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Figure 16–2

	1.	Interpret Visuals What adaptation is apparent in the bodies of the three tortoise species shown in Figure 16–2?

	2.	Interpret Visuals Which of the tortoises shown in Figure 16–2 has the longest neck?

	3.	Infer Vegetation on Hood Island is sparse and sometimes hard to reach. How might the vegetation have affected the evolution of the Hood Island tortoise shown in Figure 16–2?

	4.	Form a Hypothesis Considering the body structure of the tortoises shown in Figure 16–2, which tortoises—a population from Pinta Island or a population from Isabela Island—might survive more successfully on Hood Island? Why?

	5.	Apply Concepts Can you tell from Figure 16–2 how closely the three tortoise species resemble the ancestral species? Why or why not?
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Comparison of Two Vertebrates

Characteristics
Shark
Dolphin

Habitat
Ocean
Ocean

Type of
Vertebrate
Fish
Mammal

Composition
of Skeleton
Cartilage
Bone

Type of Teeth
Large numbers
of sharp teeth
Large numbers
of sharp teeth

Respiration
Breathes in water
Breathes in air

Figure 16–3

	6.	Compare and Contrast In Figure 16–3, sharks and dolphins belong to different vertebrate groups and are not closely related. How can Darwin’s ideas about evolution help explain their similar appearance?

	7.	Apply Concepts Charles Darwin would say that sharks like the one in Figure 16–3 exhibit fitness. Explain what that means, and discuss two specific adaptations as part of your explanation.

	8.	Apply Concepts Fossil evidence indicates that dolphins evolved from ancestors that walked on land. How can the concept of natural selection be used to explain the evolution of the present-day dolphin body, as seen in Figure 16–3?

	9.	Predict Suppose a dolphin population, like those in Figure 16–3, becomes trapped in a harbor that is growing smaller and more shallow because of climate changes. Is it likely that the dolphins would evolve into a land-dwelling species in a few thousand years? Explain your answer.

	10.	Infer Based on Figure 16–3, if you wanted to find out whether sharks and dolphins share homologous structures, what structures would you examine? Explain.
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Figure 16–4

	11.	Infer Scientists have never seen the ancient horses shown in Figure 16–4. What do you think was the main type of evidence scientists used to prepare these diagrams?

	12.	Interpret Visuals According to Figure 16–4, how did overall body size of the horse change during its evolution?

	13.	Observe In Figure 16–4, how does the size of the head change as the horse evolves?

	14.	Compare and Contrast According to Figure 16–4, how did the number of toes of Mesohippus compare with that of Equus, the modern horse?

	15.	Infer Does Figure 16–4 show that all species get much larger as they evolve?
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Figure 17–5

	16.	Interpret Graphs According to Graph A in Figure 17–5, what has occurred?

	17.	Interpret Graphs According to Graph B in Figure 17–5, what has occurred?

	18.	Interpret Graphs According to Graph C in Figure 17–5, what has occurred?

	19.	Infer Which of the three graphs shown in Figure 17–5 might show a population of birds with members that specialize in different types of food? Explain.

	20.	Infer What factors or conditions might have led to the change shown in Graph A of Figure 17–5?
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Figure 17–6

	21.	Interpret Graphs Describe the information about frog species that is shown in Figure 17–6.

	22.	Interpret Graphs According to Figure 17–6, there is a brief period during which frog mating nearly stops. When does this occur?

	23.	Infer Based on Figure 17–6, what mechanism appears to keep bullfrogs reproductively isolated? Would that mechanism necessarily be the only isolating mechanism? Explain.

	24.	Infer Peeper frogs and leopard frogs do not interbreed even when they share a habitat. Use the information in Figure 17–6 to determine what mechanism probably keeps the two species reproductively isolated.

	25.	Predict Frog mating does not occur in cold weather. Assume that the mating times shown in Figure 17–6 are for frogs in the northern part of the United States. How might these curves change for frogs in the southern part of the United States? Explain.
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Figure 17–7

	26.	Apply Concepts Explain what speciation means using examples from Figure 17–7.

	27.	Design an Experiment Suppose that researchers suspected that two groups shown in Figure 17–7 were actually a single species. How might the researchers test that hypothesis?

	28.	Apply Concepts Darwin’s finches in Figure 17–7 were found on one or more of the Galápagos Islands. How might the island geography have affected the evolution of these species?

