Biology 30 Module 8
 Module Assessment


Module 8 Assessment

Part A

Use the following information to answer the first seven questions.

	The Old Order Pennsylvania Amish are the descendants of a small group of Swiss settlers who fled to North America in the 1700s to escape modern ways. They settled in Pennsylvania beginning in 1740 and to this day maintain the same simple farming lifestyle as when they arrived, doing without modern conveniences and technology. The Amish generally marry within their own colony and keep largely to themselves. One of the founders of the Old Order Amish was afflicted with Ellis-van Creveld Syndrome—an autosomal recessive condition that results in polydactyly, which is typified by the presence of extra fingers or toes. The Amish population grew from the original 200 members who migrated from Switzerland, to 8000 by 1964, when population geneticists discovered the frequency of the EVC allele in the Amish population to be 0.07 as compared to 0.001 in the general population, both in America and Switzerland. 


1. To determine population growth in the Old Order Amish from year to year, biologists would use which equation? 

A. (natality + emigration) – (mortality + immigration)

B. (mortality – natality) + (immigration – emigration)

C. (natality + immigration) – (mortality + emigration)

D. (natality + mortality) – (emigration + immigration)

2. From 1740 to 1964, the growth rate in the Amish population was

A. 70/y

B. 7800

C. 35/y

D. 8200

3. Per Capita growth rate for the same period was 

A. 35

B. 7800

C. 39

D. 8200

Numerical Response

4. The proportion of the Amish population predicted to be carriers of the EVC allele in 1964 was: __ __ __ __

5. The proportion of Old Amish that do not have the EVC allele in their genotype in 1964 was: __ __ __ __
6. Can we say that evolution has been occurring in the Amish population since they immigrated to North America? 

A. yes, because the frequency of the EVC allele has increased
B. yes, because the population is very small 

C. no, because we are not given information regarding the frequency of the EVC allele in the original Amish colonizers
D. no, because even though inbreeding increased the frequency of the EVC allele, natural selection decreased the frequency of the allele
7. The most likely cause of the difference in the frequency of the EVC allele in the Amish population versus the original Swiss population from which the Amish emigrated is 

A. gene flow to migration

B. genetic drift due to the founder effect

C. natural selection

D. change in the mutation rate from the normal allele to the EVC allele

Answer the next six questions using the information below.

	Coyotes are common across Alberta and most Canadian provinces. Larger than a dog, but smaller than a wolf, coyotes live in small closely-related packs, usually hunting at night in pairs. They eat mostly small mammals such as hares, rabbits, mice, voles, and squirrels, though packs are capable of bringing down elk or moose hundreds of kilograms in weight. Where livestock is unprotected or normal food sources depleted, coyotes will attack livestock such as sheep, chickens, and calves, which can be a significant economic drain. Farmers and ranchers are allowed to shoot coyotes that present a risk to their livestock. Coyotes breed once a year between January and March and produce six pups on average. Coyote pairs have been known to remain monogamous for years and both parents help in care and feeding. Male pups leave the pack within a year and attempt to join another. Female pups stay with the pack. Coyotes will dig their own burrows or use the abandoned burrows of rodents. Coyote territories can be several kilometres in diameter and they will attempt to defend their territory from fox, badgers, bear, bobcats, and lynx. Both the lynx and coyote have a population cycle of about ten years that follows that of the snowshoe hare. Urban development has actually favoured coyote populations—with urban coyotes showing better survival than their rural counterparts due to easily accessible food sources such as rodents and pets. Coyotes have adapted equally well to parks, river valleys, and industrial areas. Higher densities in cities have resulted in higher predation of pets, and more attacks on humans, as coyotes increasingly lose their fear of people. 


