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Phylum Porifera — the sponges
 Simplest animals L”\sﬂr onimed S
o Lack of symmetry | & a4y dimT
In many
* No tissues
 Choanocytes,
amoebocytes,
and spongin
skeleton
 Adults are sessile,
larvae swim with
cilia

A rple tube sponge

An azure vase sponge

larva



How sponges make a living
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How sponges make a living

Suspension feeders

Food particles

in mucus
Choanocytes

Choanocyte

Osculum

Spongocoel

| Phagocytosis
Flagellum of food particles Amoebocyte

/A ,“;

y
‘ RO e diffusion for
Pores i H
Tos S exchange
Epidermis !‘3‘( Pl Jicules . 5
l‘!‘:mé * no circulatory
T &=
Water | BE2r system
flow "'Q\i‘;ég‘f/
ey Amoebocytes e no muscles or
e XY
Mesohyl \0 g \‘ vt W“RW*‘ nerves
\ e

1"« " hermaphroditic
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Phylum Cnidaria

Diploblastic
 Radial symmetry
 Contractile tissue and nerve net!

* Gastrovascular cavity
 Sea anemones, corals, hydras, and jellies

—Ectoderm
Endoderm

Mouth/anus \’,‘:;j
\
Tentacle ™ Gastrovascular
3 — cavity
Gastrodermis
Mesoglea
Body
stalk Epidermis
Tentacle —

Mouth/anus
Polyp (cross section) Medusa (cross section)




(nidenien Het n flowt R
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Complete vs incomplete digestive tract

* Incomplete
* One opening (mouth/anus)
* Gastrovascular cavity
e digestion
 diffusion for exchange
* hydrostatic skeleton

 Complete - jyre efFuent in Npsdomd Aiserpion
* Two openings (mouth and anus)
e Separation of function along a tube (anterior and
posterior)



Polyp body plan

A hydra
(about
2 mm tall)

A sea anemone
(about 6 cm in diameter)

Medusa body plan

A marine jelly
(about 6 cm in diameter)



Some alternate

Haploid (n)
Diploid (2n) Re -
productive
polyp Medusa
Feeding /
olyp —
POTyP __—Medusa
bud
SEXUAL
ASEXUAL
REPRODUCTION REPRODUCTION
(BUDDING) | |
Portion of | FERTILIZATION
a colony | =l |
of polyps Developing Zygote
polyp Larva
Mature :
polyp y

L1\
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How cnidarians make a living

_ 22X\ ~ surface
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. Tentacle |
| - Thread —
Nematocyst b/ o \!t(:
| ‘\ (+\
1% g™ ”” Wy X0 T
Trlg\ger € %:w&%ﬂ/ \ \
el |
Thread
7, discharges
\Thread
(coiled)

Cnidocyte



oral animals and symbiosis

Dinoflagellates

exoskeleton = reef

ecosystem architects

threatened by warming seas and ocean acidification
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Phylum Platyhelminthes the flatworms
g 3 Legers <) i g
* Triploblastic acoelomates [ agh

* Bilateral symmetry
* Free-living flatworms (planarians)
* Predators bo«,o\rm}m\\#
* Scavengers

Gastrovascular %,
\l4 O Pe iy & J'ii'j »’xﬁ"'\ :
(Y5 onYf Ventral nerve cords

A ke Ao 3 o dlone
Wi e S (et 4 ol
trchinse oo

Chemical sensors

Simple cephalization and centralization in nervous system



Other types: Parasites

How do they make a living?

Trematodes - Flukes

Often use an intermediate host

Scolex

. planteri

= end)

|

)

y

L/ Tapeworms

/\1 *  No mouth

* No digestive
system

Proglottids (units with
Reproductive structures)

D &F
v S
\ B
| C. \
2 € X
y ) 4
/g =
Vi 4 \L = <05
Vi 4 \Ls " 5

Colorized SEM 65x




Phylum‘Mollusca

Small coelom around heart and hemocoel

Complete digestive tract — S no Gesho weatiier (unity

Basic body anatomy = foot, visceral mass, and mantle
Shells of calcium carbonate

Radula common

Open circulatory system = hemolymph

Most are aquatic

éracfpS ‘

A sea slug
(about 5 cm long)

[V Gastropods

e snalils and slugs (
 shell present or none ¥
e aquatic or terrestrial
* eyes on tentacles

A land snail



Basic mollusc anatomy

Visceral mass

/\.

