EVOLUTION STUDY GUIDE

Chapters 10, 11, 12
Name _____________________________________  Hour ______  Date ____________

Section 12-1
1. According to scientists, approximately how many years ago did earth form?

2. When it first formed, what was early earth like?
3. Eventually, what do scientists propose happened to the temperature of the planet?

4. What is water vapor? 

a. What is its chemical formula?

b. Is it likely that free oxygen was present in early earth’s atmosphere?

5. How is radiometric dating used to determine the age of rock layers, ice cores, and fossils?

a. What is a half-life?

b. If the half-life of carbon-14 is 5,730 years, how old is a fossil containing carbon-14 that has gone through 3 half-lives?
c. If 1/32 of carbon-14 is present, how many half-lives has it gone through?  How long did this take?

6. How is relative dating used to determine the age of rock layers and fossils?

7. Before life on earth existed, scientists agree that molecules of ________________ matter reacted chemically to produce many different, ______________ organic molecules.
a. What is an organic molecule?

8. Scientists also agree that additional chemical reactions produced complex organic molecules.  What are the four types of complex organic molecules necessary for life?

9. Which two scientists devised the primordial soup model?

a. What does this model state?

10. Which two scientists tested the primordial soup model?

a. In their experiment...

i. Why was water boiled?

ii. What atmospheric gases were used?  Make sure that you know their names and formulas.

iii. What provided an energy source?

iv. The condenser represented…?

v. What was found in the collected solution?

11. What is ozone?
12. What is a major flaw with the primordial soup model?

13. What did Louis Lerman suggest?

14. Sometimes the formation of organic molecules is referred to as _______________ evolution.

15. What is RNA?  What is its job or role?
a. What have scientists shown that it can do in water?

b. So scientists hypothesize that it was the first _______________________ molecule

c. How do viruses help to support the idea that RNA may have evolved before DNA?

16. What happens to lipids in water?

17. When heated in a solution, what do chains of amino acids cluster together to form ______________________

a. While they do exhibit some characteristics of life, they are not real cells…instead they are sometimes called ______________________.

b. Who discovered protocells?

c. Is there any scientific data to support the idea that protocells evolved into real cells?

18. In chapter one, we discussed how the theory of biogenesis replaced the theory of spontaneous generation.  Briefly summarize each theory.

a. If real cells did evolve from protocells, which theory above would this correspond best with?
Section 12-2 and 12-3
1. What is a fossil?

2. What are the oldest known fossils?
3. What are differences between archaebacteria and eubacteria?

4. Scientists hypothesize that the first bacteria were anaerobic heterotrophs.  Thinking of the conditions of early earth, why might this make sense?

5. What are chemosynthetic bacteria?

6. When photosynthetic bacteria, like cyanobacteria, evolved, what gas was produced?

a. Approximately how many years ago did this gas begin collecting in the atmosphere?

b. During photosynthesis, this gas is produced from the splitting of…?

c. What term describes organisms that need this gas to survive?

7. Which scientist devised a theory outlining how eukaryotic cells may have formed?
a. What is this theory called?

b. What does it state?

c. According to this theory, which organelle may aerobic bacteria have acted like?

d. According to this theory, which organelle may photosynthetic bacteria have acted like?

8. How is the theory of endosymbiosis supported by…

a. The size and structure of mitochondria and chloroplasts?

b. The genetic material of mitochondria and chloroplasts?

c. The ribosomes of mitochondria and chloroplasts?

d. The reproduction of mitochondria and chloroplasts?

9. What are some advantages of multicellular life?

10. Time before the Cambrian period is often called the Precambrian era.  What era began with the start of the Cambrian period?

11. What was special about the Cambrian period?

12. What other organisms evolved during the Paleozoic era?
13. The first multicellular organisms to live on land may have been fungi living together with…

a. How was this relationship mutualistic?

