Population Growth

How is population growth naturally regulated?

Why?

The current world population is estimated to be over 7 billion. At present the number of births annually
exceeds the number of deaths, which means that the population is increasing, and is estimated to reach

9 billion by 2040. In 1750 the world population was estimated at less than 800 million. How are growing
populations such as ours controlled and supported, and can they continue to grow indefinitely?

Model 1 — Population Growth

1. Refer to Model 1.
a. What is the term used for populations moving into an area?
[ALG TR
b. What is thf term used fc:r populations leaving an area?
Ewigpadnon
. Name two factors that cause gn increase in the population_‘size.
Hrins and  Immigadh )

d. Name two factors that cause a decrease in population size.

Deakns an Evflf)mw\

Population Growth 1

%% 2. Using Model 1 and the letters B, D, E, and I, write mathematical expressions to show the types

of population described below. Note: The use of > and < may be needed.
. A stable population (total number of organisms is not changing).
by L=0¢ &
b. A declining population (total number of organisms is decreasing).
T < D +E

¢. A growing population (total number of organisms is increasing).

® BI>D+E

Model 2 - Survivorship Curves
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3. Refer to Model 2.

a. What does the x-axis on the graph in Model 2 represent?

nOwber of surwors (g scale))

. Which type of organism shows a steady decline in its populacion ar all life stages?

™Il

¢. Which type of organism loses most of the individuals in its population at an early life stage?
- by
\ \,kp.(b 1)
d. What survivor type are humans?
) 2
\ \/\ ?’(/j:
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13. Propose some reasons why population growth is so rapid immediately after the lag phase in both Extension Questions

diagrams of Model 3?
‘ Read This!
i ] \ . ; k Invasive species are species that are introduced into an environment but are not naturally found in that
‘ M (A.l \’\d \) Q(S M O\V\Q % Omm en OO ' h environment. One example of an invasive species is the American gray squirrel, introduced into Britain
U ¢ at the end of the 18th century. Until 1876 the only native squirrel in Britain was the European red squir-
\) ((,QA w { Q ? Q a m vv‘mm rel, which was found in deciduous and coniferous forests. By 1940 the gray squirrel had displaced the red
squirrel across most of the British Isles, and by 1984 the red squirrel was only found in isolated coniferous

woodland areas. After its initial introduction, the gray squirrel population increased rapidly; however, in
recent years population sizes within specific environments have become stable.

14. Exponential growth (diagram A) refers to the phenomena of populations that double in size
every generation. If you start with a single bacterium capable of dividing every 20 minutes, how
many bacteria would you have after just four hours?

17. Explain why the newly-introduced gray squirrel initially showed rapid population growth and
why the native red squirrel showed a population decline. Use ecological terms from the previous
models in your answer.

The New co &\,U\Y rel ?D?OWM)
had il ONlimia|  resovied in
15. In most natural populations rapid exponential growth is unsustainable. As populations increase, W\, V\W\IYY\WWI As |‘\/
environmental resistance causes the growth rate to slow down, until carrying capacity is reached. a L 5
With your group, brainstorm several factors that could be considered as environmental resistance. /b m })(l ’ (D{V\I
ino oy . ‘ ( X 1 )
imivd  food waste poldop, gredafin 56 oo mied v ot o
18. %hy &s d (eAp/opulation size of the gray s:%rrel become stable in recent years?
C ¢ .
| W Sze shy 4
16. Diagram B shows that the population size fluctuates around the carrying capacity. Consider- /W\Q' WVV = h\ 'ze
ing what you know about interactions in the environment, discuss with your group some of the ) ~ "
factors that could cause these Auctuations. In your answer you should relate these factors to the W DS, \V\MM wm /n\l/
information from Model 1. )
redahon |, births dunfy - Reproddchr— NNV dwx Stom, disas
Wm/ onvt ( preds ™) guvasinsm, disase,

® vy harsn winker of disenie INTRgRUaC conperin)
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