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Section 12.4: Factors that Affect Population Growth 
Research This: Don’t Jump! Lemming Mythbuster, page 612 
A. Myth. The movie was not an accurate portrayal of lemming behaviour. Cyclical population 
explosions encourage lemmings to migrate to less densely populated areas and any deaths that 
occur in that migration are accidental when they venture into unfamiliar territory or are 
overcrowded. 
B. Answers will vary. Sample Answer: It is widely believed that hot water will freeze more 
quickly than cold water will. Scientific inquiry helps people distinguish between fact and fiction, 
by helping them understand the scientific principles and processes that are involved in scientific 
phenomena. Then, when people are confronted with something posing as science, they have tools 
that they can use to evaluate it.  
C. Answers may vary. Sample answer: It is important for scientific documentaries to be different 
from Hollywood movies when dealing with science and nature because scientific documentaries 
inform, whereas movies are for entertainment. However, it can be argued that movies with a 
scientific basis could encourage a desire to learn more about real science, and that scientific 
documentaries that are visually interesting will help people to remember what they have learned. 
 
Section 12.4 Questions, page 615 
1. (a) A drought decreasing the water level of a lake is density-independent. Natural events affect 
the population regardless of population density. 
(b) An increase in the snowshoe hare population causing an increase in the lynx population is 
density-dependent. At very high hare densities or at very low lynx densities, an increase in the 
hare population would not affect the population of lynxes. 
(c) A forest fire destroying a large amount of habitat in a provincial park is density-independent. 
Natural disasters affect populations regardless of population density. 
(d) The introduction of a new species of fish in a lake causing some species to not survive is 
density-dependent. The introduction of an invasive alien species would have a different effect on 
low-density native populations than it would on high-density native populations. 
(e) The use of pesticides is density-independent. Human activities such as this affect all 
population densities by affecting food webs. 
(f) Increased water temperature is density-independent. Water temperatures affect all population 
densities. 
2. Answers will vary. Sample answer: An explanation for the population growth rate being 
slower than the population growth rate of the previous generation is the Allee effect, that is, that 
there are not enough individuals present in the population and in close enough proximity for 
successful reproduction.  
3. (a) White-nose syndrome is a disease affecting hibernating bats. Named for the white fungus 
that appears on the muzzle and other body parts of hibernating bats, it is caused by a newly 
discovered fungus, Geomyces destructans. 
(b) Bats with white-nose syndrome exhibit uncharacteristic behaviour during cold winter 
months, including flying outside during the day and clustering near the entrances of the 
hibernacula. 
(c) The big brown bat, little brown bat, Indiana bat, eastern small foot bat, and the tricoloured bat 
have all been infected and evidence of possible infection has been found in other species as well. 
(d) White nose syndrome has been confirmed in at least 16 states and four Canadian provinces 
(Nova Scotia, New Brunswick, Ontario, and Québec). 
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(e) Governments are conducting research to help them develop policies to try to stop the spread 
of the fungus. For example, the Ontario Ministry of Natural Resources is working with the 
Canadian Cooperative Wildlife Health Centre to monitor bat populations and with international 
partners to learn more about the fungus. They advise the public to stay out of known hibernation 
sites to avoid disturbing the bats, and to advise them if bats are seen flying during the daytime. 
(f) Answers may vary. Sample answer: We need to protect bats because most North American 
bat species feed on night-flying insect pests that affect forests, agriculture, and human health. 
Globally, bats provide countless millions of dollars of ecosystem services including insect/pest 
management, pollination, seed dispersal, and growing ecotourism appeal. Bats exist in every 
biome on earth except in the extreme Arctic and Antarctic regions and are vital to maintaining 
balance in ecosystems. 
4. The birth and death rates of a white-tailed deer population in the Carolinian forest of southern 
Ontario might be a density-dependent factor because large populations would have limited 
resources. This could lead to starvation and/or limited reproductive capacity for the females. 
Also, overcrowding could lead to more rapid disease transmission.  
5. Both density-dependent and density-independent factors limit or regulate populations. 
Density-dependent factors, for example, competition, crowding, predation, and parasitism, have 
a greater impact as populations increase or decrease. Density-independent factors, for example, 
natural disasters, climate change, disease, and many human activities, influence populations 
regardless of their population density, 
6. (a) The five basic trapping mechanisms are: pitfall traps (e.g., pitcher plants)—a simple rolled 
leaf whose margins have sealed together full of digestive juices; flypaper traps (e.g., 
butterworts)—a surface coated with sticky mucilage, or glue; snap traps (e.g., venus flytraps)—
leaves whose terminal section is divided into two lobes, hinged along the midrib and that close 
when an insect enters; bladder traps (e.g., bladderworts)—small bladders that create partial 
vacuums that are triggered and released, sucking the prey into the chamber; and lobster pot traps 
(e.g., corkscrew plants)—chambers that are easy to enter, and whose exit is either difficult to 
find or obstructed by inward-pointing bristles. 
(b) To be a carnivorous plant, a plant must attract, kill, and digest prey and it must benefit from 
absorbing the products of the digestion. A protocarnivorous plant traps and kills insects or other 
animals but lacks the ability to either directly digest or absorb nutrients. 
(c) Answers will vary.  


