ANIMALS
The star-nosed mole, Condylura cristata

Methods of Nutrition
All heterotrophic.
Organization
Multicelled heterotrophs capable
of movement at some stage
during their life history.
Environmental Significance
Consumer level in most food
chains (herbivores, carnivores,
omnivores).
Food source, beasts of burden
and transportation, recreation,
and companionship.
Examples
Sponges, worms, molluscs,
insects, starfish, mammals,
amphibians, fish, birds, reptiles,
and dinosaurs, and people.

Note that this diagram includes only the nine
predominant animal phyla; up to 35 exist.

Like plants, animals evolved in water; some
groups have evolved to live on land, but others
have not. Unlike plants, animals are
heterotrophs and must obtain food, in the form
of other organisms, from their environment.

Ambystoma sp. An axolotl.

Floscularia sp., a rotifer

Animals also diﬀer from plants
in that most animal species
have a distinctive, determined
shape into which they develop.
To illustrate this diﬀerence
between plants and animals,
think of how a tree can grow
branches in various directions,
depending on the light or wind
or other environmental factors,
but humans do not grow
variable numbers of arms and
legs in any old direction -- we all
develop the same shape with
two arms and two legs.

Many of the characteristics that have evolved in animals, and reflect their phylogenetic
relationships, are related to either the way in which they obtain and process food or their
general shape and the process through which they develop their shape. These
characteristics include:
1. Overall body symmetry
The earliest animals had
what is called radial
symmetry during all
phases of the life cycle.
This means that there are
many planes through
which one could divide an
animal into identical
halves; animals with radial
symmetry do not have a
well developed head at
one end of the body.
Later, some animals evolved bilateral symmetry. Bilaterally symmetric animals can be divided
into mirror images along only a single plane. Bilateral symmetry is generally associated with
development of a head at one end of the body.

Asymmetrical animals (sponges) have no general body plan or axis of symmetry that divides the body into mirrorimage halves.

Arthuria canariensis

Red toxic finger sponge
(Negombata magnifica)

Radially symmetrical animals (such as coral and jelly fish) have body parts organized about a central axis and tend to
be cylindrical in shape. Radially symmetrical animals often are (for some part of their life) nonmotile (sessile), and live
attached to a substrate. Radial symmetry allows animals to reach out in all directions from one center.

Sea Walnut (Mnemiopsis leidyi)
The “golden orange” sea anenome, Parazoanthus swiftii

Fromia monilis
Purple Sea Urchin

Pelagia noctiluca

Bilaterally symmetrical animals (such as humans and fish) have only a single plane of symmetry that produces mirror
halves. Bilaterally symmetrical animals tend to be active and to move forward at an anterior end, which eventually led
to concentration of sensory organs in the anterior end, or head.

Aglais urticae

Bald-headed uakari

Leaf-nosed bat
Yellow-fin tuna

Equus ferus

2. Whether or not they develop a
coelom, an internal body cavity
lined with tissue called mesoderm
which is separate from the skin
layer of tissue (ectoderm) and from
the tissue of the digestive tract
(endoderm.)
The earliest animals lacked a
coelom; later in evolution some
animals evolved it, and it has
allowed more specialization of
internal organs than is present in
animals without it.

3. How the digestive tract is
completed.
(Protostome versus deuterostome)
The earliest animals had an
incomplete digestive tract; this
means it had only one opening
which functioned both as a mouth
to take food in and as an anus to
get rid of waste products.
Later, a complete digestive tract
evolved; a complete digestive tract
has a mouth at one end and an
anus at the other end, and allows
more eﬃcient processing of food
and wastes.

Phyla with a true coelom and digestive system are
divided into two groups, the protostomes and the
deuterostomes. As the hollow sphere of cells known as
a blastula develops, an invagination produces an
opening called the blastopore. In protostomes, the
blastopore becomes the mouth. In deuterostomes, the
blastopore becomes the anus, and only later does a
new opening form the mouth

(a) Cleavage

Protostome development
(examples: molluscs,
annelids)

Deuterostome development
(examples: echinoderms,
chordates)

Eight-cell stage

Eight-cell stage

Spiral and determinate

Radial and indeterminate
Coelom

(b) Coelom formation

Archenteron
Coelom
Mesoderm

Blastopore
Solid masses of mesoderm
split and form coelom.

(c) Fate of the
blastopore

Blastopore

Mesoderm

Folds of archenteron
form coelom.

Anus

Mouth

Digestive tube

Mouth
Mouth develops from
blastopore.

Anus
Anus develops from
blastopore.

Ectoderm
Mesoderm
Endoderm

About Triploblasty: Three Tissue Layers

Many, but not all, animals have
three tissue layers as they develop
embryologically: the endoderm,
mesoderm, and ectoderm.
Some animals, most notably
sponges, lack these tissue layers.
Cnidarians (coral and jellyfish) have
only two of these layers.
Flatworms, ribbon worms, etc. all
have three tissue layers. Humans
are triploblastic.

