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Part A—Reindeer Population Discussion

Procedure 1. Probably not. Saint Paul Island is more
than 200 milas trom the mainand. Reindeer are
strong swimmers, but the distance is too greal
for emigeation or immigration to have a major
eflect

2. Population growth is exponential
Exponential growth is characterized by doubling,
A few doublings lead quickly lo enarmous
numbers. With a larger population base to starl
wilh in 1930, the growih between 1830 and
1938 would be great

3, Overgrazing, death of plants, destruction
Figure 2.7 of other animal habitals, and accumulation of

wasles,
ITTT 4. Overgrazing resulted in death of plants
- and insutiicient food to support the poputation.

= Weakened by a lack of food, the reindeer were
= prey fo disease and the reproductive rate could
=] deciing draslically.
- 5. | would probably die oul because it is tog
small to recover
= 6. (a) 1912 (b) 1 year
-] 1915 3 years
— 1920 5 years
= 1830 10 years
1854 4 years
= 18937 3 years
=1 {c) 1 became longer untd 1930 and then
7 became shorter and shorler
= 7. The population crested alter 1838
4 8. (a) Matural controls take eflect and can,
— / — as in this example, have a drastic effeci—Iofal

In 1911, 25 reindeer—4 males and 21 females—were infroduced onto
Saint Paul Island, one of the Pribilof Islands in the Bering Sea near Alaska.
Saint Paul Island is approximately 106 square kilometers in size (41 square
miles), and is more than 200 miles from the mainland. On Saint Paul Island
there were no predators of the reindeer, and no hunting of the reindeer
was allowed. The graph below indicales what happened 1o the reindeer
population on the island between 1911 and 1950. Use the graph lo answer
the following questions.
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e S Lt e 1940 950 population by maintaming the carrying capacity
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1. {a) What was the size of the population at the beginning of the study? (,J\'-Jk— "LO 1 o T\\ t

(b) In 18207

(&) What was the difference in the number of reindeer between 1911 'T"@ (}'5" P m &g ?
and 19207 3 F'i ‘
(d) What was the average annual increase in the number of reindeer e Qi 1y N

each year between 1911 and 19207
2. (a) What was the difference in population size between the years 1920
and 18307
(b) What was the average annual increase in the number of reindeer
in each of the years between 1920 and 19307
- What was the average annual increase in the number of reindeer in
each of the years between 1930 and 19387
- During which of the three periods—1911-1820, 1920-1930, or
1830-1938—was the increase in the papulation of reindeer greatest?
- (8) What was the greatest number of reindeer found on Saint Paul
Island between 1910 and 18507

(b) In what year did this occur?
- In 1950, only 8 reindeer were sl alive. What is the average annual

decrease in the number of reindeer in each of the years between 1938
and 19507
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Part B
Procedure

1 Students may need guidance in sefecting
scales for their graphs. You may wish to
prepare a sample for them to copy. Increments
of 200 years work well on the horizontal axis
A0 1lo AD 2000), and increments of 1000
million on the vertical axis (0 to 6000 million)

2. (a) 1660 years

(b) Decreasing

[c) It is growing exponentiaily

3. About 5800 miflion
(4850 — 4450) > 100 -

4450 X 5
40,000
22,250
70
= = 349 vears
18 ¥

1987 + 39 years = 2026

4

= 1.8(%)

Discussion

1. Both show exponential growth curves.

2 Food, crop land, grazing land, forests,
water, and air

3 (a) Earth is a limiled or finite environmeni
Itis an island in space

{b) Yes, it has finite resources

4, Starvation, disease, and war

5. (a) Birth control, abortion, infanticide, and
restriction on number of children parents may
hawve.

(B} Student opinion

6. South America, Central Amenca, Africa,
Inctia, high birthrate, poor economy, and
insufficient food. Canada, United States, severa
impact on resources

7. Morthern Europe, low birthrate, and
overall education.

8. Immigration

9. Water, living space, food supply, quality of
life, justice

Section One The World of Life: The Biosphere

Discussion

1. Could emigration or immigration have played a major role in deter-
mining the size of the reindeer population? Explain your answer.

2. What might account for the fremendous increase in the population of
reindeer between 1930 and 1938 as compared to the rate of growth
during the first years the reindeer were on the island?

3. What effect might 2000 reindeer have had on the island and its veg-
etation?

4. Consider all the factors an organism requires to live. What might have
happened on the island to cause the change in population size from
1938 to 19507

5. In 1950, 8 reindeer were still alive. If some of those were males and
some females, what do you predict would happen to the population
of reindeer in the next few years?

6. (a) Beginning in 1911, in which years did the population double?
{b) How many years did it take each of those doublings to occur?

{c) What happened to the doubling time between 1911 and 19387

7. What evidence is there that the carrying capacity for reindeer on this
island was exceeded?

8. (a) What does this study tell you about unchecked population growth?

{b) What difference might hunting or predators have made?

FPart B—Human Population
Procedure

1. On a sheet of graph paper, plot the growth of the human population
using the data below.

Table 2.1 Human population growth between a.0. 1000 and 1985

Date Human Date Human
AD. Population AD. Population
(Millions) {(Millions)
1 250 1920 1800
1000 280 1930 2070
1200 384 1940 2300
1500 427 1950 2500
1650 470 (Black Death) 1960 3000
1750 694 1975 4080
1850 1100 1980 4450
1900 1600 1985 4850

2. Use your graph to determine the doubling times for the human pop-
ulation between ap. 1 and 1985,
fa) How much time elapsed before the human population of Ap. 1
doubled? ’
{ (b) Isthe amount of time needed for the human population to double
increasing or decreasing?
{c) What does that indicate about how fast the human population is
growing?
3. Extend your graph to the year 2000. What do you estimate the human
population will be in that year?
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4. Using the equations below, estimate the doubling time for the current
population based on the rate of growth from 1980 to 1985, In what
year will the present population double?

Rate of growth (in percent) =
(population in 1985 — population in 1980} X 100
population in 1980 X number of years

70
rate of growth

Doubling time =

Discussion

1. What similarities do you see between the graph of the reindeer pop-
ulation and the graph of the human population you just constructed?
2. What are the 3 or 4 most important factors required to sustain a pop-
ulation?
3. (a) In what ways is the earth as a whole similar to an island such as
Saint Paul Island?
{b) Does the earth have a carrying capacity? Explain your answer.
4. What might happen to the population of humans on the earth if the
present growth rate continues?
5. (a) What methods could be used to reduce the rate of growth of the
human population?
(b} In your opinion, which of those methods would be most accept-
able?
6. Cite a place in the world where population growth is a problem today.
How is it a problem?
7. Cite a place in the world where population growth is nof a problem
today. Why is it not a problem?
8. What problems in your country are related to the size of the human
population?
8. What are the most important 3 or 4 factors to think about with regard
o the world population?

2.3 The Human Population Uses Huge
Amounts of Resources

All the humans on the earth make up one large population. This pop-
ulation is especially important because it can affect all the plants and
animals on the earth. There are many reasons for this impact, but two
are particularly significant. First, because our population is large, we use
huge amounts of the world’s resources—such as food, clean water, fuels,
and building materials. After we use these resources, we return many to
the earth as waste materials that cannot be used again in that form.
Second, the number of people on earth is increasing at a tremendous
and alarming rate. That means that though we use up many resources
now, we will use even more in the future. Is there a limit to the size of
the human nopulation?
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The earth's carmying capacity is finite. The
queshon that seems unanswered is what will
hmit the size of the human population, Will
mortabity through starvation, disease, and war
rise to equal present-day natality? Or will natakity
be iowered to match the low death rates of
foday?



