Ph. Echinodermata
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K. Animalia
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Pentamerous radial symmetry

aboral (dorsal) oral (ventral)



Concentricycloidea

Asteroidea

Holothuroidea

Echinoidea

Aboral surface

Madreporite

TIIT Oral surface with ambulacra

> Mouth O Anus

Crinoids (feather stars, sea

lillies) Echinoids (sea urchins, sand dollars)




CaCO, ossicles (stereom)
connective tissue (mutable collagen)

Body wall endoskelton




Stereom: a living meshwork
of skeletal material

1000 x mag

STEREOM
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medulla

cortex
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diadematoid cidaroid holothuroid ossicles
(tissue dissolved)
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External features: asteroids
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Complex surface features .
Sea urchin
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pedicellaria

internal anatomy: asteroids
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Muscle of

locomotion: asteroids

Ossicle

Circular fibers
of connective
tissue

Retractor
muscle
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Connective
tissue

Radial muscle

locomotion: ophiuroids

ampulla

radial canal

tube foot



Variation in tube foot design and function

righting burying
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typicaIP_ "' T"‘ ' ' Arm ossicle of light-
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If we imagine the arms of a sea star,
with the upper surface skinned off,
bending upward to meet at their tips,
and if we fill the angles between them
with hard plates, we can see how the
globular sea urchin is similar to a
S-armed sea star.
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Cl. Echinoldea

“regular” >seaurchins
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Swimming plankters (Artemia). Two kinds of large Predator, a seastar (Marthasterias). Tube feet of urchin
pedicellarias, and also spines, catch and crush nauplii.  contract, spines bend away. Toxic, toothed pedicellarias
Tiny pedicellarias seize ones that fall to the surface. open wide and bite at star’s tube feet. The star retreats.



Endoskeleton:
the echinoid test
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Cl. Echinoidea

“irregular” > sand dollars, heart urchins,
Il sea biscuits
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Cl.
Holothuroidea

(“sea cucumbers)

deposit feeders



anatomy: holothuroids
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CI Cl’inOidea “sea lilies” 8

stalked crinoids

“feather stars”
non-stalked crinoids

Pinnules
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internal anatomy:
cirrus crinoids (feather star)






mutable (“catch”) connective tissue




Examples of echinoderm ecology
(time permitting)



Experimental removal of

predatory sea stars
(Paine 1974)
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Mass mortality of sea urchins
INn the Caribbean (Carpenter 1990)




+ Effects of sea
*.\ otter recovery on

- algal diversity
(Duggins 1990)
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Damage to coral reefs by
crown-of-thorns seastars

Acanthaster planci



