Environmental Science Chapter 7 Review Sheet
EddY

Natality- birthrate
Mortality- deathrate 
Sex ratio- male vs. female
Age distribution- number of individuals of each age group
Density- number of organisms per unit area; urban > countryside
Spatial distribution- the distribution of population in different areas
Asexual reproduction- reproduce asexually by dividing into two parts of budding off small portions of themselves that become independent individuals; bacteria, sponges
Females lay unfertilized eggs genetically identical
Growth rate- the rate at which population increases: birth rate – death rate
Survivorship curve shows the proportion of individuals to survive to each age.
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I. most individuals survive well past the midpoint

  well developed, long life, give parental care
II. survivorship decreases at a constant rate throughout the life span
III. most individuals die very young mostly because of competition

  not well developed, short life, no parental care
How can organisms with type III compensate for high mortality?
They produce a lot of eggs and offspring to compensate for the high mortality.
Polygamous species- 1 male mate with many females

Monogamous species- 1 male and 1 female pair up, mate, and raise their young
Game animal- male have higher mortality because of hunting; female exceeds males, most females are sterile; e.g. bees, ants, wasps
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	immigration, migration into an area

emigration, migration out to a new area
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	This is an expansive population; growth rate will increase after ten years.
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	This is a stable population with small growth rate.


Similarity between India and Sudan, they both have a lot of prereproductive population; India has a large reproductive population because it is richer.
Dispersal- the movement from densely populated locations to new areas

Biotic potential- the biological ability to produce offspring of species

Environmental resistance- the combination of factors that sets the carrying capacity for an area

Carrying capacity

· the number of species a habitat can support 

· the carrying capacity of a certain tract of land can vary from year to year

· it can also be changed be nature or human

Limiting factor- the particular condition or factor that limits the size of a population
I. the availability of raw materials

II. the availability of energy

III. the accumulation of waste productions and their means of disposal



bacteria are limited by wastes

IV. interactions among organisms
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	K-strategist
	r-strategist

	Population limited by carrying capacity
	Population NOT limited by carrying capacity

	Density-dependent
	Density-independent

	Long lives
	Short lives

	Produce few offspring and provide care
	Produce many offspring and no care

	[image: image6.png]3 600
7 500
H

£ 400
300
2200
H

3100

700

Stable equilbrum phase.

Exponenta

L

L

i} L
4 6 8 1012 14 1
Time (hours)

6 18 20





	[image: image7.png]70 [
60
50 -

40 Expenentl grown
30 -
20 -
10

o
2
H
H
2

™

T

L
0 123456 78 910
Generations





	Mammals
	Grasshoppers, moths, mice, oyster


Overshoot is to have occurred when a population’s consumption exceeds the carrying capacity of its environment. It will result in the degradation of the carrying capacity.
Fluctuation in population size in K-strategist
1. Floods, droughts, fires, extreme cold ( affect the carrying capacity
2. Epidemic disease or increased predation
3. Human activity changes normal environment ( endangered species
Human species lower death rate by reducing the environmental resistance, which includes eliminating competing animals, increasing food production, and controlling diseased organisms
Annual growth rate of the world population is 1.3%. The doubling time is 70/1.3% = 54 years. The population will double in 54 years.

Biological carrying capacity- how many people the Earth can support

Cultural carrying capacity- how many people the Earth can support with a reasonable standard of living

Cultural < biological

Social factors influence human population. The cause of the population problems has both biological and social components.
Malnutrition- 1 billion people suffer from a lack of adequate food
The rate at which the human population is increasing has been falling, but population is still increasing. Currently, the world population is 6.4 billion.
Age structure of the world population ( many reproductive and prereproductive individuals ( sharp increase in the future
Ultimate source of energy- sunlight
1. How is biotic potential related to the rate at which a population will grow?
Biotic potential is the biological ability of a population to produce offspring. It is directly dependent on the number of females of reproductive age.
2. List three characteristics populations might have.
· Natality- birthrate
· Mortality- death rate
· Sex ratio- male vs. female
· Growth rate

· Density
· Spatial distribution

3. Why do populations grow? What factors help to determine the rate of this growth?
Population has an inherent tendency to increase in size. The growth rate is affected by birthrate and death rate, immigration and emigration. Birth rate is affected by sex ratio and age distribution.
4. Under what conditions might a death phase occur? 
Death phase, or the large decline of a population, can be caused by starvation, diseases, predators, and toxins entering the ecosystem.
5. List four factors that could determine the carrying capacity of an animal species
· The availability of raw materials (nutrients like nitrogen, water, oxygen)
· The availability of energy (sunlight)
· The accumulation of waste productions and their means of disposal

· Interactions among organisms
6. How do the concepts of birthrate and population growth differ?
Birthrate is the number of individuals born in a certain period of time. It is only one out of the four components of population growth rate, which includes birth rate, death rate, immigration, and emigration. Population growth = birth rate + immigration – (death rate + emigration)
7. How does the population growth curve of humans compare with that of bacteria on petri dish?
Bacteria experience a lag phase, and then an exponential growth in population. However, as bacteria are limited by waste, they finally enter the death phase in which population decline dramatically. Human population growth has a long lag phase followed by sharply rising exponential growth phase that is still increasing.
8. How do r-strategists and K-strategists differ?
The population of K-strategists is limited by carrying capacity, whereas that of r-strategists is not. K-strategists have long lives and are larger, but r-strategists have short lives and are smaller. 
9. As the human population continues to increase, what might happen to other species?
As human population continues to increase and everyone thrives to survive, we will have to take other animals’ resources and habitat to satisfy our needs. We will displace the habitats and resources of other species, and some of them will become instinct as we overharvest them.
10. All successful organisms overproduce. What advantages does this provide for the species? What disadvantages may occur?
Type I organisms overproduce the most, because they need to compensate for the large mortality in the early stage of life. Overproduction is advantageous for them to preserve the population, ensure population density, dispersal, and colonization of a habitat. However, overproduction might lead to over utilization of resources. As a result of this, the carrying capacity might be degraded, thus supporting fewer organisms. Other species might also become extinct.
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