The Human Role in Dog Evolution

Biological Concept: Human role in the domestication of the dog, evolution of dog breeds, hybrids, species and speciation, phylogenetic relationship between dogs and wolves, biogeography
Educational Concept: Students will explore the relationship of cause and effect through change with in the evolution of the modern dog.
Benchmark 3 (grade 8):

Heredity
· Describe how the traits of an organism are passed from generation to generation

Diversity/Interdependence

· Identify and describe the factors that influence or change the balance of populations in their environments
· Describe and explain the theory of natural selection as a mechanism for evolution

 Extensions:

· Science/Evolution and morphological analysis to compare the same features of different species

· Science/Genetics and Evolution

· Mathematics/graph and calculate the time span and occurrence of change with in the animal population for the last 50 to 100 years 

· Computer technology

· History

· Conservation biology - issues with the exotic pet trade being detrimental to the overall welfare of endangered species. 

· Red Wolf Debate: It is listed on the endangered species list, however molecular evidences states that this is not a wolf subspecies but a hybrid between wolf and coyote.  There is question to whether this should be listed on the endangered species list or not. Debate for a class - half preparing for keeping it on the list, and half for removing it's endangered species status. 

· Go to a dog show to see the variety of dog breeds recognized 

· Go to the pound to see the variety of dog types 

· Ask a kennel to bring their dogs to you and discuss the character of different breeds
Cost: 

Cost for one time set up fee: FREE (except copies of article if out date on internet)

Materials:

· Access to a Computer with Internet access both in class as well as at home or in the library after school hours for research.

· Blank Xpeditions outline map of the world, one for each student
Time:

Initial preparation time: Approximately 1 hour

Subsequent year preparation time: Approximately 5 to 10 minutes

Total time class spends on lab: 1 1/2 to 2 hours in class time for a few days each week for several weeks to observe many different aspects regarding the evolution of the dog, wolf and hybrid of the wolf.

Clean up time: none

Overview:

This lesson asks students to investigate and think carefully about the human role in the domestication and evolution of ancient and modern dog breeds. The students will take the online test as a way of determining what prior knowledge they already hold. Then the students will examine the following articles and they will conclude by writing essays explaining the role of humans in dog evolution, past and present.
Wolf and Dogs: Fact and Fiction Quiz

http://www.pbs.org/wgbh/nova/wolves/wolfdog.html

Wolf to woof: The Evolution of Dogs - A National Geographic Article

http://www7.nationalgeographic.com/ngm/data/2002/01/01/html/ft_20020101.1.html

Learn about wolfs: Subspecies of the Wolf
http://www.wolf.org/wolves/learn/intermed/inter_sci/wolf_subspecies.asp

Dog Breed Info Center

http://www.dogbreedinfo.com/abc.htm

American Kennel Club

http://www.akc.org/breeds/index.cfm

Wolf-Dog Hybrid Article

http://www.nal.usda.gov/awic/newsletters/v5n4/5n4wille.htm

Outline map of the world

http://go.hrw.com/atlas/norm_htm/world.htm#linksend

Preparing your class:

1. Introduce the use of Punnett squares after the class has examined this article it could be a valuable exercise for students to see the possibility of aggression being the trait passed on.  There is a wide variety of ways to run Punnett squares with multiple genes or multiple alleles that are easy to set up, tactile .Use chess boards and objects to represent the genes.  For example, the multicolored paperclips.  White dominant yellow recessive for gene 1, green dominant blue recessive for gene 2, etc.  Or for multiple alleles, allele 1 - white, allele 2 - green, allele 3 - pink.  Easy to reset and try different combinations to find out why a dog might end up much more aggressive than either parent dog or wolf.

2. Examine meiosis and mitosis, and comparing dog to human chromosome numbers.  Chimps and humans have a different number of chromosomes, because chromosome number 2 broke in chimps to become 2 separate chromosomes.  So, we have 46 and chimps have 48 chromosomes, but their number 2 chromosome is half the length of our number 2, and they have an additional (maybe chromosome #23) that is makes up the difference in length.  http://www.thetech.org/genetics/ask.php?id=69 has a nice explanation of this

Directions:

1. Have students take the online Wolves and Dogs: Fact and Fiction quiz that is online. After they have taken this quiz, ask them to answer these questions in writing in groups of 3: 

· What is the genetic relationship between dogs and wolves? 

· How closely is Canis lupus related to Canis familiaris? 

