	Unit 1A:  Packet 2
	[maintenance and stability of populations] 



[image: image1]Part 1:  Population Density

Learning Target #4:  Describe conditions necessary for populations to increase rapidly (e.g., adequate living and nonliving resources, no disease or predators).
Learning Target #5:  Describe population density and/or the factors that affect population density.
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The distribution of individuals in a population can vary.  There are three main trends that can be identified:  



A) Clumped - many areas with many individuals, many with few. 


B) Random - some areas with many individuals, some with few. 


C) Uniform (Even) - all areas with same or nearly the same number; same distance  

                                between organisms. 

· In your NB:

1) Come up with a reason why a population may live in groups? 

2) Come up with a reason why a population may live in particular areas of an ecosystem?
3) What could be a reason that a population is distributed evenly in an ecosystem?
4) What could be the cause of a randomly distributed population?
5) Which of the distributions do you think is the most common? Least common?  Why?
Part 2:  Calculating Population Density 
Learning Target #6:  Calculate population density given an area and the number of a given organism within the area.
Sampling a Population


It usually isn’t practical to count every member of a population.  There may be too many individuals, or they may move around too quickly to be counted accurately, as with many species of insects, birds, and fish.  In such cases, ecologists use a variety of sampling techniques to estimate the size of the population.  


Let’s pretend that you are working over the summer for a lawn maintenance company.  You are hired to maintain a lawn that has been neglected for a while so there are many dandelion weeds.  You would like to calculate the time it will take you to pull out the weeds, so that you can give your customer an estimate of the cost to complete the work.  You have a good idea how long it will take to pull out one dandelion, but need to figure out how many dandelions there are in the yard.  
· In your NB:

1) How would you estimate the number of dandelions? Give at least one way you think you could estimate the number. (By the way, there are way too many dandelions to count them all individually)

· In your NB: (Use your calculator to solve the following problems).

In order to study biodiversity scientists need to be able to count the number of individuals of a particular species per unit area.  This is called population density .  The number of alligators per square kilometer of swamp, the number of bacteria per square millimeter of an agar plate, and the number of earthworms per cubic meter of soil are all examples of population density.  The equation for population density is shown below.

                            Population Density = Individuals/Unit Area

2) One thousand two hundred and seventy deer are living on an island that is eight hundred and thirty square kilometers in size. What is the population density of the deer per square kilometer?
3) Calculate the population density of fruit flies, if there are 57 flies in a 6m by 8 m area.
4) At the end of 2002, there were 1,284.53 million people living in china.  China is the third largest country in the world with an area of 9.6 million square kilometers. What is the population density of China?

5) IN 1997, the population of Hawaii was 1,115,274 on a total surface area of 6,423 square miles.  What was the population density of Hawaii?
Part 3: Population Growth and Limiting factors

Learning Target #7:  Describe factors that limit growth of plant and/or animal populations in a natural ecosystem.
Learning Target #8:  Explain how a change to a factor would limit the population of a species.
Learning Target #9:  Predict the changes in the population size of a species given a quantitative description of an ecosystem.
Read through the 3 types of population growth curves below. This will be a review of previous learning.  
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(1) Exponential Growth 

If a population has a constant birth rate over time and is not limited by food or disease, it is demonstrating exponential growth.  This kind of growth is often observed in bacterial populations.  The growth of bacterial cells increases by a multiple (X) per unit of time.  If graphed the population would produce a j-shaped curve. Thus, a colony of bacteria can be expected to double by a fixed percentage for a constant period of time. 
(2) [image: image4.png]


 Logistic Growth
Generally, populations do not grow exponentially forever.  They eventually reach a steady number of individuals.  The carrying capacity is the number of organisms in a population that the environment can maintain, or carry, with no net increase or decrease. This means that the birth rate and death rate are about equal in the population.  When a population has reached its carrying capacity its graph is s-shaped.  Just as unlimited resources led to exponential growth, limited resources lead to a stabilized population.  
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(3)  Boom and Bust Growth Cycles

Some populations have “boom-and-bust” growth cycles:  They increase rapidly for a period of time (the “boom”), then rapidly decline in numbers (the “bust”).

