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1. What is a population? List some features of a population.

2. Is population an ecological principle? Explain.

3. Give some properties that a population has that an individual does not.

4. Give some properties that a community has that a population does not.

5. Population properties: average height, age structure , location, shape, etc.

Ecologists spend much effort on population size (i.e., number). Why?

6. A population might grow by the same number of individuals every year. Draw the graph.

7. A population might grow by constant percentage every year. Draw the graph.

\8. Whic h population grows faster (6. or 7.)? Do these populations grow exponentiall y? /




1. What is a population? List some features of a population.




2. |s population an ecological principle? Explain.




3. Give some properties that a population has that an individual does not.




4. Give some properties that a comm unity has that a population does not.




\_

5. Population properties: average height, age structure , location, shape, etc.

Ecologists spend much effort on population size (i.e., number). Why?

Shape of an elephant herd, http://img.dail ymail.co.uk/i/pix/2007/06 _03/elephant6DM _1000x777.jpg

Measure average class height. Measure standar d deviation.



http://img.dailymail.co.uk/i/pix/2007/06_03/elephant6DM_1000x777.jpg

6. A population might grow by the same number of individuals

every year. Draw the graph.




7. A population might grow by constant percentage every year. Draw the graph.




8. Whic h population grows faster (6. or 7.)?

Do these populations grow exponentiall y?




Diff erential equations (contin uous time, contin uous state, deterministic)

Difference equations (discrete time, contin uous state, deterministic)

Probabilistic models (contin uous or discrete time, discrete state, random)
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Constant Growth Per Time

dN _
dt ’
where I' is the growth rate, N is the population size and t is time.

Model
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Constant Growth Per Time

dN

Model
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where I' is the growth rate, N is the population size and t is time.

Solution
N (t) =rt+ Nog;

where Ng is the initial population size.




Constant Growth Per Time

N(t) = 2t + 2




Constant Growth Per Individual

dN.
dt —
= =
N
Rearranging
dN
— = TN
dt

Population growth is proportional to the size of the population.

Solution

N (t) = Noert;

Kwhere N is the initial population size. )




Constant Growth Per Individual
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Compare Constant Growth Per Time to

Constant Growth Per Individual




Reduced Growth Per Individual for Large Populations
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Logistic Growth Per Individual

N (t) = 2t
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Contin uous Time Summary

Constant growth Constant growth per capita Logistic
dN dN dN N
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Constant Growth Per Individual In Discrete Time

Model

Niir i Nt
N
where I' is the growth rate, N is the population size and t is time.

:r’

Solution

Ni+1 = Ne+ rNg = (1+ r)Ng

or, equivalently,
N¢ = (1+ r)'No;

where Ng is the initial population size. This is just the equation for the accumu-

\Iation of principle and compound interest. )




Constant Growth Per Individual in Discrete Time

Nt — (1+ 2)t2




Reduced Growth Per Individual for Large Populations

Neer = Ne+ 2Ng(Li 5%




Reduced Growth Per Individual for Large Populations

Ni+1 = Ni+ 2N¢(1 | BI—(S
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Ricker Equation

@ @ Discrete logistic, r =3
® ®Ricker,r=3
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Probabilistic models

bNt“bl I\|t+1

Model

where P is the probability of survival and bis the birth rate.

For example,
s om .'
2N"'05 Ny
where p= O:5and b= 2

Note
This form requires that we determine the fate of each individual to determine the

\population size attimet + 1.
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