POPULATION DYNAMICS
I. What is a population?


A. Individuals of a given species that live together in same area at same time and interbreed with each other.


B. Why important?

1. Contains the gene pool for natural selection

2. Functional unit of evolution

II. Properties of populations


A. DENSITY:

1. The number of individuals in some unit area.

2. people / square mile

3. mice / acre

4. plankton / liter of water

Population density will vary with time & with changes in the environment.


B. RANGE:

1. The geographic limit of a populations distribution.


C. DISPERSION:

How the individuals are distributed within the population.


1. Random

a) Rare because environmental condition must be uniform and the individuals within the population cannot influence one another.


2. Uniform

a) Somewhat more common. Seen in plants that exhibit allelopathy or in animals that establish territories or home ranges.


3. Clumped


a) Most common.

b) Results from:

(1) Presence of family groups (herds, flocks, cooperative societies)

(2) Inefficient seed dispersal

(3) Asexual reproduction

(4) Favorable conditions for germination


D. Age Distribution


1. Basic types
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E. Sex Ratio


F. Natality


G. Mortality


III. ENVIRONMENTAL CAPACITY


A. Carrying Capacity

1. Eventually the environment will not be able to support any additional increase in population density.


a)   The theoretical maximum population density is the carrying capacity of the environment.


IV. POPULATION  GROWTH


A. Biotic Potential

1. The innate or intrinsic capacity to increase the population size under ideal conditions.


2. Factors Effecting


a) Age at first reproduction (Show graph)

b) Number of times it reproduces in its life

c) Number of offspring it has each time it reproduces



B. Exponential growth and doubling times (The J-shaped growth curve)

1.  population is introduced to a new environment where resources are plentiful their numbers will increase in an exponential fashion.







constant rate of increase



accelerating rate

2. A population that is experiencing exponential growth will often over shoot the carrying capacity.


3. When this occurs the population will usually experience a CRASH and die back to a point at or near the carrying capacity or below.  


4. Not a flat level point but the population size tends to fluctuate about this point.  WHY

(1) The environment itself changes

5. r-selected species


a) Species that produce many usually abandoned offspring at one time.


b) Small body size


c) Found in variable, temporary, or unpredictable environments


d) Often  found in early successional or disturbed habitats as well as in environments where resources fluctuate widely (Tundra, Deserts, Grasslands)


(1) Examples: Annuals, weeds, insects, rodents, amphibians, micro-organisms.

6. THE CRASH


a) r-selected species usually will exceed the ability of the environment to support the population.  This results in a dramatic decline in population density.


(1) Typical in annual plants

(2) Migrating birds

(3) Insects

(4) Organisms with short life cycles


b) Crashes are often predictable (as above) but can also be brought about by drastic reductions in carrying capacity by overgrazing or competition with another species, disease etc.

C. Logistic Growth (The  S-shaped curve)


1. Those factors in the environment that tend to retard or reduce biotic potential.


2. Limitations imposed by the environment:

a) Food supply

b) Space (nesting sites, favorable soil)

c) Soil nutrients

d) Water


3. Environmental resistance tends to slow- put the breaks on- growth and tends to INCREASE as population size increases.


4. K-selected species


a) Species that produce only a few usually well cared for offspring at one time


b) The individuals are usually 

(1) - longer lived 

(2) - slow to develop and  thus reproduce later in life

(3) - larger body size

(4) - reproduce more than once

(5) - Often associated with stable (late successional to climax) habitats


c) Examples: Man, elephants, eagles, bears, spotted owls, condors


5. Survivorship
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V. FACTORS THAT EFFECT CHANGES IN POPULATION SIZE 


A. Natality
1. Fecundity

2. Fertility (Birth Rate)


B. Immigration


C. Mortality (Death Rate)

1. Survivorship

2. Life expectancy

3. Life span


D. Emigration


1. When natality + immigration  =  mortality +emigration  then ZPG


E. Age Structure
1. Population momentum
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F. Biotic Potential
1. Age at first reproduction (Show graph)

2. Number of times it reproduces in its life

3. Number of offspring it has each time it reproduces


VI. POPULATION CONTROL


A. Density dependent: Those factors that have an increasing effect as population size increases.


1. Examples

a) Intraspecific competition for resources.


b) Migration 

(1) locusts  develop longer wings for flight

(2) lemmings


c) Disease can spread faster if individuals are closer together.


d) Stress increases aggression, infertility,  reduces sexual contact (the desire to do it as well as what sex one desires to do it with i.e. homosexuality).


B. Density independent:  Those factors which operate regardless of population size.


1. Weather

2. Volcanic eruptions

3. Earthquakes

4. When populations of K-selected species are small (i.e. rare or endangered) they are good candidates for extinction.  WHY?


VII. Does man play by the same rules?


A. First million years


1. Population regulated by density-dependent & independent factors.

a) Food, disease, floods, drought, predators

b) Ample room for migration
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B. Last hundred years


1. Improved agriculture

a) We rely on only a few crops

2. Improved weapons

3. Cure disease

4. New sources of water

5. Improved transportation

6. Reduced competition


C. Results


1. Population is J-shaped curve

2. Population will double in 40 yrs

a) Rule of 70. (70/r)

3. By 2000 60% will live in tropical and subtropical regions

4. 10 countries control 85% of wealth & material goods

5. Carrying capacity of earth is lowering

a) Acid rain

b) Water and air pollution

c) Ozone hole

d) Tropical forest destruction

e) Global warming

f) Extinction of species at alarming rates
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