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AP Biology
Mrs. King

Ochre sea stars, Pisaster ochraceus

Ch 33
Invertebrates  Part 2

Annelids - segmented worms: Polychaete
(left), 

feather-duster worm (middle), leech (right)

Classes of Phylum Annelida Earthworm Anatomy

Christmas-tree worms Free-living nematode

Nematode, C. elegans
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Comparing Flatworms, Roundworms, and AnnelidsComparing Flatworms, Roundworms, and Annelids

CHARACTERISTIC

Shape

Segmentation

Body cavity

Digestion and 
excretion

Respiration 

CHARACTERISTIC

Shape

Segmentation

Body cavity

Digestion and 
excretion

Respiration 

FLATWORMS

Flattened

No

Acoelomate

Gastrovascular cavity with 
one opening only; flame 
cells remove metabolic 
wastes

Through skin; no 
respiratory organs

FLATWORMS

Flattened

No

Acoelomate

Gastrovascular cavity with 
one opening only; flame 
cells remove metabolic 
wastes

Through skin; no 
respiratory organs

ROUNDWORMS

Cylindrical with tapering 
ends

No

Pseudocoelomate

Tube-within-a-tube 
digestive tract; opening at 
each end; metabolic 
wastes excreted through 
body wall

Through skin; no 
respiratory organs

ROUNDWORMS

Cylindrical with tapering 
ends

No

Pseudocoelomate

Tube-within-a-tube 
digestive tract; opening at 
each end; metabolic 
wastes excreted through 
body wall

Through skin; no 
respiratory organs

ANNELIDS

Cylindrical with tapering 
ends

Yes

Coelomate

Tube-within-a-tube 
digestive tract; opening at 
each end; nephridia
remove metabolic wastes

Through skin; aquatic 
annelids breathe through 
gills

ANNELIDS

Cylindrical with tapering 
ends

Yes

Coelomate

Tube-within-a-tube 
digestive tract; opening at 
each end; nephridia
remove metabolic wastes

Through skin; aquatic 
annelids breathe through 
gills

Arthropods
4 Major Subphyla

• Trilobites
– dwellers in ancient seas

• Chelicerates
– spiders 
– ticks 
– mites
– scorpions
– horseshoe crabs

• Crustaceans
– crabs
– shrimp

• Uniramians
– centipedes, 
– millipedes
– all insects 

• including bees, moths, 
grasshoppers, flies, and 
beetles.

feed
on

respire
using

reproduce
using

Section 28-1

have
well-developed

Anthropods

Internal
fertilization

All types
of foods

External
fertilization

Heart Brain Muscles

Tracheal
tubes Book lungs Book gills

•Chitinous exoskeleton

•Jointed appendages

•Segmented body

Diversity
External anatomy of an arthropod

Some Major Arthropod Classes Figure 33.27  A trilobite fossil
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Horseshoe crabs, Limulus polyphemus Arachnids: Scorpion (left), 
honeybee air tube filled with parasitic 

mites (right)

Spider anatomy Lycosid spider: female with offspring

Class Dipolopoda (millipedes)

Insecta: beetle

Insect flight, dragonfly
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Anatomy of a grasshopper, an insect Metamorphosis of a butterfly

Incomplete
Metamorphosis

Complete
Metamorphosis

Eggs
Larv
a

Pupa

Adult

Nymph

Nymph

Nymph

Adult

Eggs

Larv
a

Adult

Adult

Immature

Process controlled by molting hormone

Metamorphosis
The Deuterostomes

Echinoderms
Chordates

“mouth second”
Spiral cleavage
Blastopore forms the anus
Indeterminate cleavage

Eyespot

Endoskeletal plates

Anus
Stomach

Madreporite

Reproductive glands

Tube foot
Sucker

Ring canal
Radial canal

Digestive glands

Echinoder
ms

Sea Star
Comparing Groups and Major Characteristics of EchinodermsComparing Groups and Major Characteristics of Echinoderms

Feeding

Shape

Movement

Feeding

Shape

Movement

Sea urchins 
and sand 
dollars
Detritivores

Disc- or globe-
shaped, no 
arms
Burrow in 
sandy ocean 
bottom or 
wedge in rock 
crevices using 
moveable 
spines 
attached to 
endoskeleton

Sea urchins 
and sand 
dollars
Detritivores

Disc- or globe-
shaped, no 
arms
Burrow in 
sandy ocean 
bottom or 
wedge in rock 
crevices using 
moveable 
spines 
attached to 
endoskeleton

Characteristic Brittle
stars

Sea 
cucumbers

Sea
stars

Sea lilies and
feather stars

Detritivores

Star-shaped, 
arms

Move rapidly 
along ocean 
floor using 
arms

Detritivores

Cucumber-
shaped, no 
arms
Move slowly 
along ocean 
floor using 
muscular body 
wall to crawl

Most 
carnivores
Star-shaped, 
arms 

Creep slowly 
along ocean 
floor using 
arms

Herbivores

Stalk with 
feathery arms

Cannot move; 
attached to 
ocean bottom