Coelom Heart

\

Intestine _ Digestive tract
Gonads

Gill

C Stomach
Mantle > N Shell | Mouth
cavity , -
e Radula|
: . \
Anus - >,

Mouth
Esophagus
cords Hemocoel Radula N




D Bivalves
« suspension feeders
« 2 shells
« Strong adductor muscles
ex.) scallop, mussels, clams

» Chambered
nautilus

3> Cephalopods

e octopus, nautilus, squid
Susfsd o closed circulatory system
Yt internal shell or none

‘\1.' .
e e e complex brains
Qe ¥ '




Phylum‘Annelida the segmented worms
* Larger coelom (no hemocoel) Pererm (e Tt heae e

e Complete digestive tract CCTTLS Thnedm Siim
* Closed circulatory system
* Segmentation — —Anus (Sepr:g;n
: . partition
separate repeating Longitudinal Epidermis | etween
units of the bod / T Cireular segments)
y Septum muscle

plan \

— Chaetae

Mucus-secretin (bristles) Dorsal
organ — vessel
Esophagus
_ —Septum Body
Ganglia . cavity
\ Intestlne
y \ \ Ventral Chaetae
Mouth Ventral nerve cord vessel Ventral

Pharynx nerve cord

2 s
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Sedentarians
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Phylum Nematoda the round worms

e Hemocoel
* No circulatory system
* No segmentation
e Cuticle = exoskeleton
* protection
* hydrostatic skeleton Mouth
e Complete digestive tract
* Ecdysis
* Only longitudinal muscles /
 Free-living or /IR
parasites
to P i Sipe tn Mot Sled T
[vhie Cemdkeletond

Colorized SEM 400%x



Nematodes rule!— /Iyt (rnon prjimcd

"If all the matter in the universe
except the nematodes were swept
away, our world would still be dimly
recognizable ... we should find its
mountains, hills, vales, rivers, lakes,
and oceans represented by a film of
nematodes. The location of towns
would be decipherable, since for
every massing of human beings,
there would be a corresponding
massing of certain nematodes. Trees
would still stand in ghostly rows
representing our streets and
highways.”

-Nathan A. Cobb, 1915



Phylum Arthropoda

* Coelomate

* Complete digestive tract
 Cuticle = exoskeleton

* Ecdysis

* Jointed appendages CephaIAothorax Abolomen

* & Most diverse group! ¥ ' Thorax ' /o
. > \
* Segmentation = most \ \‘
\ :

have groups of \‘

segments fused in three
main units AN
e Head

* Thorax oy (Vg | <\
e Abdomen



Segmentation

 Body regions specialized

for a function - Ssc ¢ rnwped s
° Wa|k|ng oL caane 1AL,

 Feeding
* Swimming

 Division of labor

* Changes to one
may not affect the
others

9 ob- leHegorios

S S




Myriapods

[y Millipedes
e Two legs per
segment

* Detritovore

> Centipedes
* One leg per segment
* (Carvinore




Chelicerates

* Cephalothorax and
abdomen

* No antennae

* Claw-like feeding
appendage called
chelicerae

Spiders

_ Four pair of walking legs
Ticks



Pancrustaceans - crustaceans
| oo

® MOStly aquatic

e Barnacles ?(gofu“\\”‘“‘s
 Decapods- V\’(%S
* Lobsters
* Crayfish
A ghost crab

Goose barnacles
(about 2 cm high)

e Sh rimp (body about

A»Y(:' '/hUV"\\\( A/ 2T X %A 3 i .. Gi®
oot Al D G
T reneny



Pancrustaceans - Insects

nd Gy
75% of animal species — A e s Divearty Stens Fron

Freshwater and terrestrial environments

Highly

specialized Hend Th Abd
segments €a orax . omen .

Six walking legs o Wings
Ant Specialized (extensions
r,] ehnae Antennae jumping legs N7 of cuticle)

Flight! /)




Pancrustaceans - Insects

e Life cycle (metamorphosis)
e Complete
* |ncomplete

Mot olt o Grow
_ « leays S

- T

- »
» 3 e
nymph
b W
: \‘
3
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Echindodermata

Deuterostomes
Adults with radial-ish symmetry (larvae are bilateral)

Endoskeleton

Water vascular system 5 ¢
with tube feet
Examples

Spines

»
.”
y \. >
. / 3
I}
’ s, B
e / | ( .
L - \ { "{
& ~ \ \, \
{ ) \ » ¢
)
|

Tube
feet

Sea urchin ..
Starfish S°t0mach/ —
Brittle stars |
Sea cucumber
Sand dollars




Tube foot _
Adhesion created by

chemicals
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