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Population Review 
III. Population (10-15%)   

Population Ecology:  sub-field of ecology that deals with species populations & how populations interact with the environment.   

 Helps to predict how populations will grow & change. 

 Thomas Malthus: law of population growth states that “a population will grow (or decline) exponentially as long as the 
environment experienced by all individuals in the population remain constant.”   

 Includes concepts of population growth [(births+immigration) – (deaths + emigration)]; intraspecific & interspecific 
competition; r & k- selection; etc.  

 
Carrying Capacity (K):  The maximum number of organisms an environment can support based 
on the resources available (including water, food, nutrients, predators/prey, etc).   

 As the curve goes up, it’s called a “J-Curve” 

 As it oscillates around the carrying capacity, it’s called a “S-Curve” 
 
Density-Dependent & Density-Independent Variables:  How a population will change because of 
stresses from biotic & abiotic sources.   

 Density-Dependent factors include those variables that will alter a population BECAUSE of how many organisms are 
present.   Examples include disease, food availability, competition for resources, predation, available space, pollution 
(which is typically caused by # of people), etc. 

 Density-Independent factors include those variables that have nothing to do with the number of organisms in an area.  
Examples:  natural disasters – earthquakes, weather events, volcanoes, fire, etc. 

 
Age-Sex Histograms:  Bar graphs that break up a population by sex (M or F) and age (broken up into 5-year increments).   Useful in 
predicting / comparing: 

 Populations from region to region 

 Projected size of a country’s population 

 Seeing patterns in population / helps show how technology or societal events affected a population 
 
 
 
 

 

 
 

 
 
              
                        Pre-Industrial                               Transitional                                        Industrial                    Post-Industrial                                           
To construct pyramids: 

 Can be done either by actual population (in millions) or by percentages.  The most common (that we use) is percentages. 

 Take the population of a country for a 5-year-increment (ex: 0-4) for either males or females.   

 Divide that number by the TOTAL POPULATION for the entire country & multiply it by 100 (to get a %) 

 Make side-ways bar graphs.   

 Set-up of the graph: males are always on the left.  Population increments begin with 0-4, then 5-14, 15-19, etc. 
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Things to look for when reading graphs: 
1. The broader the base, the less developed the country (large population in lower age groups indicates poor healthcare, a 

greater need for children in workforce, the greater likelihood for infant mortality) (Stage 1) 
2. The broader the top, the more advanced medical technology. (stages 3 & 4) 
3. A bulge indicates a societal change that affected population (post-World War II’s baby boom, China’s one-child-only policy) 
4. An inverted pyramid indicates a country whose population has reached “zero population growth”, where the population 

growth has slowed down, which will result in the population getting smaller.  (stage 4) 
5. When there is a high birth rate & a high death rate, it indicates a country is in “transition” from being a less developed 

nation to a more developed nation. (Stage 2) 
6. 0-14 age range represents “pre-reproductive”.   
7. 15-44 age range represents “reproductive”. 
8. 45+ represents “Post-reproductive”. 

 
Calculations 

1. Determining birth & death rates:  how many births/deaths have occurred in a year per 1000 people.  (ratio proportion) 
                       Births                     =   Birth rate 
                   Total Population              1,000 

2. Annual Growth Rate:  how fast a population is growing 
  ___Birth rate – Death Rate___  x 100        OR      ___Birth rate – Death Rate___      
                      1,000                                          10 

  *A negative growth rate indicates a country’s population is decreasing in how fast it’s growing. 
3. Doubling Time:  amount of time it will take for a population to double at current growth rate 

                 ______70___________                          **Note:  DO NOT change the % to a decimal 
                   Annual Growth Rate 

 
Reproductive Strategies:  Organisms have different reproductive strategies based on life span and “way of life” for the organism. 
The characteristics help to ensure survival.  Fit into two broad categories: 
 

R-Strategists K-Strategists 

 Small organisms (body size) 

 Large populations 

 Do not take care of their young 

 Short life span 

 Have many offspring 

 Tend to be sensitive to environmental 
changes. 

 Reproduce at an early age 

 Quick to evolve into new species 

 Examples: roaches, flies,  spiders, fish, etc 

 Large organisms 

 Smaller populations 

 Take care of their young 

 Long life span 

 Few offspring 

 Can adapt to environmental changes 

 Reproduction occurs later in life 

 Takes millions of years to evolve 

 Examples: mammals, large trees, etc. 

 
Survivorship Curves:  Divided into 3 types based on how long an organism is expected to live. 

 Type I:  live a long life, die when old.  (k-strategists) 

 Type II:  die at various ages – some live long lives, some don’t (humans in LDC’s) 

 Type III:  IF organisms live past infancy, they will live a long life (r-strategists) 
 
Problems that result from overpopulation:  why is population dynamics important? 
Human-Caused problems: 

 Air pollution – causes plants to die, increases pH of waterways, increased cases of 
respiratory illness, death, etc. 

