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Abuse-a-Cyst

ABSTRACT *~

LEARNING OBJECTIVES

Brine shrimp populations survive in some of the
harshest environments. Subject brine shrimp cysts
to extreme conditions then try to hatch them to see
just how tough they are!

- Some organisms have adaptations that allow

them to survive in extreme environments.

- Brine shrimp cysts are very hardy and can

survive a number of extreme conditions.

LOGISTICS

TIME REQUIRED
. Class time: 50 min.

- Time for brine shrimp to hatch: 2 days

MATERIALS
- Copies of student lab sheets

- Brine shrimp cysts, water, Instant Ocean™ or non-
iodized salt, containers for hatching

- Aquarium pump and flexible tubing (optional)

- Various materials to mimic environmental
extremes

PRIOR KNOWLEDGE NEEDED
- Brine shrimp life cycle

APPROPRIATE FOR

Primary Intermediate Secondary College
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CLASSROOM IMPLEMENTATION < QUANTITIES <

PRIOR TOTHE LAB PER LAB GROUP:

- Order brine shrimp cysts (often referred to as brine shrimp eggs) from any . 0.25 g brine shrimp cysts
biological supply company (see quantity at right). Cysts will come dried and (available from a number of
will keep for years. biological supply companies)

ACTIVITY INSTRUCTIONS - 100 mL 3% salt solution

(dissolve 3 g non-iodized salt
such as sea salt or Instant
Ocean™ in 100 mL tap or
deionized water)

- Give each student an Abuse-a-Cyst worksheet. Help students think of
environmental extremes cysts at the Great Salt Lake are likely to encounter.
Extreme environments that can be reproduced by students in the lab include:

Extreme Heat — Bake the cysts in an oven, immerse them in boiling

- 100 mL or larger container for
water.

hatching the cysts.

Extreme Cold — Use a freezer, dry ice, or liquid nitrogen. . Aquarium pump and flexible

Dehydration — A food dehydrator on the "herb" setting works well. tubing (optional)
pH — Soak them in acidic or alkaline solutions (vinegar, lemon juice, |+ Additional supplies per each
baking soda etc.). group's design (ideas at left)

UV radiation — Use a UV light box, or a goggle cabinet sterilizer.
Wildfire — Soak the cysts in alcohol and light them on fire!
Digestion — Mix cysts with pepsin and/or hydrochloric acid.

Chemical/Toxin Exposure — Expose cysts to acetone, yard care chemicals, insecticides or auto care
chemicals.

Salinity — Mix a concentrated salt solution with non-iodized salt (calculate percentage salinity in grams
per 100 mL)

- Have students work in groups or individually to design and conduct their experiments. Provide salt solution and
containers in which students can hatch their treated cysts. Aerating the hatching containers with an aquarium
pump and flexible tubing is ideal, but brine shrimp cysts can still hatch without it.

*Tip: If subjecting cysts to a chemical treatment, be sure students avoid contaminating the hatching
environment by using water and a fine filter (such as a nylon stocking) to wash the treatment off of the
cysts prior to placing them in the hatching containers.
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ADAPTATIONS

There are varying degrees to which students may quantify their results. Examples include:

- Use general terms like "all", "none", "many",
hatched.

most", or give rough percentages to describe how many cysts

- Quantify and hatch a small sample of cysts that have been exposed to the experimental treatment:

1. Hydrate cysts that have been exposed to the experimental treatment for one hour in a beaker of water.
Fold a white absorbent paper towel to line the bottom of a petri dish.

2. Use a pipette to take a small sample of cysts from the bottom of the beaker.

3. Spread the sample evenly on the paper towel-lined petri dish and place it under a microscope. Count the
number of cysts.

4. Further saturate the paper towel with 3% salt solution. This will be enough water for hatching, but not
enough for swimming. Cover the dish and keep it at room temperature.

5. In approximately 2 days, examine the dish under a microscope to count the number of hatched nauplii.

Note: It is easier to subject a large number of cysts to the experimental treatment first, then hatch only
a small sample. If students subject the cysts to a chemical treatment, be sure they rinse the cysts before
hydrating them to avoid contaminating the hatching environment in the petri dish.

DISCUSSION POINTS

- Features of organisms that give them a survival advantage are called adaptations. In this case, the ability to lay
resilient, dormant cysts is the adaptation that allows brine shrimp to survive the extreme conditions of the Great
Salt Lake.

- Adaptations in organisms are not generated by the environment. Rather, organisms that possess an
advantageous feature simply survive when put to the test while organisms without the feature perish.
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Brine shrimp (Artemia franciscana) living in Great Salt Lake are
subjected to environmental extremes. Yet because of an adaptation
involving the birth of their young, this resilient species continues

to survive. When conditions in the lake are just right, female brine
shrimp release active young (called naupli). When the environment
is less than ideal however, females release embryos encased in a
protective shell. The encased embryos, known as cysts, lie dormant
until conditions are favorable for hatching.

Dormant
cysts

Cysts can weather the worst of circumstances and still produce
healthy nauplii, but just how much can they take? Subject brine
shrimp cysts to an environmental extreme and see if they still hatch.

1. Think about the kinds of environmental extremes cysts are likely to encounter. Choose one extreme to
test.

Environmental Extreme I'm Testing:

2. How will you mimic this environmental extreme in the laboratory”? Explain how you will conduct your

experiment. (If using chemicals, be sure to rinse the cysts before hatching so you don't contaminate the
hatching environment.)
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3. After exposing cysts to your chosen environmental extreme, place them in 100 mL of 3% salt water
solution (room temperature) to see if they will hatch. Explain your results here:

Q@@@@ 3
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Tip: As cysts hatch they swell with water and crack as the
embryos inside begin to grow. When the nauplii first emerge
they are still wrapped in hatching membranes. Fully hatched
nauplii are pale yellow and swim with jerky movements. In
ideal conditions, cysts hatch within 2 days.