	29.	Form a Hypothesis Examine Figure 17–7 and observe the large ground finch and medium ground finch. Assume that the diagram shows the average type of beak for each group. If these species were formed from a single type of natural selection, which type is it most likely to be? Explain.

	30.	Interpret Visuals Competition for resources plays a key role in natural selection. Describe one way that competition for food might have influenced the evolution of the large tree finch in Figure 17–7.

Geologic Time Scale
Era
Period
End Date
(in millions of years ago)
Cenozoic
Quaternary
present

Neogene
1.8


Paleogene
23

Mesozoic
Cretaceous
65.5


Jurassic
146


Triassic
200

Paleozoic
Permian
251


Carboniferous
299


Devonian
359


Silurian
416


Ordovician
444


Cambrian
448


Figure 19–4

	31.	Interpret Tables How many geologic periods are shown in Figure 19–4, and which one is the earliest?

	32.	Apply Concepts The Paleozoic Era ended with the disappearance of many land and aquatic species. What is that type of event called? Use Figure 19–4 to name the period in which that event took place.

	33.	Interpret Tables The end of the Mesozoic Era marks the extinction of dinosaurs. Based on Figure 19–4, how long ago did the dinosaurs become extinct?

	34.	Calculate Use Figure 19–4 to determine how many years the Silurian Period lasted.

	35.	Interpret Tables The first marsupials, a group that includes the modern kangaroo, evolved about 100 million years ago. According to Figure 19–4, during which geologic period did marsupials evolve?

file_6.wmf



Figure 19–5

	36.	Interpret Graphs Use Figure 19–5 to determine the approximate half-life of carbon-14.

	37.	Interpret Graphs A fossil bone was found to contain about one sixteenth of the amount of carbon-14 that was originally present. Use Figure 19–5 to determine the approximate age of the bone.

	38.	Infer According to Figure 19–5, in which case would carbon-14 be more useful for radioactive dating: for wooden beams in native American cave dwellings, which are probably less than 7000 years old, or for the fossil of an early mammal that is probably 100,000 years old? Explain your answer.

	39.	Interpret Graphs According to Figure 19–5, how many half-lives have passed if a fossil has one eighth of its original amount of carbon-14?

	40.	Predict As carbon-14 decays, it changes to nitrogen-14, which is released as a gas. Refer to Figure 19–5 to predict how the amount of nitrogen gas produced would change over the period of radioactive decay. Why does that change take place?
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Figure 19–6

	41.	Interpret Visuals The evolutionary tree in Figure 19–6 shows relationships among several mammal species. Which group of modern mammals is the most closely related to elephants (Proboscideans)?

	42.	Interpret Visuals The groups of mammals shown in Figure 19–6 evolved from a common ancestor by adaptive radiation. Explain this process, using examples from this figure.

	43.	Apply Concepts In Figure 19–6, the groups of mammals are the result of adaptive radiation? How did the extinction of the dinosaurs contribute to this radiation?

	44.	Predict Study Figure 19–6. Name at least two macroevolutionary changes that could change this evolutionary tree over the next million years, and state how these changes would alter the appearance of this tree.

	45.	Infer What do you think was most responsible for the amount of diversity in the groups shown in Figure 19–3? Explain your answer.
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Figure 26–8

	46.	Apply Concepts What type of symmetry is exhibited by animal B in Figure 26–8?

	47.	Compare and Contrast How are the two animals in Figure 26–8 similar? How are they different?

	48.	Infer Which invertebrate in Figure 26–8 is likely to have lived during, but not before, the Cambrian Period? Explain your reasoning.

	49.	Compare and Contrast What phylum of invertebrates living today most closely resembles invertebrate A in Figure 26–8? Explain.

	50.	Infer Figure 26–8 shows artists’ conceptions of two extinct invertebrates from different periods in Earth’s history. Which invertebrate is representative of animals that lived before the Cambrian Period? Explain your reasoning.

USING SCIENCE SKILLS
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Figure 26–9

	51.	Interpret Visuals According to Figure 26–9, which characteristic do birds and mammals share?

	52.	Interpret Visuals According to Figure 26–9, which group was the first one to have true bones?

	53.	Interpret Visuals Use Figure 26–9 to identify the two characteristics that were required for animals to move from aquatic environments to land. Why were these characteristics necessary?

