Biol 106 Ecology Modeling Lab - Fender's Blue Butterflies

Introduction

Ecology is the study of interactions between organisms and their environment. It is not the same
as environmentalism, but in many cases it does provide the science behind environmental and
conservation decisions. We have already seen that individual organisms are complex, so you can
imagine that studying their interactions, and interaction with their environment is even more
complex. Because of this complexity we divide ecology into different subtopics such as
population ecology, community ecology and landscape ecology to make it a bit easier to study.

One approach called island biogeography has given insight into ecology. This approach
compares organisms living on islands, and study the effect of the island location and size on
species diversity, colonization and extinction rates. Islands provide a natural laboratory to study
species diversity and population size. When a new volcanic island rises in the ocean, at first
there is no living thing on it. In time, organisms from neighboring islands or continents will
immigrate to the new island. When this immigration results in a new species arriving on the
island, we call this colonization. The closer the island is to source populations, the higher the
colonization rate will be. Whether the immigrants survive or not depends upon the environment
on the island. If abiotic factors such as soil, temperature, moisture, etc. are similar, larger islands
have higher colonization rates and lower extinction rates than smaller islands. Thus larger
islands closer to source populations tend to have higher species diversity and larger populations.

Each species has an ecological niche, that is, the combination of biotic and abiotic factors

required for the species to exist. Because conditions at one location tend to be similar to

conditions at nearby locations, it is often possible to define habitats as areas that will support a

particular group of species, called a community. Human activity has directly or indirectly

altered or even eliminated the habitats of many species. Farms, cities and roads have fragmented
habitats and effectively makes the remaining

The fragmentation of existing habitat into smaller patches does more than simply reduce the

avail able habitat area available for popul ati
fragments are often of lower quality than the interiors of habitat fragments. This is because the

edges of a habitat are influenced by its surrounding landscape. For example, pesticides and

other agricultural products are more likely to drift into the edge of the habitat than into the

interior, and weeds are more likely to immigrate to the edge of the habitat from surrounding

fields or road cuts. This concept is analogous to the concept of surface area to volume ratio, but

in the case of habitat conservation it is desirable to minimize the perimeter to area ratio of a

habitat island. Perimeter to area ratios decrease as habitat patches increase in size.

Fender s blue butterfly
Prairies once covered large parts of western Oregon. In the last century, farms, cities, and roads

have replaced most of this prairie habitat. Today, less than 1% of the indigenous prairie remains,
distributed in isolated patches that are often separated by several kilometers.



Among the species that |ive in the prairie ha
butterfly, about two centi meters @loerwhishs t he w
gives the butterfly its name. The Fender's butterfly requires native prairie species for nectar and

| arval food sources. Because of the reductio
danger of extinction (and until 1989 it was believed to be extinct). Less than 4000 of these

butterflies are left in western Oregon.

The government and other private agencies are willing to attempt to save the Fender's butterfly
by restoring old farmlands and other abandoned areas to butterfly habitat. Funds are available
to restore 200 acres. Because the restoration process is time consuming and expensive, we
would like to identify in advance which areas of land would have the highest impact in restoring
the popul ation of Fenderos butterfly.

Your job is to use a modeling program to determine the best way to distribute the 200
acres of restored prairie in order to maxi miz
blue butterflies.

Possible ways to distribute restored land:

A Make exidprairinlgrgerp at ches

A Make corridors connecting existing patch
A Make a series o-%tones)haweehthedasgérandgs.e s (st eppi ng
A Use combinations of the above or try som

Directions for running the program

1. click on the Ecobeaker icon in the dock (beaker with tree coming out the top)

Wait for it to load everything.

2. Under Labs menu bar at the top, choose butterflies

3. The Markers menu lists different habitat scenarios. To choose 100 years ago, choose that
under the menu, or Today etc. Once you make your own distribution of habitats, you
can save it by choosing Add Marker and give it a name.

4. To start the simulation click on the green arrow on the bottom left or under the Action
menu choose Go and let simulations run and then stop by clicking on the stop icon or
choosing Stop from the Action menu. It will be easier to stop the simulation after
exactly 700 weeks if you use the slider bar to the right of the stop icon to slow the
simulation down when nearly 700 weeks have been simulated. Note that this is an
annual population so every year (52 weeks) it starts over.

5. To make a new habitat, first reset the simulation using the white reset icon to the right of
the stop icon (otherwise when you create a marker for your new habitat the new
simulation will begin at 700 weeks, rather than at time zero). Then choose Paint under
the Action menu, then choose Prairie under Habitats. This converts the mouse into a
"paint" tool so you can "paint” prairie habitat. The Patch expansion is meant to increase
the size of the patches, Corridors are meant to directly connect habitats, and stepping
stones are to connect patches by small patches rather than continuous corridors. Make



sure that you increase the total habitat size by 200 acres for each to have a fair
comparison of different habitat restoration. You can see the total area of prairie under
statistics. If you add more than 200 acres, you can remove the excess by choosing the
Farmland under Habitats and removing some prairie.

6. Try any distribution of prairie that you think will result in more butterflies surviving.

Data: Run each simulation for 700 weeks

Baseline:100 years ago:(Run simulation once, and share data with other tables)
# Populations after 700 weeks

group 1
group 2
group 3
group 4
group 5
group 6

Conclusions:

Baseline: Today
# Populations after700 weeks

1st trial

2nd trial
3rd trial
4th trial
5th trial
6th trial

Conclusions:

Experimental: Patch expansion Map Sketch
# Populations after700 weeks

1st trial

2nd trial
3rd trial
4th trial
5th trial
6th trial

Conclusions:

Experimental: Corridor Map Sketch
# Populations after700 weeks



1st trial

2nd trial
3rd trial
4th trial
5th trial
6th trial

Conclusions:

Experimental: Stepping Stone Map Sketch

# Populations after700 weeks

1st trial

2nd trial
3rd trial
4th trial
5th trial
6th trial

Conclusions:

Your Model 1: Map Sketch
1st trial
2nd trial
3rd trial
4th trial
5th trial
6th trial

Conclusions:

Your Model 2: Map Sketch

1st trial

2nd trial
3rd trial
4th trial
5th trial
6th trial

Conclusions:

Your Model 3: Map Sketch
1st trial
2nd trial
3rd trial




4th trial
5th trial
6th trial

Conclusions:

Based on your results, explain the best restoration plan for the Fender's blue butterfly.