14. Why have insects been so successful over time?

15. What organisms evolved during the Mesozoic era?

16. What is continental drift?

17. What organisms evolved during the Cenozoic era?

18. How are the periods and eras on the geological time scale determined by scientists?

19. What are mass extinctions?

20. Why do some scientists think that another mass extinction is occurring today?
Section 10-1

1. Describe the job that Charles Darwin had on the HMS Beagle.

2. In South America, what did Darwin notice about the armadillo fossils he found?

a. Does this suggest that species are capable of gradual change over time?

3. Where are the Galapagos Islands located?
4. What did Darwin notice about the species on the Galapagos Islands?
a. He concluded that the ancestors of species on the Galapagos islands ______________________ to the islands and ______________ after they arrived.
5. After studying his data, Darwin was confident that organisms had evolved, but was still puzzled about….

6. In 1798, Thomas Malthus wrote an essay stating…

a. He was probably correct, but fortunately the ____________________ revolution occurred shortly after he wrote his essay.

7. What is a population?

8. What is the difference between J-growth and S-growth curves?

9. Darwin realized that all populations have variation and that favorable traits end up persisting in a population.
a. What is a favorable trait called?  How do we get them?

b. What happens to most organisms that have unfavorable traits?

c. This process is called…
d. Relate this to the color of peppered moths was affected in England during the time of industrialism.

10. When Darwin finally published his work, was it well accepted?

11. Scientists now know that __________ are responsible for inherited traits.

a. So what does natural selection really affect?

b. What constantly provides new variation for natural selection to act upon in a sexually reproducing population?
12. What is geographic isolation?
a. What might cause separated populations to become different over time?

b. If the separated populations become so different that they no longer mate, _____________________ isolation has occurred
c. When members of a population can no longer interbreed, they are considered different _________________

13. What is the difference between the concepts of gradualism and punctuated equilibrium?
Section 10-2 and 10-3
1. In regards to the history of life on earth and the theory of evolution, on what three major points do most scientists agree?

2. How are fossils formed?

3. What are several reasons for why the fossil record is incomplete?

4. Scientists that study fossils are called…

5. Fossils can be used to study the anatomy and development of different species….

a. What are vestigial structures?
i. Give an example
ii. How do they support the theory of evolution?

b. What are homologous structures?

i. Give an example

ii. How do they support the theory of evolution?
c. What are embryos?

i. What do all vertebrate embryos have in common?

6. Scientists also use biological molecules like _______________ and __________ to compare the evolutionary relationships between species.

a. If there are many differences between these molecules, this indicates…
b. If there are few differences between these molecules, this indicates…

7. How does antibiotic resistance in bacteria demonstrate evolution?

8. How did Darwin’s finches demonstrate evolution?

9. What is divergence/adaptive radiation?

10. What is a subspecies?

11. The hybrid offspring of a horse and a donkey is called a ___________________.

a. While horses and donkeys can mate, they are considered separate species because there offspring is ____________________.

b. The same applies to hybrid offspring between lions and tigers…these offspring are called __________________ or ____________________

Section 11
1. What is a gene pool?

2. Which two scientists devised the Hardy-Weinberg principle?
a. What does this principle state?

b. So dominant alleles do not necessarily _________________  recessive alleles.

3. What is the Hardy – Weinberg equation?

a. What part of the equation represents the frequency of…
i.  homozygous dominant alleles?___________
ii. heterozygous allele combinations?____________
iii. homozygous recessive alleles?______________
4. The following evolutionary forces, however, do alter the alleles passed along in different generations…briefly explain each one.
a. Mutations

b. Gene flow

i. Emigration versus Immigration

c. Nonrandom mating

d. Genetic Drift

e. Natural Selection

5. Why are genetic conditions, like cystic fibrosis, not eliminated by natural selection?

6. What is directional selection?

a. Give an example.

7. What is stabilizing selection?

a. Give an example.
     8.  Which evolves, individuals or populations?  Explain.