	54.	Classify The Tiktaalik fossil found in Canada had fins with wrist bones. It also had both lungs and gills. According to Figure 26–9, there is no living group of vertebrates that has this combination of characteristics. If this animal were discovered alive today, how might you revise the cladogram of chordates to include it?

	55.	Interpret Visuals According to Figure 26–9, what are the major differences between jawless fishes and cartilaginous fishes?

Figure 26–10 illustrates the differences between the skulls and brain volumes of three extinct hominines. 
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Figure 26–10

	56.	Infer On the basis of the skulls shown in Figure 26–10, what can you infer about the primate features that these three species possessed?

	57.	Infer In each drawing in Figure 26–10, the shaded area inside the skull indicates the size of the brain. What does the relative size of the brain in these species suggest about the complexity of behavior that each species was capable of? Explain your reasoning.

	58.	Apply Concepts Rank the species shown in Figure 26–10 in order according to when they first appeared.

	59.	Compare and Contrast Compare the species shown in Figure 26–10 in terms of their relatedness to Homo sapiens.

	60.	Infer Study Figure 26–10. Besides the size of the brain area, which features do you think paleontologists use to identify hominine fossils? Why?
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	1.	ANS:	
The tortoises have necks of different lengths and shells that differ in overall shape and in the size of the opening for the neck.

PTS:	1	DIF:	L2	REF:	p. 452	
OBJ:	16.1.2 Describe the three patterns of biodiversity noted by Darwin.
STA:	SC.912.L.15.1  | SC.912.L.15.3	TOP:	Foundation Edition	
MSC:	analysis

	2.	ANS:	
The Hood Island tortoise has the longest neck.

PTS:	1	DIF:	L2	REF:	p. 452	
OBJ:	16.1.2 Describe the three patterns of biodiversity noted by Darwin.
STA:	SC.912.L.15.1  | SC.912.L.15.3	TOP:	Foundation Edition	
MSC:	application

	3.	ANS:	
Ancestral tortoises with long necks and shells that permitted greater neck movement obtained food more easily, survived longer, and produced more offspring than other tortoises.

PTS:	1	DIF:	L3	REF:	p. 452	
OBJ:	16.3.1 Describe the conditions under which natural selection occurs.
STA:	SC.912.L.15.13		MSC:	synthesis

	4.	ANS:	
The Pinta Island tortoises would be likely to survive more successfully because they appear to be more similar to the Hood Island tortoises.

PTS:	1	DIF:	L3	REF:	p. 452	
OBJ:	16.3.1 Describe the conditions under which natural selection occurs.
STA:	SC.912.L.15.13		TOP:	Foundation Edition	
MSC:	evaluation

	5.	ANS:	
No.  The diagram does not provide information on the ancestral species.

PTS:	1	DIF:	L2	REF:	p. 452	
OBJ:	16.4.2 Explain how fossils and the fossil record document the descent of modern species from ancient ancestors.	STA:	SC.912.L.15.1			MSC:	analysis

	6.	ANS:	
Darwin proposed that over time, natural selection made a population more fit for its environment. Sharks and dolphins both live in the ocean, where natural selection favors organisms that move efficiently through water.

PTS:	1	DIF:	L3	REF:	p. 452 | p. 453		
OBJ:	16.1.2 Describe the three patterns of biodiversity noted by Darwin.
STA:	SC.912.L.15.1  | SC.912.L.15.3	TOP:	Foundation Edition	
MSC:	synthesis

	7.	ANS:	
Sharks show fitness because they are able to survive and reproduce successfully in their ocean environment. Students should give two of the following examples: (1) Sharks have an overall body shape that enables them to move rapidly through water. (2) Sharks have a large tail and fins that provide balance and enable them to steer. (3) Sharks have teeth that make them successful predators.

PTS:	1	DIF:	L3	REF:	p. 461	
OBJ:	16.3.1 Describe the conditions under which natural selection occurs.
STA:	SC.912.L.15.13		TOP:	Foundation Edition	
MSC:	synthesis

	8.	ANS:	
Student answer may include that the dolphin’s land-dwelling ancestors were probably made up of populations with different body shapes and limbs. Those land-dwellers began to spend more time in the ocean, perhaps because food was easier to find. In each generation, those with bodies that moved efficiently in water survived longer and produced more offspring than others. Eventually, the whole population came to resemble today’s dolphins.