8. During one season of coyote population counts, a pack of 15 coyotes were radio-collared and tracked. During the following year, five adults died, three pups were born, and one male left the pack. ΔN for the year was 

A. -5

B. +12

C. -3

D. +8

9. The reproductive strategy of coyotes is most likely 

A. r-selected because coyotes only reproduce once a year

B. r-selected because of late sexual maturity

C. K-selected because parents nurture their young

D. K-selected because it is a predator

10. Density-independent factors that limit coyote population size include 

A. numbers of snowshoe hares

B. severity of winters

C. lack of suitable territory

D. presence of disease

11. The relationship between foxes and coyotes is one of 

A. predator-prey

B. intraspecific competition

C. interspecific competition

D. mutualism

12. A graph showing snowshoe hare and coyote population numbers would show all of the following except 

A. higher coyote populations than hare populations

B. an interval between the peak of the hare cycle and the peak of the coyote cycle

C. population peaks approximately ten years apart

D. higher hare populations than coyote populations

13. The relationship between coyotes and the rodents whose abandoned burrows are taken over by coyotes is: 

A. mutualism

B. commensalism

C. competition

D. parasitism

14. The mechanism responsible for the evolution of antibiotic resistant bacteria is: 

A. genetic drift

B. change in mutation rate

C. gene flow

D. natural selection

15. The population most likely to be in Hardy-Weinberg Equilibrium is: 

A. cloned monoculture plants

B. agricultural livestock

C. deer in a game reserve

D. moose in the wild

Use the following to answer the next two questions.

	An abandoned farm was left to grow over. The dry earth was soon covered in grasses then thistles, followed by small bushes like raspberry and rose, then larger bushes such as chokecherry and saskatoon berry. After a few years, Aspen poplars appeared. No further replacement occurred, and the area remained an Aspen forest. 


16. The scenario above is an example of a 

A. natural selection 

B. primary succession

C. secondary succession

D. artificial selection

17. The pioneer species is 

A. grasses

B. Aspen poplar

C. the original crop that covered the land

D. the species that is the last to invade the area

18. A presence of a carrying capacity is typical of populations 

A. that reproduce exponentially

B. that display an S curve

C. that are controlled by density-independent factors

D. that display a J curve

19. All of the following are characteristic of populations illustrating a J curve EXCEPT:

A. boom and bust cycles 

B. reproduction at biotic potential

C. environmental resistance 

D. doubling each generation

20. K is defined as 

A. the number of prey a predator needs to survive

B. the total number of offspring a female can produce in a lifetime

C. the number of individuals a habitat can support in the long term

D. the number of individuals within a population when it crashes

21. As a population’s density increases

A. death rate decreases

B. intraspecific competition increases

C. interspecific competition is reduced

D. rates of advantageous mutations increase

22. The most important difference between humans and other animals in terms of population growth is

A. humans can modify their environment if resources are depleted

B. humans have a much lower birth rate

C. humans are capable of planning family size

D. humans demonstrate the capacity to live within the resources that their habitats provide

23. Population change that decreases variation in a gene pool 

A. results in a population more suited to its environment

B. allows a greater diversity of organisms to survive

C. decreases the chances of survival during environmental change

D. results in a larger population size

24. An example of clumped distribution is: 

A. fruit trees in an orchard

B. strawberries that send out runners from the parent plant to establish new plants

C. territorial bears

D. adult mosquitoes

25. A key to identifying a new species as K-selected species is that 

A. K-selected species demonstrate a J growth curve

B. K-selected species will eventually stabilize at a sustainable carrying capacity

C. K-selected species will continue to reproduce at their biotic potential

D. K-selected species will show population crashes associated with density-independent factors

26. Wildlife reserves or conservation game parks can cause microevolution by: 

A. increasing gene flow

B. increasing variation in the population

C. causing genetic drift through inbreeding

D. increasing the numbers of organisms that are naturally selected

Part B

It has become imminently clear that human activities have contributed to population change on this planet—the result of climate change, pollution, and the destruction of natural ecosystems and habitat. Many results of human activity are intentional—furthering the human agenda at the expense of other species with whom humans share the planet. However many results have been unintentional—the product of carelessness, lack of knowledge regarding ecosystems, or lack of consideration of long-term consequences. 

Given that human activities have led to habitat destruction, reduced biodiversity, and extinction 

· provide at least three examples of environmental changes that are the result of human activity (5 marks)

· provide at least three examples of how human activity has caused intended changes in natural populations (3 marks)

· provide at least three examples of unintended changes in natural populations (3 marks)

· provide at least three examples of how humans have taken steps to reverse damage done to natural populations (3 marks)