More on Body Cavity (COELOM) and Development
Acoelomate animals (like flatworms and flukes) do not have a coelom (or body cavity)
produced during pre-adult development.

Fuchsia Flatworm (Pseudoceros ferrugineus)

Hammerhead flatworm

Pseudocoelomate animals (like roundworms) have a body cavity but it does not develop
from splitting of the mesoderm.
Floscularia, pseudocoelomate rotifer

The nematode Caenorhabditis elegans

Raccoon parasitic roundworm

Floscularia, pseudocoelomate rotifer

Coelomate animals (humans, fish, shrimp) have a body cavity lined with mesoderm cells.

Bill Yaryan, a coelemate human with mesoderm
cell-lined body cavity

A bright blue stain highlights the sensory
nerves of a developing mouse embryo.

Cross-section of an oligochaete worm
(earthworm). The worm's body cavity
surrounds the central typhlosole.

Lumbricus terrestris

Segmented Bodies
Some animals have their bodies divided into segments. This allows them to specialize certain
segments, such as for antennae, eyes, claws, etc. Humans, insects, and earthworms are
examples of segmented animals.
Examples of body segments
as seen in a crayfish.
Segmentation of the body
allows development of
various specialized limbs,
such as antennae, pincers,
walking legs, swimming legs,
and feeding appendages.

Let’s start looking at phyla !

The ancestral colonial protist that gave rise to the animal kingdom diverged first into two separate lineages: the
Parazoa (Latin for “false animal”) and the Eumatazoa (“true animal”).
The Parazoa contain only one modern phylum, Porifera, containing the sponges. The Parazoa are not true
animals, per se, because they have no true tissues. In fact, a sponge can be passed through a sieve and
reassemble on the other side with no damage to its overall cellular function.
The Eumatazoa branch gave rise to all other modern animal phyla, those with true tissues.

Phylum Porifera includes the following classes:
Class Calcarea (Containing rigid calcium carbonate)

Sycon quadrangulatum

Guancha lacunosa

Class Demospongia (The vast majority of sponges)

Polymastia sp.

Aplysilla sulfurea

Hymedesmia paupertas

Class Hexactinellida (Many extinct, contain silica spines)
Farreid glass sponges

Euplectella aspergillum

Even the smallest
area of the reef
yields a thriving
community of
animals. In only a
few square
centimetres, this
encrusting purple
sponge hosts a
number of brittle
starfish and two
crabs (look for a
pair of eyes on
the right side of
the photo).
Sponge
Identification:
Nara nemetifera
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Azure vase sponge
(Callyspongia plicifera)

Animals
Organization
Multicelled heterotrophs capable of movement
at some stage during their life history.

The next division occurred in
evolution with the divergence of
bilaterally symmetric animals from
radially symmetric ones.
Among the Eumatazoa, the phylum
Cnidaria (hydras, jellies, coral polyps,
and sea anemones) includes all of the
radially symmetric animals, those that
can be split into two identical halves
by any cut made from top to bottom.
Bilaterally symmetric animals, on the
other hand, tend to swim or
otherwise move around in a headfirst direction. They are marked by a
distinct posterior and anterior end,
dorsal and ventral surfaces, and
lateral surfaces. The bilaterally
symmetric branch of the Eumatazoa
gave rise to the rest of the animal
phyla.

Phylum Cnidaria includes the following classes:
Class Schphozoa (The jellyfish, or jellies)
Class Hydrozoa (Diverse polyps, including hydras)
Class Cubozoa (A minor tropical class with cuboidal swimming cups)
Class Anthozoa (Sea anemones, corals)

Medusozoans

There are three orders of Scyphozoa:
•
•

•

Coronatae, commonly called crown jellyfishes.
Semaeostomeae, an order of large jellyfish
characterized by four long, frilly oral arms flanking
their quadrate mouths.
Rhizostomae, an order of jellyfishes without tentacles
or other structures around the bell's margin.

Cubozoa

Moon jelly (Aurelia aurita)

Helmet jelly (Periphylla periphylla)

Hydrozoa

Stalked jellyfish (Lucernaria quadricornis)

Athecate hydroid - Leuckartiara octona

Phyllorhiza punctata

Carybdea marsupialis

Many jellyfish are bioluminescent

Medusozoans
Medusozoans include all cnidarians that produce a medusa
▪ Scyphozoans (jellies)
▪ Cubozoans (box jellies)
▪ Hydrozoans
▪

Most hydrozoans alternate between polyp and medusa forms

▪

Hydra, a freshwater cnidarian, exists only in polyp form and reproduces asexually by budding
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Diploid (2n)
Feeding
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Reproductive
polyp

