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Variation in BeadBug Populations
Overview: 
Most students do not readily understand the fundamental requirement of variation within a population as the raw material for natural selection and thus evolution to occur.  That is, in order for natural selection to act as an evolutionary force, there must be variability in populations of species and between populations of species.  Rather, students believe that variability arises as a response to natural selection in the form of mutations that allow organisms to “match” environmental circumstances.

This simulation shows that a population of Beadbugs with high variability in external appearance (color) would survive depredation pressure in different habitats.  Working in pairs, you will run the simulation using three colors of beads on several different patterns of fabric.  One of you will act as the predator, and the other will monitor the death and reproduction of the Beadbugs.

Synopsis of Beadbug Biology:
In the land of paisley and prints live the Beadbugs.  Beadbugs are small creatures who eat and breed in various kinds of meadows that closely resemble brightly colored fabrics.  One characteristic of this species is that it has adapted to these wild and bright habitats by existing in various colored variants.  These are light blue, dark blue, orange, yellow, red, green, black and white.  

This variation is extremely important because Beadbugs live in a patchy environment that has become split up due to human activity.  These environments can differ quite markedly from one another.  Some colors of Beadbugs are prevalent in some environments but do rather poorly in others.  The biology of Beadbugs is quite interesting.  They live in groups of 48 individuals; each group can be all of one color or of mixed colors.  They eat bright colored flowers or candy.  They reproduce slowly, producing only one offspring each generation. 

Their primary predator is a bird, the Beadbug Boogie.  It zooms over meadows, keeping a sharp eye out for Beadbugs.  It catches one prey at a time, taking it back to its nest to feed its young.  Each day, each Boogie captures 24 Beadbugs for its young.  At the end of each day the Beadbugs left on the meadow reproduce one offspring per individual (= one generation).

Setting up the Beadbug/Beadbug Boogie scenarios.

One member of each team will act the Beadbug Boogie, capturing and taking back Beadbugs to the nest one-by-one.  The other person will tally the counts and “reproduce” and distribute the Beadbugs on the meadow.  It is important that the Boogie looks away from the meadow each time it takes a Beadbug back to its nest.  Also, the best way to survey the meadow is to stand right over it.

Your Task: 

Develop a Beadbug scenario:

· Start with three different color morphologies (16 of each color) of beadbugs.

· Choose a “meadow” that you expect will result in the die off of one of the variants and where one of the remaining variants will be higher in number than the other at the end of the “game”. 

· If one of the variants dies within a few generations, start again with another set of beads. 

For example, you may choose 16 each of black, white, and yellow variants on a bright, colorful meadow.

Every day for ten days Boogies takes 24 Beadbugs and every day the remaining Beadbugs each produces an offspring.

Record and graph the numbers of each color variant of Beadbug remaining after each of 10 generations.
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Which variant disappeared from the meadow?  Explain in terms of variation within the population.

Next choose a new meadow where you think that the color variant you ended up with having the highest number will do less well than that having the lowest number.  Start with the ending numbers from the previous round.  For example, if you ended up with 14 red beads and 34 white beads, those would be the starting numbers on the new meadow.
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Did the two variants “flip flop” in numbers?  Why or why not – explain in terms of variation within the population.

Why is phenotypic variation necessary for natural selection?

