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Homework 8:

Fill in the blanks for the energy budget below.
All energy values are in kilocalories. (Chapter 22)

	    
	Producers
	Herbivores
	Carnivores

	Energy available


	1,700,000  (sunlight)
	
	

	Energy Fixed in Photosynthesis


	22,800
	
	

	Energy Consumed


	
	3,250
	

	Energy in Feces


	
	
	

	Energy Assimilated


	
	2,200
	250

	Energy Respired


	10,560
	1,690
	250

	Energy used in Growth


	
	
	

	Gross Production


	
	
	

	Net Production


	
	
	

	Energy ultimately

consumed by next

trophic level


	3,250
	383
	

	Energy ultimately

utilized by

detritivores
	
	
	


2.
What percent of the energy fixed in photosynthesis was used in the respiration of each trophic level?

               producers          
________ kcal        ______ %

               herbivores         
________ kcal        ______ %

               carnivores         
________ kcal        ______ %

               detritivores       
________ kcal        ______ %

              
 total              
22,800   kcal           ______ %

3.
Use the values from question 2 to complete the diagram below:
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The sample chart below might help you in answering the question above:
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	Species
	Number

	1  Gammaridae                      
	   10

	2  Corydalidae                     
	   42

	3  Eristalis brousi                
	   46

	4  Calopteryx aequabilis           
	   19

	5  Neureclipsis crepusceularis     
	   33

	6  Odontomyia cincta               
	    1

	7  Choroterpes basalis             
	    8

	8  Argia tibialis                  
	    6

	9  Leptophlebia sp.                
	    2

	10 Chironomus decorus grp.         
	    2

	
	

	
	


4. Using data from the table to the right, set up a spreadsheet to calculate Simpson’s index and the Shannon-Weiner index.  You do not need to include the species names at this point.  Turn in copies of the spreadsheet showing all formulas and values. (Chapter 18 Powerpoint)
Your spreadsheet will need the following columns:

	Species
	Number
	p
	p2
	loge p
	p loge p


Where p = the proportion of the species in the sample.  If there are 100 specimens in the sample and 15 of them are in species A, then the p for species A is 0.15.

You can run the WinMac program to check the Shannon-Weiner index value. 
Homework 9:

In 2005, students from Marietta College conducted a study at the La Selva Biological Station in Costa Rica.  They observed leafcutter ants harvesting from a tree at night.  They observed the ants over a 5 minute period counting the number of leaves the ants were returning to the nest.  Then came the tricky part – they attempted to collect the next hundred or so leaves the ants brought by.  By getting ALL of the leaves, they hoped to get a representative sample.

The sample was weighed; dried, and weighed again.  A photo of the actual sample and the weights is shown below:

[image: image3.jpg]



1. Use the data in this image to calculate the average weight of a leaf fragment.
Consult the resources at:

http://www.marietta.edu/~biol/costa_rica/animals/leafcutter_ants.htm
http://www.marietta.edu/~biol/costa_rica/animals/leafcutter_ant_assignment.htm
Note:  You will want to take your time to carefully read through both web pages before trying any of the calculations.  Trying to simply pull data from the pages as needed will lead to mistakes. 
2. On the second web page (http://www.marietta.edu/~biol/costa_rica/animals/leafcutter_ant_assignment.htm),  play back video 1 (or 2)
 and video 4.  Complete a table with the following information for both videos (that’s one table with the data from both videos in the single table):



How much biomass is moved in one minute?
How much biomass is moved in one hour?

How much biomass is moved in one day?

How much biomass is moved in one year?
In which observation (video) were the ants moving the greatest biomass per minute?

3.  Using video 1 determine the average speed of ants carrying leaves.  Determine the speed of at least 10 individuals, then take an average.
4.  Assuming that no ant crosses the video screen twice (that is, goes off the screen, drops its load, then walks back through from the other side), what is the MINIMUM number of ants in the nest.  Explain your calculations.
Assume the trail is one of 2, and that each trail is 100 m long and has ants the entire length.  What is your minimum estimate now?
Note: There are several ways to make these estimations, so be sure to explain your reasoning!

5.  Watch video 1 and tally the number of minimas, medias and maximas (soldiers) that you see.  Use this information to calculate the percentage of the foragers made up by each sub-caste (note that these percentages are not good for the colony as a whole since the workers remaining in the nest may be apportiuoned differently from those out doing the foraging). 
6.  Use your answers from #4 (second estimate, 2 trails) and #5 and the data from Figure 2 (below) to estimate the biomass of the entire ant colony.
Figure 2
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7.  In a one day period, how does the plant biomass moved by the ants compare to the biomass of their colony?
Your answer should take the reader through all of the calculations, assumptions, and sources of data used to answer these questions.

Study Questions – Do Not turn in; these may appear on tests.
4. Explain why distant small, distant islands would have a lower number of species as compared to large, close islands.
5. What characteristics of pioneer species make them so attractive to humans as field crops?
6. What do the characteristics of pioneer species as field crops say about the long-term sustainability of agriculture based on these species?
Homework 10:

1.  A state endangered dragonfly, Gomphus externus has been found at N40.1702o W81.8557o.  You are tasked with assessing threats to the population at this site.  

A. Produce a map showing all direct water quality impacts upstream from the site including:

1. Brownfields.

2. Hazardous waste producers

3. Hazardous waste handlers

4. Toxic Releases

5. Superfund sites

6. Discharges to water

7. Aerial discharges within 25 miles.

B. Find out what habitat and water quality parameters larvae of the species require, as well as the habitat requirements of the adults.

C. Examine the watershed for possibly troublesome land use patterns. Note these on the map.
D. Find out what you can about current water quality in the watershed.

E. Find out where else in Ohio this species is found and thus how important this population is to the overall survival of the species in Ohio.
F.  Write a 1-3 page summary including, among other things, the Worldwide, North American and Ohio distribution of the species, historical trends of the species in Ohio,  reasons why it is endangered, etc. Using the data in A-E summarize the threats to the new population.  Propose a reasonable, specific recovery plan for the species.  Your bibliography should include at least 5 sources, not all of which are from the web.  You can access distributional data for Ohio in the database Surveypub.mdb located in the Odonata directory on the Biology volume of the server (G: Drive).  Use the Survey5 table.  Include a photo of the species in your report.






� If video 2 will load on your computer you may use it in place of video 1; the only difference between the two is the size of the video.  It is easier to see the ants and leaves on video 2, but the file is larger and may not play over the internet.  You may need to download the videos to your computer to get them to play, especially if you don’t have a fast connection.
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