Predicting Population Growth
· In your NB: Mouse Scenario
Draw a simple graph that demonstrates what is happening to the mouse population in the following situation.  A local farm has discovered a serious rodent problem.  A family of two mice moved into their barn in May and began to flourish.  The barn was warm, dry, and contained many bags of grain, meant for the cattle living on the farm.  Every month, the farmer purchased 3 bags of grain and stored it in the barn.  With the abundance of food, the family of two mice tripled to six, then eighteen, then fifty-four and so on.  By the time September rolled around there were one hundred and sixty-two mice!  In September, the quickly growing mouse population began to slow its growth, as it reached carrying capacity (162) and remained this way until November.  What happened then?   The family got wise and adopted several barn cats.  Graph the mouse population between May and January.  Label the x and y axes.  You will need to predict what happened to the mouse population between November and January using your knowledge of limiting factors.  Label the portion of the graph that demonstrates exponential growth and carrying capacity. 
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The Lesson of the Kaibab
· Complete your work for this section on the lab handout on the next page of this packet. When complete, detach this page (page 5) and turn in.

Introduction: The environment may be altered by forces within the biotic community, as well as by relationships between organisms and the physical environment. The carrying capacity of an ecosystem is the maximum number of organisms that an area can support on a sustained basis. The density of a population may produce such profound changes in the environment that the environment becomes unsuitable for the survival of that species. For instance, overgrazing of land may make the land unable to support the grazing of animals that lived there. 
Background:
Before 1905, the deer on the Kaibab Plateau were estimated to number about 4000. The average carrying capacity of the range was then estimated to be about 30,000 deer. On November 28th, 1906, President Theodore Roosevelt created the Grand Canyon National Game Preserve to protect the "finest deer herd in America."

Unfortunately, by this time the Kaibab forest area had already been overgrazed by sheep, cattle, and horses. Most of the tall grasses had been eliminated. The first step to protect the deer was to ban all hunting. In addition, in 1907, The Forest Service tried to exterminate the predators of the deer. Between 1907 and 1939, 816 mountain lions, 20 wolves, 7388 coyotes and more than 500 bobcats were killed. 

Signs that the deer population was out of control began to appear as early as 1920 - the range was beginning to deteriorate rapidly. The Forest Service reduced the number of livestock grazing permits. By 1923, the deer were reported to be on the verge of starvation and the range conditions were described as "deplorable." 

The Kaibab Deer Investigating Committee recommended that all livestock not owned by local residents be removed immediately from the range and that the number of deer be cut in half as quickly as possible. Hunting was reopened, and during the fall of 1924, 675 deer were killed by hunters. However, these deer represented only one-tenth the number of deer that had been born that spring. Over the next two winters, it is estimated that 60,000 deer starved to death. 

Today, the Arizona Game Commission carefully manages the Kaibab area with regulations geared to specific local needs. Hunting permits are issued to keep the deer in balance with their range. Predators are protected to help keep herds in balance with food supplies. Tragic winter losses can be checked by keeping the number of deer near the carrying capacity of the range. 

Use the lab handout on the next page to analyze and graph the data collected on the Kaibab population.
The Lesson of the Kaibab  


Name:_______________________

	DATA TABLE

	Year
	Deer Population

	1905
	4,000

	1910
	9,000

	1915
	25,000

	1920
	65,000

	1924
	100,000

	1925
	60,000

	1926
	40,000

	1927
	37,000

	1928
	35,000

	1929
	30,000

	1930
	25,000

	1931
	20,000

	1935
	18,000

	1939
	10,000
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Analysis

1. During 1906 and 1907, what two methods did the Forest Service use to protect the Kaibab deer?

2. Were these methods successful? Use the data from your graph to support your answer.

3. Why do you suppose the population of deer declined in 1925, although the elimination of predators occurred?

4. Why do you think the deer population size in 1900 was 4,000 when it is estimated that the plateau has a carrying capacity of 30,000? 

1. Based on these lessons, suggest what YOU would have done in the following years to manage deer herds.


      1915:

1926:
6. It is a criticism of many population ecologists that the pattern of population increase and subsequent crash of the deer population would have occurred even if the bounty had not been placed on the predators. Do you agree or disagree with this statement. Explain your reasoning.

7. What future management plans would you suggest for the Kaibab deer herd? 



�





NAME:  __________________________








Using the data for the Kaibab deer population from 1905 to1939, make a graph of the population change over time.   Place time (in years) on the X axis and "number of deer" on the Y axis
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