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Density

Population density is defined as the number of individuals in a given area.  The density of a population is often a reflection of the carrying capacity of that environment.

On October 16, the beginning of squirrel-hunting season, biologists counted 75 gray squirrels in a 30 hectare woods.  On December 15, 42 gray squirrels were counted in the same woods.  

1.
What was the density of the squirrel population on Oct.16?

2.
What was the density of the squirrel population on Dec.15?

3.
What determiners of density could have interacted to affect the density? ________________________________________________________________________________________________________________________________________________________
In a certain city, an 8-block area contained 1056 humans and an estimated population of 1900 rats.  An urban renewal commission tore down the wooden buildings in the area and the area was rebuilt with high-rise apartments in which there came to live 2480 humans and an estimated 160 rats.

4.
Calculate the change in population density of both organisms.


Humans:

Rats: 

5.
What factors were probably predominant in these changes? ________________________________________________________________________________________________________________________________________________________

In a certain year, observations were made of a mule-deer population on a 100 hectare island off the 
coast of British Columbia:




Number of does, Jan.1 - 
90




Number of bucks, Jan.1 - 
30




Births during the year - 
75




Deaths during the year - 
50




Number of deer, Dec.31 - 
155

6.
What was the density of the population at the beginning of the year?

7.
At the end of the year?

8.
What were the effects of immigration and emigration on this population? ________________________________________________________________________________________________________________________________________________________
Population size can be regulated by environmental resistance factors that may be density-dependent, or density-independent.  Density –dependent factors are influenced by the population’s density and exert a greater effect when the density is higher.  Density-independent factors exert the same influence for all individuals regardless of population density.  

9.  
In cooler climates aphids go through a huge population increase during the summer months.  In the fall, population numbers decline steeply.  Describe a density-dependent and a density-independent factor regulating the population:


a.  Density-dependent: _________________________________________________________

b.  Density-independent: ________________________________________________________
10.  
Explain how an increase in population density allows disease to have a greater influence in regulating population size. ________________________________________________________________________________________________________________________________________________________
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11.
Suggest a reason why some organisms may exhibit a clumped distribution pattern because of:


a.  Resources in the environment _________________________________________________


b.  A group social behavior ______________________________________________________

12.
Describe a social behavior found in some animals that may encourage a uniform distribution.

________________________________________________________________________________________________________________________________________________________
Population Change
Population growth depends on the number of individuals entering the population (births, immigration), and the number of individuals leaving the population (death, emigration).  The term natural increase does not factor in changes in population due to migration.  Rates of population change are always calculated as number of individuals per 1000.
A population started with a total of 100 individuals.  Over the next year, population data were collected.  Calculate birth rate, death rate, net migration rate and rate of population change.
13.
Births = 14:  Birth rate = __________

Deaths = 20:  Death rate = __________


Net migration = +2:  Net migration rate = __________

14.
Rate of natural increase:
15.
Overall rate of population change:
On a range of 450 hectares, there were a total of 1275 jackrabbits.  Studies indicated the following information for this population:

Mortality – 2225 per year


Emigration – 775 per year

Natality – 3400 per year


Immigration – 150 per year

16.
Is the population increasing or decreasing each year?

17.
At what rate is this population changing?

18.
Predict what the population will be at the end of 4 years.

19.
What is likely to happen to the population of producers in this area within the 4 years?


____________________________________________________________________________
Population Growth Curves
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20.
Explain what is meant by environmental resistance.

________________________________________________________________________________________________________________________________________________________

21.
How does environmental resistance relate to the carrying capacity of an environment?


________________________________________________________________________________________________________________________________________________________

22.
Explain why populations oscillate around the carrying capacity.


________________________________________________________________________________________________________________________________________________________

23.
Assume that a population of rabbits was introduced into a new area.


a.  Why would the rabbits initially exhibit a period of exponential growth?


____________________________________________________________________________


b.  What outcome would result after the initial rapid increase had slowed?


____________________________________________________________________________


c.  Describe the effect that rabbits (a grazing species) might have on the carrying capacity of the environment. ______________________________________________________________

Survivorship
             

 





         Survivorship Curves
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24.
Use the life table data to plot the survivorship curve for female elk of Yellowstone Nat’l Park:
	Life table data for female elk at Yellowstone Nat’l Park

	Age
	# survivors at start of age

	0
	1000

	1
	677

	2
	664

	3
	662

	4
	660

	5
	656

	6
	652

	7
	643

	8
	640

	9
	637

	10
	628

	11
	621

	12
	609

	13
	596

	14
	555

	15
	521

	16
	501

	17
	442

	18
	367

	19
	274

	20
	192

	21+
	135


25.
Describe the survivorship curve for these elk.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Populations that are becoming established in an area often undergo a rapid increase in number since resources are plentiful.  This type of growth produces a “J-curve” showing exponential population growth.  If resources were inexhaustible, the population would continue to grow at this rate.  However, this rarely happens in nature.  Instead resistance factors (or limiting factors) cause the population growth to slow as the carrying capacity is approached.  Normally populations oscillate around the carrying capacity.





Survivorship curves depict age-specific mortality.  They are graphed by plotting the number of individuals in an age-specific cohort over time.  The shape of a survivorship curve shows graphically at which life stages the highest mortality occurs.


Type 1:  Mortality is low in infant and juvenile years and increases rapidly in old age 


Type 2:  Mortality is relatively constant through all life stages


Type 3:  Mortality is high during early life stages followed by a low death rate for individuals reaching adulthood





Careful observation and precise mapping can determine the distribution patterns for a species.  The three basic distribution patterns are uniform, clumped, and random.
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