PTS:	1	DIF:	L3	REF:	p. 463	
OBJ:	16.3.1 Describe the conditions under which natural selection occurs.
STA:	SC.912.L.15.13		TOP:	Foundation Edition	
MSC:	synthesis

	9.	ANS:	
It is not likely. Possible arguments: (1) Darwin emphasized that evolution usually requires millions, not thousands, of years. (2) The bodies of dolphins are well adapted to life in water, with little observable variation; it’s unlikely that the population’s relevant characteristics could change in just thousands of years.

PTS:	1	DIF:	L3	REF:	p. 450 | p. 460		
OBJ:	16.3.1 Describe the conditions under which natural selection occurs.
STA:	SC.912.L.15.13		MSC:	synthesis

	10.	ANS:	
Student answer could include that although their skeletons are made of different materials, there are likely to be homologous structures in the skull, backbone, and limbs. There may also be homologous structures among internal organs such as heart, brain, and digestive system.

PTS:	1	DIF:	L3	REF:	p. 468	
OBJ:	16.4.3 Describe what homologous structures and embryology suggest about the process of evolutionary change.			STA:	SC.912.L.15.1		
TOP:	Foundation Edition		MSC:	synthesis

	11.	ANS:	
Scientists probably used the fossil bones of ancient horses from several sites and compared them with the bodies of modern horses.

PTS:	1	DIF:	L3	REF:	p. 468	
OBJ:	16.4.1 Explain how geologic distribution of species relates to their evolutionary history.
STA:	SC.912.L.15.1			TOP:	Foundation Edition	
MSC:	synthesis

	12.	ANS:	
Body size increased in mass and volume. (The horse became taller and heavier.)

PTS:	1	DIF:	L2	REF:	p. 466 | p. 467		
OBJ:	16.4.2 Explain how fossils and the fossil record document the descent of modern species from ancient ancestors.	STA:	SC.912.L.15.1			TOP:	Foundation Edition
MSC:	analysis

	13.	ANS:	
The head becomes larger.

PTS:	1	DIF:	L2	REF:	p. 466 | p. 467		
OBJ:	16.4.2 Explain how fossils and the fossil record document the descent of modern species from ancient ancestors.	STA:	SC.912.L.15.1			TOP:	Foundation Edition
MSC:	analysis

	14.	ANS:	
The number of toes decreased from three to one.

PTS:	1	DIF:	L2	REF:	p. 468	
OBJ:	16.4.2 Explain how fossils and the fossil record document the descent of modern species from ancient ancestors.	STA:	SC.912.L.15.1			TOP:	Foundation Edition
MSC:	analysis

	15.	ANS:	
No, this diagram shows a pattern only in horse evolution. Many other species have remained small.

PTS:	1	DIF:	L3	REF:	p. 468	
OBJ:	16.4.2 Explain how fossils and the fossil record document the descent of modern species from ancient ancestors.	STA:	SC.912.L.15.1			TOP:	Foundation Edition
MSC:	evaluation

	16.	ANS:	
The average beak size of the birds represented in Graph A has increased through directional selection. There are now no birds with the smallest beaks, and some birds with very large beaks have evolved.

PTS:	1	DIF:	L2	REF:	p. 489	
OBJ:	17.2.1 Explain how natural selection affects single-gene and polygenic traits.
STA:	SC.912.L.15.13		TOP:	Foundation Edition	
MSC:	application

	17.	ANS:	
Stabilizing selection has occurred. There are more birds with a body mass of average size and no birds with extremely large or small body mass.

PTS:	1	DIF:	L2	REF:	p. 489	
OBJ:	17.2.1 Explain how natural selection affects single-gene and polygenic traits.
STA:	SC.912.L.15.13		TOP:	Foundation Edition	
MSC:	application

	18.	ANS:	
Disruptive selection has occurred. There are more birds with smaller or larger beak sizes and few or no birds having the average beak size.

PTS:	1	DIF:	L2	REF:	p. 489	
OBJ:	17.2.1 Explain how natural selection affects single-gene and polygenic traits.
STA:	SC.912.L.15.13		TOP:	Foundation Edition	
MSC:	application

	19.	ANS:	
Graph C in Figure 17–5 shows a population with two very different beak sizes, which indicates that the birds could be eating different foods.

