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Radial Symmetry
•Cnidarians are a large, diverse, and well-known assemblage of
relatively primitive yet versatile marine invertebrates, including
jellyfishes, sea anemones, corals, and hydroids.

•They are distinguished by their characteristic nematocyst
containing stinging cells (cnidocytes), some of which are painful
and even deadly to humans.
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Radial Symmetry

•Fig. 5.9 (Top) Undischarged nematocyst;
(Bottom) Discharged penetrant nematocyst.
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Fig. 5.8 Planes of symmetry in a radially
symmetrical animal.

•All remaining animal phyla, except the echinoderms, are
bilaterally symmetric and possess an anterior cephalization
(head).
•The most primitive of these are small often-overlooked
inhabitants of soft sediments.
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Bilateral Symmetry

•Fig. 5.14 Plane of symmetry in a bilaterally symmetrical animal.
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Some simple wormlike phyla

• Fig. 5.15 Some simple wormlike animal phyla: (a) flatworm, (b) nemertean,
(c) gastrotrich, (d) kinorhynch, and (e) nematode.
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Mollusca

• Shell (usually)
• Muscular foot
• Radula
• Mantle
• Bilateral

symmetry
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Fig. 5.20 Representatives of the common classes of mollusks: (a) Amphineura,
(b) Bivalvia, (c) Gastropoda, (d) Scaphopoda, and (e) Cephalopoda.
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• Phylum Annelida
– The 7800 species of polychaete annelids feed in

an impressive variety of ways, including
• ingesting organic rich sediments,
• preying on other animals,
•  and using a complex system of tentacles to

function as filter or suspension feeders.
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• Phylum Arthropoda
– About two thirds of all known organisms
– segmented  body
– Jointed appendages
– exoskeleton of chitin that is molted

periodically during growth.
– Many larval and adult arthropods are tiny and

important members of the zooplankton,
whereas others, such as lobsters and horseshoe
crabs, can grow to a weight of several
kilograms.
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Arthropoda
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Fig. 5.32 A variety of marine crustaceans: (a) mysid, (b) cladoceran, (c)
euphausiid, (d) copepod, (e) amphipod, (f) crab, and (g) barnacle.

• Phylum Echinodermata
– Echinoderms, the familiar sea stars, sea urchins,

sand dollars, and sea cucumbers, possess
• a body plan that is secondarily radial,
• a unique water-vascular system (which

hydraulically operates numerous tube feet),
• ability to regenerate significant portions of their

anatomy that have been lost to predators or
injury.

Chapter 5

•Echinodermata
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Fig. 5.37 Representatives of the six living echinoderm classes: (a) Echinoidea, (b)
Asteroidea, (c) Ophiuroidea (d) Holothuroidea, (e) Crinoidea, and (f)
Concentricycloidea.

Phylum Echinodermata
• seastars, brittle stars, sea urchins, sea cucumbers,

crinoids, and basket stars
• 5-part radial symmetry (ut with bilateral larvae)
• spines or bumpy skin (“spiny skin”)
• tube feet
• water vascular system (water hydraulics to move

and breathe)
• Can regenerate body parts
• sexual and asexual reproduction
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echinoderms

http://www.starfish.ch/reef/echinoderms.html

seastar crinoid brittle
 star

basket star sea urchin

sea cucumberlarvae

Echinoderms: regeneration

http://www.starfish.ch/reef/echinoderms.html

Class sea cucumbers (Holothuroidea)

defense mechanism, expel:
1) cuverian threads, toxic (stickytubules)
2) guts
3) gonads
 can regenerate all three

http://www.starfish.ch/reef/echinoderms.html

feeding on
detritus in water

Class Sea Stars (Asteroidea)
Mostly predators - eat coral, snails, clams, mussels, urchins,
 other seastars

Evert their stomachs to feed, by external digestion

Powerful tube feet used to open clams and snails

Class brittle stars (Ophiuroidea)

• central disk separate from arms (snaky
arms)

• compared to seastar (fused disk and arms)
• predators, scavengers or suspension feeders
• regenerate arms

sea urchins and sand dollars
(Class Echinoidea)

hard internal skeleton called a “test”
Urchins:
feeding: grazers and predators
defense: spines, and specialized tube feet with beaks

for biting and removing debris
Sand dollars
feeding: suspension feed on detritus
defense: hard “test”  and bury in sand
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Sea Stars (Class Asteroidea)
5 arms to many arms

Disk fused with arms

Feeding: Top predators on each other, molluscs, or corals

Defense: tough leathery skin, spines and toxin in some

Sensitive to climate change (eg, Heliaster, sunstar in Gulf
of California

Segmented worms (Phylum Annelida)

Class
Polychaeta in
Marine

habitats
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Fig. 5.28 The filtering structures of a tube-dwelling polychaete worm.
(Courtesy of T. Phillipp)

Phylum Chordata (vertebrates and
invertebrate tunicates)

• Chordata
– All chordates, including the vertebrate

subphylum, possess a dorsal hollow nerve cord,
a longitudinal stiffening notochord of cartilage,
pharyngeal gill slits, and a postanal tail during
at least some portion of their life.

– Primitive nonvertebrate chordates are small
filter-feeding members of most shorelines and
the open sea (tunicates and lancelets)
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Tunicates

• Phylum Chordata
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Fig. 5.38 Nearly
transparent sea
squirts, each with a
small incurrent and a
large excurrent
opening for circulating
water through its body
cavity. (Courtesy of T.
Phillipp)

The Seaweeds
•Structural Features of
Seaweeds
•Stipe (stem)
•Blade (leaf)
•Holdfast (no roots)
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Fig. 4  The northern sea palm Postelsia (Phaeophyta) is
equipped with a relatively large stipe and a massive holdfast.

Green Algae (Chlorophyta)
• Most closely related to land plants

– Appears green (sea lettuce)
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Fig. 4.12 Intertidal rocks covered with the green alga, Ulva (Courtesy of G. Dudley).
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Brown Algae

– Olive green
color

– (kelps,
sargassum)
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Fig. 4.13 The brown alga, Fucus, from a rocky intertidal

Red Algae
– Rhodophyta

– Hard (Corraline-
with calcium

carbonate)

– Or soft
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Fig. 4.14 Mixture of calcareous red algae growing on intertidal
mussels. (Courtesy of G. Dudley).


