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ECOSYSTEMS ENGINEERING

The Tabletop Shrimp Support Module
(TSSM) is a fun demonstration of the
ecological cycles that keep us alive — and
an enticement to muse on everything
from godhood to space colonization.

When my 7th grade vocational aptitude test came back
stamped "Forester” instead of "Astronaut,” | knew the test-
makers had screwed up. Sure, | liked sitting in streams, and
peering down those creepy holes by the roots of old trees. But |
also knew that someday the whole frickin’ park would be flying
through space. Hadn't anyone else seen Battlestar Galactica?
Now we know that space colonists are just as likely to be
muddy ecologists as hotshot flyboys — the kind of people who
assemble ecosystems instead of engines. Today's pack-it-in,
pack-it-out life support is impractical for long, manned mis-
sions, but in the future, regenerative systems could provide
years' worth of food, air, and water while processing human
waste. It's recycling and reuse on a radical scale, light years
beyond anything pitched by those hairy guys down at the co-op.
Here's a mini version of this dream, a sealed system that
supplies a freshwater shrimp “econaut” with food, oxygen, and
waste processing for a desktop journey of 3 months or more.
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Martin John Brown (martinjohnbrown.net) is writing a book about isolation, biolegical and otherwise, He really
likes the blog bottleworld.net.
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TABLETOP SHRIMP SUPPORT
MODULE: HOW IT WORKS

ENCLOSURE
Glass jar transimiits
light. but prevents
materials (and

inhabitants) from
entering or leaving.

ECONAUT

Ashrimp that
consumes algae and
plant matter. Like all
animals, it consumes
0z and emits CO,.

PHOTOSYNTHESIZER
Floating plant converts

light and COxto Oz and

food for animals.

SCAVENGERS

Tiny amphipods,
ostracods, and cope-
pods such as Cyclops,
eat tiny bits of plant
and animal matter.

pH BUFFER

Rocks, shells, or mineral
powders contain CaCOs,
which helps stabilize pH.

On Spaceship Earth, little goes in or out except light
and heat, and all organisms live off each other's
waste, whether it's oxygen from plants or feces
from animals. Our world is bottled up.

Ecologists have often scaled down these pro-
cesses, creating scaled aguariums for rescarch,
Meanwhile, space scientisls have searched for
crganism and machine combinations that could
cooperate to support humans in a space colony.

The TSSM's basic principles come from ecolo-
gist HT. Odum, but many details derive from the
Autonomous Biological System (ABS), a sealed
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ENERGY SOURCE
Light from sun or bulb
powers photosynthesis,

RECYCLERS
Microbes include
photosynthetic algae
and decomposing bac-
teria, which variously
consume or liberate
chemical nutrients.

CLEANING CREW
Assorted snails
consume algae, clean
the glass walls, and
reproduce freely.

REFUGE

Kitschy aquarium
arnameant provides
hiding alace for small
ar stressed animals.

aguarium invented by Jane Poynter, which has
returned hezlthy from extended trips on Lhe space
shuttle and the Mir and 1SS space stations.

The Cast of Waterworld

Inour TSSM, the “cconaut” we imagine ourselves

in the place of is a shrimp. We encourage photo-

synthesis and waste processing with abundant
light and vascular plants, and we limit oxygen
demand by constraining animal biomass and

algae-fertilizng nitrate and phosphate. Protection

against chemical spikes comes from pH buffers.

Hustration by Dustin Hostetler/UPSO





