PTS:	1	DIF:	L2	REF:	p. 489	
OBJ:	17.2.1 Explain how natural selection affects single-gene and polygenic traits.
STA:	SC.912.L.15.13		TOP:	Foundation Edition	
MSC:	analysis

	20.	ANS:	
Student answers might include that a change in the birds’ environment, such as the introduction of a larger kind of food, could have caused the directional selection in favor of larger beaks.

PTS:	1	DIF:	L3	REF:	p. 489	
OBJ:	17.2.1 Explain how natural selection affects single-gene and polygenic traits.
STA:	SC.912.L.15.13		TOP:	Foundation Edition	
MSC:	synthesis

	21.	ANS:	
Figure 17–6 shows the times of mating activity for seven species of frogs. Four of the species mate in the spring. The other three species mate in the summer.

PTS:	1	DIF:	L2	REF:	p. 495	
OBJ:	17.3.1 Identify the types of isolation that can lead to the formation of new species.
STA:	SC.912.L.15.9			TOP:	Foundation Edition	
MSC:	application

	22.	ANS:	
Frog mating nearly stops in early to mid-May.

PTS:	1	DIF:	L2	REF:	p. 495	
OBJ:	17.3.1 Identify the types of isolation that can lead to the formation of new species.
STA:	SC.912.L.15.9			TOP:	Foundation Edition	
MSC:	application

	23.	ANS:	
The graph shows that bullfrogs typically mate after the other frog species shown, an example of temporal isolation. Bullfrogs might also use different courtship rituals, such as different mating calls, which would be an example of behavioral isolation.

PTS:	1	DIF:	L2	REF:	p. 495	
OBJ:	17.3.1 Identify the types of isolation that can lead to the formation of new species.
STA:	SC.912.L.15.9			TOP:	Foundation Edition	
MSC:	application

	24.	ANS:	
The two species must be behaviorally isolated because they are not isolated either temporally or geographically.

PTS:	1	DIF:	L2	REF:	p. 495	
OBJ:	17.3.1 Identify the types of isolation that can lead to the formation of new species.
STA:	SC.912.L.15.9			TOP:	Foundation Edition	
MSC:	analysis

	25.	ANS:	
Since temperatures in the south are typically warmer than in the north, frog mating seasons might also occur earlier. In that case, the curves likely would shift to the left.

PTS:	1	DIF:	L3	REF:	p. 495	
OBJ:	17.3.1 Identify the types of isolation that can lead to the formation of new species.
STA:	SC.912.L.15.9			MSC:	synthesis

	26.	ANS:	
Speciation is the formation of new species. Figure 17–7 shows how an ancestral bird population gave rise to a variety of new bird species over time. For example, the diagram shows that the original population separated into two populations, tree finches and ground finches. Then each of those evolved into new species over time.

PTS:	1	DIF:	L2	REF:	p. 494 | p. 495		
OBJ:	17.3.2 Describe the current hypothesis about Galapagos finch speciation.
STA:	SC.912.L.15.1  | SC.912.L.15.9	TOP:	Foundation Edition	
MSC:	application

	27.	ANS:	
Since a species is defined as being reproductively isolated from other closely related groups, researchers could determine whether members of the two groups will mate and produce fertile offspring in the wild. That might be done by observing members of the two groups. If members of the two groups interbreed and produce fertile offspring, they would be considered a single species.

PTS:	1	DIF:	L2	REF:	p. 494	
OBJ:	17.3.2 Describe the current hypothesis about Galapagos finch speciation.
STA:	SC.912.L.15.1  | SC.912.L.15.9	TOP:	Foundation Edition	
MSC:	application

	28.	ANS:	
In the case of nearby islands, geographic isolation is the main mechanism for bringing about the reproductive isolation involved in speciation. As each new species was forming, however, particular changes in the groups may have also brought about behavioral and temporal isolation.

PTS:	1	DIF:	L3	REF:	p. 496 | p. 497		
OBJ:	17.3.2 Describe the current hypothesis about Galapagos finch speciation.
STA:	SC.912.L.15.1  | SC.912.L.15.9	TOP:	Foundation Edition	
MSC:	synthesis

	29.	ANS:	
Given that the two species were formed from a single ancestral species, and the bird beaks are of such different sizes, it’s most likely that disruptive selection occurred. If directional or stabilizing selection had occurred, the original species would have evolved as a single population.

