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The Moving Castle
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Echinoderms possess an internal skeleton that supports various
protrusions, giving them their characteristic spiny appearance.
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The phylum Echinodermata, which includes around 7,600 species, is the
largest group of exclusively marine animals.
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When the ampulla contracts, it pushes water into the tube feet, causing
them to extend. Conversely, when the ampulla expands, water flows
back into it, and the tube feet shorten and retract.
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Direction of Water Flow
Direction of Tube Foot Extension and Retraction
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The water moves from the ampulla into the tube feet when extending,
and flows back into the ampulla when retracting.
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The Water Vascular System Unveiled
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The water vascular system is unique to echinoderms. It operates through
water pressure to regulate a relatively closed system of tubes, which
perform various physiological functions, such as movement, feeding, and
respiration.
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Predation
Echinoderms can pry open the shells of mollusks by applying suction and
pressure with their tube feet.
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Response to the environment
Echinoderms are sensitive to both chemical signals and physical signals in
their surroundings.
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Ampulla, Tube Feet, Lateral Canal, Radial Canal, Madreporite, Stone
Canal, Ring Canal
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Ring canal, Radial canal, Lateral canal, Ampulla
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Try Attaching the Suction Cups!
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Tube Feet: Do They Really “Suck” ?
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Before Attachment, During Attachment, After Attachment (Dyed Section)

From the images, it is clear that no vacuum is formed at the attachment

point. Instead, there are many lateral pathways (as indicated by arrows).

Although the specific mechanism varies slightly between different

echinoderm species, the general principle remains the same—adhesion

is achieved through these lateral pathways and sticky secretions, rather
» thanthrough vacuum-based suction.
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Experiment 1

Press

The direction of the rope pull must be the same!

Test whether the suction force is the same for both cases?

Suction cup

Hole

Research data shows that there is no statistically significant difference
in the force required to pull off the tube feet on different surfaces.
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Experiment 2

HESS

The direction of the rope pull must be the same!

Test whether the suction force is the same for both cases?

Research data shows that there is no statistically significant difference
in the force required to pull off the tube feet at different angles.
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So, do you think the main force of the tube feet comes from “suction” ?
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