Honors Biology - Chapter 36 Study Guide

Population Ecology
1.
a.  The graphs below represent two different types of population growth.  On the line provided title each graph with the type of population growth it depicts.


b.  Label the horizontal and vertical axes  on both graphs.


c.  Label line 1 on Graph 2.

d.  What is happening to the population in graph 2 between points E and F?  ____________________________________________________________________________________________________________________________________


e.  Describe what is happening to the population in graph 1.  _________________


__________________________________________________________________


__________________________________________________________________
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2. 
Each of the statements below refers to exponential population growth or logistic growth.  In the blank next to each statement, place an E if the statement refers to exponential growth and an L if the statement refers to logistic growth.

_____ A.  A lack of food prevents a certain population from growing any further.

_____
B.  In the steady state, the average growth rate is zero.

_____ C.  The larger the population gets, the faster if grows.

_____ D.  One pair of elephants could produce 19 million offspring in less than 750 years.

_____ E.  A particular environment is limited to a certain number of rabbits that it can support. 

_____F.  All of the offspring of a given population survive and reproduce.

3.
Each of the statements below describes a. situation that affects population growth. Some of the statements describe density-dependent factors, whereas others describe density-independent factors. In the blank before each item, place a D if the statement describes a density-dependent factor and an I if the statement describes a density-independent factor. 

____1.  A severe frost wipes out 50 percent of the citrus crop in southern Florida

____2. Since snakes prey on frogs, an increase in the frog population causes an increase in the snake population. 

____3. Due to severe overcrowding in an Asian village, many children do not survive to reach adulthood. 

____4. The eruption of Mt. St. Helens destroys most of the wildlife in the immediate vicinity of the volcano. 

____5. Off the coast of Peru, many fish die due to a change in the winds and the movement of ocean currents. 

____6. Two animals attempt to occupy the same niche. The more aggressive animal survives, and the other does not. 

____7. Because rabbits in Australia have no natural enemies, their population increases exponentially. 

____8. Travelers who venture into a crowded African village become infected with a disease caused by parasites. 

____9. Fish on a coral reef stake out their territory and chase away any younger fish that try to live there. 

____ 10. Due to stress, large numbers of female mice miscarry their young and fail to reproduce. 

4.  Match each phrase on the right with a term on the left.  Answers may be used more than once.

A.  Life Table

____1.  Graph of % alive at the end of each age interval

B.  Surviorship            ____2.  Tabulation of deaths and chance of surviving

      curve                     ____3.  Most young die, but a few live to old age

C.  Type 1 

____4.  Originally used to set life insurance rates

      Survivorship         ____5.  Characteristic of oysters

D.  Type II

____6.  Death rate constant over life span

      Survivorship
____7.  Characteristic of lizards and squirrels

E.  Type III

____8.  Most offspring live a long life and die of old age

      Survivorship
____9.  Characteristic of humans and many other large mammals

5. [image: image2.jpg]Models devised by ecologists describe two kinds of population growth. Exponential
growth is described by this equation: G = rN. The rate of growth, G, depends on N, the
size of the population, multiplied by 7, the population’s intrinsic rate of increase. Intrinsic
rate of increase, 7, is calculated by subtracting the death rate from the birth rate.
Exponential growth is unregulated. The bigger the population, the faster it grows. This can-
not be sustained for long in real populations, but it is interesting as a theoretical possibility.
Populations of fast reproducers like bacteria and insects can grow at near-exponential rates
for short periods.

Let's calculate and graph the exponential growth of a population of aphids for
which r = 40% per week. Remember that G = #N. If there are 10 aphids to start with, the
number of aphids added by the end of the first week (G) is equal to 7N, or 0.4 x 10, which
equals 4. So the total population (N) after one week is 10 + 4 = 14.

1. Starting with the new total (N) of 14, how many aphids will be added (G) in the second week? _

(Round off fractions.)
2. What will the total population (N) be at the end of the second week? ____

3. Aphids added in the third week? Total after third week?

4. Aphids added in the fourth week? Total?

5. Total at end of the fifth week? sixthweek? __ seventh week? ___ eighth week? = _
ninth week? ____ tenth week?

6. Graph the size of the aphid population (N} versus time (in weeks) below.
Population size was 10 at time = 0, Label the axes of the graph.





7.  How would you describe the shape of the this graph?

8.  Could this kind of growth continue indefinitely?  Why or why not?

[image: image3.jpg]Real environments will not support exponential growth. Populations are limited by space,
food supply, or other factors that slow growth. The population ray level off at a density
the environment can maintain—carrying capacity. This so-called logistic growth is de-
scribed by the equation G = rN(K -~ N)/K, where K represents carrying capacity.

The following data chart the growth of a population of deer on a smail protected
island off the coast of British Columbia, recorded over a 50-year period:

1945 92 1975 814
1950 151 1980% & WS
1955 295 1985 688
1960 603 1990 740
1965 861 1995 729
1970 920 2000 738

x.

é!‘aPh the growth of the deer population below. Label the axes. How would you describe fhe F\'ﬁ; eral!
7 Pe Of the graph?





9.  What happened to the population during the 1970's?

11.  What may have caused the population density to level off?

12.  What is your estimate of the carrying capacity of the island for deer?

13.  What is the biological term for this kind of population growth?

6.
Natural selection shapes different life history traits under different environmental 
conditions.  Compare these contrasting life histories by completing this chart.
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7.  A fisheries biologist is interested in determining the population density of small mouth bass in a lake.  Using a net, she captures and tags 100 bass.  A week later, she again catches 100 bass, and out of these fish, 5 are tagged.  How many smallmouth bass are there in the lake?  (show your calculation)

8.  Tim said, "It says there that Japan has a much greater population than the United States."  Carl replied, "That can't be right.  There are a lot of people in Japan, but surely the population of the US is much larger."  What would you say to clear this up for them?

9.  Biologists figure that the carrying capacity of a particular river is 100, 000 salmon.  They want to manage the catch of salmon so that the salmon population is at a size where replacement of the fish that are caught will happen at the fastest rate.  Would you recommend that they catch fish until the population stands at 80,000, or 50,000, or 10,000?  Explain why.  (hint:  They are assuming logistic growth)

10.  The temperature seldom dips below freezing along the Pacific coast, so robins can stay there all winter long.  But during rare spells of subfreezing weather, the birds have a hard time finding food and shelter.  Birds that find a warm place sheltered by evergreen branches have the best chance of making it through a cold snap, but there are only a limited number of such places.  After a week of cold, only a fraction of the robin population may remain.  Explain how both density-dependent and independent factors affect the robin population in this case.