Medusa

Medusa
bud

MEIOSIS
Gonad

ASEXUAL
REPRODUCTION
(BUDDING)
Portion of
a colony
of polyps

1 mm

▪

Egg
SEXUAL
REPRODUCTION

Sperm

FERTILIZATION
Developing
Planula
polyp
(larva)
Mature
polyp

Zygote

Phylum Cnidaria includes the following classes:
Class Schphozoa (The jellyfish, or jellies)
Class Hydrozoa (Diverse polyps, including hydras)
Class Cubozoa (A minor tropical class with cuboidal swimming cups)
Class Anthozoa (Sea anemones, corals)

Cup Corals Balanophyllia elegans

White Anemones Metridium senile

Proliferating Anemone Epiactis prolifera

Crimson Anemone Cribrinopsis fernaldi

Red gorgonia (Paramuricea clavata)

Anthomastus ritteri, a soft coral

The package seen being released in this series of shots of Acropora spawning, is in reality a tightly bundled ball, consisting of five or six
eggs bound together by a glutinous matrix of sperm cells. It rises to the surface, takes up water, softens and breaks apart, and millions of
sperm swim free while the ciliated eggs slowly roll around close to the surface film awaiting fertilisation by sperm from other coral heads,
before developing into the more mobile and streamlined ciliated planulae. It is these that will be ultimately responsible for settlement,
cementing to a coralline substrate, and initial formation of the calcareous skeleton upon which the new colony will be founded.

The next major split in the
bilaterally-symmetric Eumatazoa
occurred based on the evolution
of body cavities (coeloms), fluid
filled spaces within the organism,
excluding the digestive tract.
Among the Eumatazoa phyla with
bilateral symmetry, only the
Platyhelminthes (the flatworms,
including the subgroups
planarians, flukes, and
tapeworms) do not have any
body cavity, they are the
acoelomates. The flatworms
have an incomplete alimentary
canal surrounded immediately by
endoderm, mesoderm and
ectoderm tissue with no fluidfilled space in between.

Here are the classes in the phylum Platyhelminthes.
Class Turbellaria - Free Living Worms
Class Trematoda - Flukes
Class Monogenea - Flukes
Class Cestoidea - Tapeworms

Turbellaria -predatory land planarian
Bipalium kewense

Marine flatworms

Trematoda. Animal endoparasite, Fasciola hepatica

Monogenea. Animal ectoparasite.
Neobenedenia sp.

Many human and animal diseases are caused by platyhelminthes

Cestoidea are very nasty !
Scolex of a tapeworm

Tapeworm cysts in the brain

Phylum Nematoda includes no distinct classes
The Nematoda, or roundworms, are known as
pseudocoelomates, for their body cavity is not a true coelom,
that is, one surrounded entirely by mesoderm tissue.
Roundworms have a pseudocoelom between the endoderm
and mesoderm tissue layers. It does provide some protection
and a hydrostatic element for movement, but does not serve
the same diversity of features as a true coelom.

Potato Cyst Nematode
Globodera rostochiensis

Arthroboytris - soil borne nematode-catching fungus

G. rostochiensis is a lance
nematode, it uses the lance to
pierce plant tissue, release
enzymes, and absorb the
degraded plant cell contents.

Caenorhabditis elegans is
used a model organism for
all kinds of genetic,
physiological and
developmental studies.
For his work on this
organism and the
discoveries he made, the
S. African scientist Sydney
Brenner was awarded the
Nobel Prize recently.

Ascaris lumbricoides
(Human roundworm)
Ascaris lumbricoides is an intestinal roundworm of humans and is estimated to infect >1500 million people (~1/4
of the worlds population). There is no intermediate host, transmission being via ingestion of infective eggs from
e.g. raw food such as fruit and vegetables. It should be noted that eggs can remain viable in the soil for many
years.
The adult worms live in the lumen of the small intestine. Females can produce up to 2,000,000 eggs per day
which are passed into the host's faeces. Outside the host, the eggs take ~14 days to mature into L1 stage
larvae. After another week, the L1 larvae devlop into the infective L2 stage larvae. Eggs are ingested by the
host and hatch in the small intestine. The L2 larvae then penetrate the tissues of the intestine, enter the blood
stream and migrate to the lungs.
In the lungs the L2 larvae moult twice to form the L4 larvae before entering the pulmonary capillaries and
making their way into the alveoli. At this stage the larvae are reingested where they mature and mate to
complete their lifecycle.

Next come the true coelomates, starting with the protosomes (coelem from cell masses).

The true coelom, a fluid-filled space surrounded entirely by mesoderm tissue, is present in
all of the remaining animal phyla, the coelomates. It serves myriad protective and even
skeletal functions, but perhaps its most important benefit is the ability to suspend organs
from mesentary tissue and keep them stationary and cushioned from impact.

