[image: image1.png]


Name 
  Class 
  Date 

[image: image2.png]



[image: image3.wmf]1000

0.1


[image: image4.wmf]10,000

0.1

[image: image5.png]first trophic
level
b

0.1 ()
y

second trophic
level
{
10,000 units
% or 100,000 units




[image: image6.wmf]ocean food

consumed

[image: image7.wmf]number of

  people


69

[image: image8.wmf]×

Name 
  Class 
  Date 

[image: image9.wmf]annual rate of

consumption


[image: image10.wmf]= 25 people


[image: image11.wmf]×


[image: image12.png]



[image: image13.wmf]´

final population size - original populat

ion size

% increase =  100

original population size

[image: image14.png]



86

[image: image15.png]Real Data




Name 
  Class 
  Date 

[image: image16.png]Real Data/\MA/\-



[image: image17.png]Turkey Vultures per Survey, 1992-2008

I TTTY)

Average Number
cudi

of Vultures per Survay

. Early month

] Lata month
= I:
3 oN

FMAMIJAS

Month
Dt o HakMourtain Dt Archives

D





[image: image18.png]Copyright © Pearson Education, Inc, or its affiliates. All Rights Reserved.




[image: image19.png]‘ Ecological Footprints





[image: image20.png]“g‘“’"’mp' Population mm‘g T e
(24.1 kg per person) | (16.4 kg per person)
You 1
Your class
Your state
United States 309 million
World 6.8 billon

Dok o U Fod and Agrlrs Crgaizaon FAG], FoberisDmparima 2004 The s of wot o and oo
'2008. Daka are for 2005, s most recent year for which comparive data are cvailable.





[image: image21.png]


[image: image22.png]






110
Name 
  Class 
  Date 







127[image: image23.png]Recovery and Relntroduction
of the Golden Lion Tamarin

— 200 population
— Reintroduced population

£
H
s
i
E
2

o
1970 1980 1990 2000 2010

Year
Soutcr 0 8llo nd A Mikalbrg ntemaionai Stk or
Gl Lion Tamrins (Watington, DL sl Zologcl P,
Sithseiannstiton 200) & Hot o, Lo Tamarn Popultion
ot ity Asesmen Woranop 2005 i epon st
oy N IUCNUSSE Consryation i Specidist Groom 206





Turkey Vultures


The graph at the right shows the�average number of turkey vultures�that were counted on protected�lands at the Hawk Mountain�Sanctuary in Pennsylvannia. In�this activity, you will interpret the�graph by describing the trends that�it shows and drawing conclusions�about the annual migration cycle of�turkey vultures.











Interpreting the Graph


To understand the information in a graph, the first step is to figure out the information that�it shows. Study the axes and note the trend shown by the graph.


1.	What do the x and y-axes show?	�		


2.	What do the two bars for each month represent?	�		


3.	To describe the annual trend in the graph, look at the overall changes in the bar height�over the entire year. Describe what you see.	�		


	





Inferring From the Graph


Turkey vultures migrate from the north onto the sanctuary lands and reside there for a while�before migrating south. You know that when the vultures migrate through the sanctuary, they�will increase the population size. Answer the questions below to help you identify when the�vultures migrated through the sanctuary.


4.	In which two months is the turkey vulture population significantly greater than in the�other months?	


5.	When would you conclude that the vultures migrating from the north arrive at the�sanctuary?	


6.	When would you conclude that the vultures leave the sanctuary and begin to migrate�south?	





Energy Flow in Communities


In this activity, you will determine the relative amounts of available energy at different trophic�levels in a community. You will also calculate how many units of energy would be needed at�the first trophic level in order to have 1000 units of available energy at other levels.


Finding Energy in Communities


Energy transfer from one trophic level to another in a community is only about 10% efficient.�This means that if the primary producers have 1000 units of available energy, then the firstlevel�consumers have 10% of 1000 units of available energy.


�	To find 10% of a number, multiply by 0.1. The calculation for finding 10% of 1000 is�shown below:


10% of 1000 = 0.1 × 1000 = 100.





Calculate the available energy for�the second, third, and fourth trophic�levels in the table at the right. Write�your answers in the table.





