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Lab # ____ Carrying Capacity: Fruit fly lab


Grade: ___ / 25 = ___ %

Identify the problem: 


Why can only a certain number of animals live and succeed in an environment?

Background:


What would happen if every organism reproduced to its’ fullest potential, causing the population to grow exponentially?  For example if every frog’s egg became an adult frog.  What effect would it have on the environment?  What would happen if every human female gave birth each time they were able?  How would impact the world you live in?  


In this lab you will investigate carrying capacity of an ecosystem.  Carrying capacity is the maximum population of a particular species that a given area of habitat can support over a given period of time.  


While humans do wield enormous power to manipulate environments, the ecological principles that govern a habitat’s carrying capacity are the same for all species.  A sustainable supply of resources including nutrients, energy, and living space defines the carrying capacity of a particular population in a particular environmental system.

Pre lab Questions:

1) Predict what would happen to the ecosystems of the world if organisms reproduced in an exponential manner.

____  The ecosystems would over shoot the ability of the environment to sustain a viable population.  The populations of living organisms would crash. _________________________________________
_________________________________________________________________________________

2) Define carrying capacity.

____ Carrying capacity is the maximum population of a particular species that a given area of habitat can support over a given period of time. ________________________________________________
_________________________________________________________________________________

3) What defines the carrying capacity of a particular population?

___ A sustainable supply of resources including nutrients, energy and living space defines carrying capacity. _________________________________________________________________________

_________________________________________________________________________________

4) Give an example of carrying capacity for humans.

____ Examples of carrying capacity for humans are the amount of space, food, water and air that is available for a given population. _______________________________________________________

_________________________________________________________________________________

5) What will this lab be investigating?

____ How an insect population is influenced by manipulating the amount of food, space, water and air available in the environment. _________________________________________________________

_________________________________________________________________________________

Fruit Fly Lab Computer Simulation
Open fruit fly lab computer simulation game

6) What the four basic needs that will impact the fruit fly populations?


__food________
__water________
____air________
___space__________

Review Questions

7) What is the term used to describe how insects grow and develop? __ Metamorphosis _________

8) How many stages are there in complete metamorphosis? __four_______

9) What are the names of the four stages of complete metamorphosis?


___egg__________
___larva_________
___pupa________
____adult____________

10) Which of the four stages of insect metamorphosis do insects move and eat?


_____larva_________________

______adult_________________

Simulation 1

We will only use the left tank.  Make all values for the right tank zero.

11) What will happen to the fruit fly population if we make all the basic needs values zero?

________________________________________________________________________________

Make all the basic needs values zero.

Let the game go for 25 days.

Hit pause

Click on: Data.

Click on: Count flies. How many flies are alive? ________

Click on: Left tank 
12) According to the numbers what was the relationship between basic needs and the number of surviving flies?
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Click on: stop
Simulation two

13) How do you think we can keep the fruit fly population from exceeding the carrying capacity?

______________________________________________________________________________________________________________________________________________________________

We will use the left tank only again.

In daily additions type in the following numbers:


Amount of food: 20 
Amount of oxygen: 20 Amount of space: 20 Amount of water: 20

On display make it take one second to reproduce

Let the game go on for 105 days.

Click on pause

Click on Data


Count flies: How many flies are alive? ___________

Click on Left tank

14) According to these numbers what was the relationship between basic needs and the number of flies?

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Your can play two simulations on your own

Simulation 3

15) What are you going to test for?

_______________________________________________________________________________

Use the left tank only

Options leave alone

Left tank


Initial values: Number of flies: ____ Amount of food: _____ Amount of oxygen: ____ 




Amount of space: _____ Amount of water: _______

Days to reproduce: _____ Days to decay: _____

16) How many days did your simulation go for? _______

17) What was the relationship between basic needs and flies that survived? Use numbers to support your answer.

_____ Using numbers to support their answers students will explain that as the basic needs decreased the population of flies decreased.  As the fruit fly population exceeded the carrying capacity the population of flies decreased due to lack of nutrients. __________________________

______________________________________________________________________________________________________________________________________________________________

Simulation 4

18) What are you going to test for?

_______________________________________________________________________________

Use the left tank only

Options leave alone

Left tank


Initial values: Number of flies: ____ Amount of food: _____ Amount of oxygen: ____ 




Amount of space: _____ Amount of water: _______

Days to reproduce: _____ Days to decay: _____

19) How many days did your simulation go for? _______

20) What was the relationship between basic needs and flies that survived? Use numbers to 

support your answer.

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Conclusion Questions:

21) What were the four basic needs your fruit fly populations need to survive?

___ The four basic needs our fruit flies needed to survive were food, water, air and space. _______
_______________________________________________________________________________

22) What happened when your fruit fly population exceeded the (carrying capacity) amount of basic needs?

____ The population of the fruit flies crashed and decreased. ______________________________

______________________________________________________________________________________________________________________________________________________________
_______________________________________________________________________________

23) How does nature keep populations from exceeding the carrying capacity?

___ Through death and disease populations are keep below the carrying capacity of the environment they live in.  The decline in population gives the environment a chance to rebound. ___

24) How has the human population figured out ways to avoid nature’s tools to keep our population below the carrying capacity of the land?

____ Through the use of technology humans have created medicines, new foods and new ways to reuse water.  This allows humans to beat nature’s mechanisms to keep populations below the carrying capacity. _________________________________________________________________

_______________________________________________________________________________

25) According to this lab what does carrying capacity mean?

___ According to this lab carrying capacity is the ability of the Earth to provide the needed materials to sustain a healthy population of living organisms. ______________________________________

_______________________________________________________________________________
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