Concept Review Questions and Answers—Chapter 19

19.1 Early Thoughts About the Origin of Life

1. What is meant by spontaneous generation?
Spontaneous generation is the idea that living things can arise from non-living things.

2. What is meant by biogenesis?
Biogenesis is the concept that all living things come from other living things.

3. Describe the contribution of each of the following scientists to the biogenesis/spontaneous generation debate: Redi, Needham Spallanzani, and Pasteur.
Redi—demonstrated that it was necessary for flies to have access to rotting meat for maggots to develop 
Needham—placed boiled mutton in sealed flasks and demonstrated that living things were present and he believed this supported spontaneous generation

Spallanzani—devised an experiment that demonstrated that if broth was boiled and kept from exposure to air that living things did not grow in it
Pasteur—used a swan-neck flask to demonstrate the presence of oxygen alone was not able to cause spontaneous generation
19.2 Current Thinking About the Origin of Life

4. List two kinds of evidence that support the idea that life could have originated on earth.
Organic molecules originate spontaneously in a reducing atmosphere.

There are several plausible mechanisms that would allow the collection of organic molecules in one place.

RNA can serve as genetic material and cause its own reproduction.

5. List two kinds of evidence that support the idea that life could have arrived on Earth from space. 
Organic molecules are found in meteorites from outer space.

Martian meteorites have organic molecules.

Mars may have had the conditions necessary for life in the past.

19.3 The “Big Bang” and the Origin of the Earth

6. How did the atmosphere, temperature, and surface of the newly formed Earth differ from what exists today.
The atmosphere was a reducing atmosphere.

The temperature was much higher.

The surface would have had been primarily igneous rock with no living things on it.

7. What is the approximate age of the Earth?
About 4.5 billion years old

19.4 The Chemical Evolution of Life on Earth

8. List two kinds of evidence that suggest that organic molecules could have formed before there were living thing. 

a. Miller’s experiments showed that simple organic molecules could form in a reducing atmosphere.
b. The presence of organic molecules in meteors.
9. List two kinds of evidence that suggest RNA was the first genetic material.
RNA is a simpler molecule than DNA.

In some viruses RNA serves as the genetic material.

RNA can make copies of itself without the need for enzymes.

10. Describe two models that suggest how collections of organic molecules could have been segregated from other molecules.
Coacervates are collections of organic molecules with a film of water around them.

Proteinoid microspheres are collections of organic molecules with a protein covering.

11. Why must the first organism on Earth have been anaerobic?
All evidence points to the fact that the early Earth lacked oxygen in its atmosphere.

12. How do heterotrophs and chemoautotrophs differ in how they obtain organic molecules?

Hetertrophs must have organic molecules as a source of energy and building blocks.

Autotrophs use an external source of energy (inorganic chemical reactions, light) to make organic molecules.
19.5 Major Evolutionary Changes in Early Cellular Life

13. What organisms were probably responsible for the development of an oxygen-containing atmosphere?
Cyanobacteria

14. What evidence supports the theory that eukaryotic cells arose from the development of an endosymbiotic relationship between primitive prokaryotic cells?
Mitochondria and chloroplasts have their own DNA, ribosomes, and membranes. The DNA and ribosomes are bacteria-like.

15. Why is it unlikely that organic molecules would accumulate in the oceans today?
Oxygen in the atmosphere would cause the breakdown of organic molecules and prevent their accumulation.

16. List two significant biologically important effects caused by the increase of oxygen in the atmosphere.
Aerobic respiration could evolve.

Ozone would have developed and reduced the amount of ultraviolet light which causes mutations.

17. In what sequence did the following things happen: 1) living cell, 2) oxidizing atmosphere, 3) respiration, 4) photosynthesis, 5) reducing atmosphere, 6) first organic molecule?
1. reducing atmosphere

2. first organic molecule

3. living cell

4. respiration (anaerobic)

5. photosynthesis

6.  oxidizing atmosphere
18. List 2 distinguishing characteristics of each of the following domains: Bacteria, Archaea, and Eukarya.


	Bacteria
	Achaea
	Eucarya

	Lack nucleus and most organelles
	Lack nucleus and most organelles
	Nucleus present

	Probably the first organisms to do aerobic respiration and photosynthesis
	Most are chemoautotrophs
	Mitochondria, chloroplast, and other organelles present


19.6 The Geologic Time Line and the Evolution of Life

19. Describe 4 problems organisms had to overcome to be successful on land.

1) Skeleton for support

2) Ability to breathe air

3) Ability to prevent dehydration

4) Ability to reproduce without returning to an aquatic habitat
20. For each of the following pairs of terms, select the one that is the earliest in geologic time.
a. eukaryote---prokaryote
b. marine---terrestrial 
c. vertebrate---invertebrate
d. flowering plant---cone-bearing plant
e. aerobic respiration---photosynthesis
f. plants---animals
Answer: the earliest is in italics
a. eukaryote---prokaryote
b. marine----terrestrial

c. vertebrate---invertebrate
d. flowering plant---cone-bearing plant
e. aerobic respiration---photosynthesis
f. plants---animals

