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( Antarctic crustaceans create wax within their bodies to help them sink
deep into the water to hibernate for winter.)
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A tiny Antarctic marine crustacean (Calanoides acutus) hibernates deep in the ocean during
winter where the cold slows its metabolism. Swimming down into the water can take a lot of
energy, but this crustacean uses a special material to help.

Once it reaches depths below 400 meters (one quarter mile), cold temperatures cause a pocket of
waxy liquid within the crustacean’s body to turn into a dense solid, helping the organism to sink
on its own.

Wax is a buoyant material, which means that it normally floats, rather than sinks, in water. Wax
floats because it is less dense than the water. The waxy liquid inside the Antarctic crustaceans is
a wax ester, which is a mixture of fatty acids and fatty alcohol molecules. These molecules can
be broken down and used as energy for muscles and organs. They can also be used to store
energy and can be transported throughout the body through the bloodstream. The wax is made
up of long chains of carbon atoms attached to each other by single chemical bonds. As the
crustacean swims deeper into the water, the wax changes from having single bonds to having
double bonds. This change allows the wax molecules to fit together more tightly, which
increases their density and makes them heavier.

Density is a measure of how much ‘stuff” you can fit into a space. Imagine a bag that is stuffed
with clothes. It seems full, but when you press down you can actually add more clothes into the
bag. The bag is now more ‘dense’ because there is more stuff inside it, and it is also heavier.




The same is true for the Antarctic crustacean. Once its wax changes from single bonds to double
bonds, the creature can fit more wax inside the same space, which makes it more dense.  This
makes the crustacean sink into the water until it reaches a depth at which its density is the same
as the water around it, and it becomes neutrally buoyant. It can then stay and hibernate at that
depth without needing to use any extra energy.

In the spring the crustacean consumes the wax, which makes the organism lighter and allows it
to float back up to the surface.

Creative approaches to buoyancy from species like Antarctic crustaceans could provide
submarine, blimp, and robotic designers more options for their work.

* %31 * (REFERENCES)

A G T - BA TS A SR E d REINE ﬁ“ poc— 1B AR R B
(spermaceti organ) ® 7 F U @ ntq F o T MR BE o g FARA ARl FEE 0 B R 03 e @ g
oA il F A gR e T ARAGERT Tr " (Pond and Tarllng 2011:1316)

“A comparable mechanism of buoyancy regulation is utilized by sperm whales...sperm whales
contain their lipid in a large spermaceti organ within the head space. To descend, the lipid is
cooled to the point at which it solidifies, and the increase in density makes the whale able to
sink without large amounts of downward swimming.” (Pond and Tarling 2011:1316)
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