 Water Pollution – runoff from agriculture (eutrophication); mining (tailings); 
construction sites (sedimentation, deposition causes rivers to clog and form in new 
places, flooding, turbidity); industry (toxins in seeping into groundwater causing 
cancer / reproductive disorders, coal-ash basin spills release Hg, Pb, Cd, As, etc); thermal pollution (from nuclear plants – 
can kill fish if temperature gets too high) 

 Soil pollution / nutrient removal – bad agricultural practices remove nutrients 

 Noise pollution – cars, windmills, emergency vehicles, people yelling, etc. 
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 Biotic pollution – organisms being moved from their original home to a new environment where they don’t belong (alien / 
invasive / non-native species) 

 World Hunger – not enough food for all people 

 Habitat Destruction – need more space for people.  Habitat Fragmentation – animals can’t get from one area to another 
because of infrastructure in the way.  Disrupts breeding & leads to starvation.  Tropical rainforest removal = less O2. 

 Increased endangerment of species – we encroach on their space, remove habitat, disrupt breeding, poach, etc 

 Loss of natural resources – “throw-away society”.   

 Less fresh water available as more people have to share what we have.    

 Societal problems:  crime, social dysfunction, slums, shantytowns, overcrowding (schools, hospitals, etc) etc. 

 Increased need & use of toxic pesticides 
Non-Human related: 

 As the number of predators increases, the number of prey decreases, resulting in less food = predators pop decreases, 
allowing prey pop to increase. 

 Less food available for other organisms = intraspecific & interspecific competition. 

 Humans intervene if a population gets too large by having hunting seasons. 
 
Population Growth & Distribution (Historical): 

 Historical Population sizes:  (year vs. population (in millions))   
 1750 1800 1850 1900 1950 1999 2010 2050 2100 

World 791 978 1262 1650 2521 6000 6950 9460 9460 

 Population momentum – even if a country’s growth rate decreases, the population will still continue to grow for many years 
until there are more deaths than births.  In the US, the  

 #1 reason the world’s population is growing – lower death rate (not because of more births). We keep our people alive 
longer.  

 
Births: 

1.  Total Fertility Rate (TFR):  the number of children a woman is expected to have during her lifetime (US = 2.1;  Niger = 
7.45;  China = 0.84; World = 2.65).  High TFR usually associated with poor health care, poor contraception, LDC’s. TFR 
decreases the as a country becomes more developed. 

2. Replacement Level Fertility – the number of children a woman would have to have in order to replace herself & her 
partner = 2.1 in MDC’s & 2.5 – 3.3 in LDC’s (because of high infant mortality rate) 

Other facts: 

 China has the largest population (1.3 billion), followed by India (1.2 billion) & the US (311 million) 

 Life expectancy has increased due to better healthcare, but has decreased recently in the US b/c of obesity.  

 Elevated status for women = fewer kids (more educated women have fewer kids) 

 Strategies for reducing population size:  family planning  
o Contraception (many different types – sterilization is most effective after abstinence) 
o Incentives:  some countries give away ceremonial clothing for sterilization; tax benefits 
o Societal pressures change – no longer considered “bad” to not have kids. 
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China’s family planning policy:  It officially restricts the number of children married urban couples can have to one, although it allows 
exemptions for several cases, including rural couples, ethnic minorities, and parents without any siblings themselves (covers 35.9% 
of the population).  Controversial because of the methods people use to only have one child – including unbalanced gender. 
 
 
Determining Crude Birth Rate & Crude Death Rate 
 
In 2009, it was estimated that Brazil had 3,663,000 children born and 1,262,000 people who died.  The total population for the 
country was 198,739,000 people.  Calculate the crude birth rate, crude death rate, annual growth rate, and estimated doubling time 
(not taking into consideration immigration & emigration) for this country. 
 
 
 
 
 
 
 
If the population for Brazil was 163,544,000 in 1995, what was the percent increase in population from 1995 to 2009? 
 
 
 
 
 
Brazil’s Population Pyramid 

Fill in the chart on the bottom left using the information below.  Construct an age-sex histogram for Brazil. 

Age 
Both Sexes 
Population Male Population Female Population 

Total 198739269 98271218 100468051 

0-4 17974073 9169230 8804843 

5-9 17873951 9108734 8765217 

 

Age 
Group 

% Male % Female  
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75+ 
70-74 

              

0-4                  

5-9    65-69 
60-64 

              

10-14                  

15-19 4.2 4.0  55-59 
50-54 

              

20-24 4.4 4.3                

25-29 4.4 4.4  45-49 
40-44 

              

30-34 4.1 4.1                

35-39 3.7 3.8  35-39 
30-34 

              

40-44 3.5 3.5                

45-49 3.0 3.1  25-29 
20-24 

              

50-54 2.4 2.6                

55-59 1.9 2.1  15-19 
10-14 

              

60-64 1.5 1.7                

65-69 1.1 1.3  5-9 
0-4 

              

70-74 0.8 1.0                

75+ 0.9 1.4  
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