Finding Initial Energy


Suppose the third trophic level has 1000 units of available energy. How many units of energy�did the first trophic level have?


Work Backward


Each increasing trophic level�has only 10% of the energy of�the trophic level below it. The�calculation for finding the energy�of the second trophic level, x, if you�know that the third trophic level has�1000 units, is shown at the right.


The calculation for finding the�energy of the first trophic level, y, if�you know that the second trophic�level has 10,000 units, is shown at�the right.


Use the model above to solve each problem.


1.	How many units of energy would be needed in the first trophic level to end up with 1000�units of energy in the second trophic level?	


2.	Suppose the fourth trophic level has 1000 units of energy. How many units of energy�would the first trophic level have had?	





Trophic Level�
Available Energy�
�
Fourth: Third-level consumers�
�
�
Third: Second-level consumers�
�
�
Second: First-level consumers �
�
�
First: Primary producers �
�
�






second trophic 	third trophic�	level 		level


		↓	↓


	0.1 (x)	=	1000 units


	x	=	� EMBED Equation.DSMT4  ���or 10,000 units





first trophic 	third trophic�	level 		level


		↓	↓


	0.1 (y)	=	10,000 units


	y	=	� EMBED Equation.DSMT4  ���or 100,000 units








�





Consumption of Ocean Food


On average, each person in North America consumes about 24.1 kilograms of ocean food per�year. The rate of consumption for the world is much lower—about 16.4 kilograms per person�per year. In this activity, you will use these consumption rates to calculate the total amounts of�ocean food consumed each year by different groups of people.


The calculation of the average�amount of ocean food consumed�per year by a classroom of 25�students in North America is�modeled at the right:





1.	In 2010, the world population was about 6.8 billion and the U.S. population was 309�million. Use Internet resources to find the population of your state. Then, calculate the�amount of ocean food consumed annually by each consumer group in the table using�North America’s consumption rate. Write your answers in the table.








� EMBED Equation.DSMT4  ��� = � EMBED Equation.DSMT4  ���	� EMBED Equation.DSMT4  ���	 � EMBED Equation.DSMT4  ���


� EMBED Equation.DSMT4  ���	� EMBED Equation.DSMT4  ��� 	24.1 kg/person


= 602.5 kilograms





2.	Calculate the amount of ocean food consumed annually by each consumer group using the�world’s consumption rate. Write your answers in the table.


3.	The population of North America equals about 8 percent of the world’s population. Use�the model shown below to calculate the approximate population of North America. (Hint:�Use the world population data shown in your table.) 	





North American population = 0.08 × world population





4.	Use the population you found in Step 3 to calculate the annual amount of ocean food�consumed in North America. (Use the North American rate.) 	








Golden Lion Tamarin


In this activity, you will determine the percent�change in reintroduced golden lion tamarin�populations at the National Zoo during 5-year�intervals between 1985 and 2005.





Calculating Percent Increase


If a population doubles in size, it increases�by 100%. To find the percent increase in a�population’s size, first subtract the original�population size from the final population�size. Then, divide the resulting number by the�original population size and multiply by 100 to�convert the number to a percentage.


�	The formula for finding percent change is �shown below:





� EMBED Equation.DSMT4  ���





Calculate the percent increase in population sizes of reintroduced golden lion tamarins. Write�your answers in the table.



































Use the information in the table to answer each question.


1.	Which 5-year time span saw the greatest percent increase in the size of the reintroduced�golden lion tamarin population?	


2.	If the trend shown in the graph continued, by approximately what percent do you think�the reintroduced golden lion tamarin population would have increased between 2005 and�2010? 	





Years�
Original Size of Rein-�troduced Population�
Final Size of Reintro-�duced Population�
Percent Increase in �Population Size�
�
1985–1990�
30�
70�
133%�
�
1990–1995�
�
�
�
�
1995–2000�
�
�
�
�
2000–2005�
�
�
�
�









_1340515696.unknown

_1340515812.unknown

_1340572148.unknown

_1340059779.unknown

_1340059902.unknown

_1340059952.unknown

_1340059876.unknown

_1340059629.unknown