· Approximately how long ago were dogs domesticated? 

· Question number five (on the quiz) states that there are many dog breeds "because dogs have undergone a number of changes due to natural selection—and have also changed drastically through artificial selection for hair color, size, and temperament." What does this mean? 

· What is the difference between natural and artificial selection? 

2. Give each group a blank world outline map. Ask them to label the approximate locations of the different wolf subspecies. They can find this information at Learn about Wolves. 

3. Have students read the excerpt from the National Geographic Magazine article Wolf to Woof: The Evolution of Dogs. 
Discuss the two scenarios by which dogs may have become domesticated. Ask them to hypothesize how dogs could have become so different from wolves in terms of their appearance but retained the vast majority of wolves' genetic makeup. 

4. Involve students in a detailed discussion of genetics and heredity, based on what they have already learned in their science classes. One Web site with interesting visuals to illustrate DNA and heredity is DNA From the Beginning.

5. As students learned in the Wolves and Dogs quiz, there are several hundred dog breeds in the world today. All of these breeds are members of the species Canis familiaris. Explain that the estimated number of breeds is broad because it's not always easy to determine when a type of dog is actually a separate breed. The American Kennel Club officially recognizes 150 breeds, but many less "officially" distinguishable breeds exist. 

6. Have students go to the Dog Breed Info Center and the American Kennel Club and link to these dog breeds: 

· Older breeds: Saluki, Afghan Hound, St. Bernard, Alaskan Malamute, Lhasa Apso 

· Newer breeds: Australian Shepherd, Pembroke Welsh Corgi, Miniature Poodle, Mountain Cur 

7. Ask them to scroll down each page and read about the origins of these breeds. Have them list the countries or regions where these breeds were first developed. Have each group link to one breed. 

8. Ask students to label their maps with the locations where these dog breeds originated. They should use different colors or patterns to differentiate between older and newer breeds. 

9. Ask students to look at their maps and consider the ways that human have altered dogs' geographical distribution and genetic makeup. Discuss the reasons people have bred dogs throughout the centuries (e.g., for herding, hunting, and carrying loads in cold weather). Then discuss the reasons people continue to breed dogs today (e.g., for pets, show, and racing). 

10. Have students read the Introduction and Background sections of the Animal Welfare Information Center's Wolf-Dog Hybrid Article. List on the board the major issues and questions that this article will address concerning this controversial dog breed. 

11. Divide the class into eight groups, and assign each group one of the following sections of the Wolf-Dog Hybrid article: 

· Physical Characteristics 

· Breeding and Genetics Part 1 (from the first paragraph through the paragraph beginning "This genetic makeup is most often represented as a percentage"—the paragraph right before the picture) 

· Breeding and Genetics Part 2 (from the paragraph beginning "When advertised for sale" through the paragraph beginning "Wolves and dogs each have 78 chromosomes") 

· Breeding and Genetics Part 3 (from the paragraph beginning "Using the pedigree method" through the end of the section) 

· Behavior Part 1 (from the first paragraph through the paragraph beginning "Though animal attacks on humans are often attributed to aggressiveness") 

· Behavior Part 2 (from the paragraph beginning "There are differences in the predatory instincts" through the end of the section) 

· Ownership of Wolf Hybrids 

· Animal Control and Legal Issues 
Ask groups to summarize their assigned sections of the Wolf-Dog Hybrid article for the rest of the class, and hold a discussion on the main issues raised in this article. 

· What are the primary differences between wolf and dog genetics and behavior? 

· How do these differences show up in wolf hybrids? 

· Why are there different opinions as to whether wolf hybrids make good pets? 

Assessment: 

Write an essay explaining the role of humans in dog evolution, past and present. Ask them to address these questions using information they have learned in this lesson: 

· What has been the role of humans in the evolution of dog breeds? 

· How much should people get involved with the genetic mixing of dog species and breeds? 

· The development of dog breeds from wolves 

· The geographical distribution of wolves and dog breeds and the reasons why certain dog breeds were developed in certain locations 

· The controversies surrounding wolf hybrids 
Wolf-Dog Hybrid Information:

http://en.wikipedia.org/wiki/Wolfdog

Wolf-Dog Hybrid Article:

Animal Welfare Information Center Newsletter, Winter 1994/1995, Vol. 5 No. 4

www.nal.usda.gov/awic/pubs/bulletin.shtml

National Geographic Article: Wolf to Woof
January 2002 issue of National Geographic Magazine (find at your library)