PTS:	1	DIF:	L3	REF:	p. 496 | p. 497		
OBJ:	17.3.2 Describe the current hypothesis about Galapagos finch speciation.
STA:	SC.912.L.15.1  | SC.912.L.15.9	TOP:	Foundation Edition	
MSC:	evaluation

	30.	ANS:	
The diagram shows that the large tree finch is a species of insect-eating tree finches with a particularly large beak. It is likely that natural selection favored tree finches able to feed on large insects, eventually resulting in the formation of a separate species with this adaptation.

PTS:	1	DIF:	L3	REF:	p. 496 | p. 497		
OBJ:	17.3.2 Describe the current hypothesis about Galapagos finch speciation.
STA:	SC.912.L.15.1  | SC.912.L.15.9	TOP:	Foundation Edition	
MSC:	synthesis

	31.	ANS:	
12 periods are shown in Figure 19–4. The Cambrian Period is the earliest one.

PTS:	1	DIF:	L1	REF:	p. 542	
OBJ:	19.1.3 Identify the divisions of the geologic time scale.	STA:	SC.912.N.3.5
TOP:	Foundation Edition		MSC:	application

	32.	ANS:	
The disappearance of many species is called a mass extinction. The mass extinction at the end of the Paleozoic Era occurred at the end of the Permian Period.

PTS:	1	DIF:	L2	REF:	p. 542 | p. 543		
OBJ:	19.1.3 Identify the divisions of the geologic time scale.	STA:	SC.912.N.3.5
TOP:	Foundation Edition		MSC:	application

	33.	ANS:	
65.5 million years ago

PTS:	1	DIF:	L2	REF:	p. 542	
OBJ:	19.1.3 Identify the divisions of the geologic time scale.	STA:	SC.912.N.3.5
TOP:	Foundation Edition		MSC:	analysis

	34.	ANS:	
The Silurian Period lasted for 29 million years.

PTS:	1	DIF:	L2	REF:	p. 542	
OBJ:	19.1.3 Identify the divisions of the geologic time scale.	STA:	SC.912.N.3.5
TOP:	Foundation Edition		MSC:	application

	35.	ANS:	
Marsupials evolved during the Cretaceous Period.

PTS:	1	DIF:	L2	REF:	p. 543	
OBJ:	19.1.3 Identify the divisions of the geologic time scale.	STA:	SC.912.N.3.5
TOP:	Foundation Edition		MSC:	analysis

	36.	ANS:	
The half-life of carbon-14 is 5730 years. Accept answers within a reasonable range.

PTS:	1	DIF:	L1	REF:	p. 541	
OBJ:	19.1.2 Differentiate between relative dating and radiometric dating.
STA:	SC.912.L.15.1			TOP:	Foundation Edition	
MSC:	analysis

	37.	ANS:	
The bone is about 23,000 years old.

PTS:	1	DIF:	L2	REF:	p. 541	
OBJ:	19.1.2 Differentiate between relative dating and radiometric dating.
STA:	SC.912.L.15.1			MSC:	analysis

	38.	ANS:	
Carbon-14 dating would be more useful for dating the wooden beams. The remaining fraction of carbon-14 in a 100,000-year-old sample would be very small and probably difficult to measure precisely.

PTS:	1	DIF:	L2	REF:	p. 541	
OBJ:	19.1.2 Differentiate between relative dating and radiometric dating.
STA:	SC.912.L.15.1			TOP:	Foundation Edition	
MSC:	evaluation

	39.	ANS:	
Three half-lives have passed.

PTS:	1	DIF:	L3	REF:	p. 541	
OBJ:	19.1.2 Differentiate between relative dating and radiometric dating.
STA:	SC.912.L.15.1			MSC:	analysis

	40.	ANS:	
The amount of nitrogen gas produced by radioactive decay would decline throughout the period of decay, with the largest amount being produced at the beginning. This is when the greatest proportion of carbon-14 decays, with progressively smaller fractions decaying (and correspondingly smaller amounts of nitrogen gas being produced) over time.

PTS:	1	DIF:	L3	REF:	p. 541	
OBJ:	19.1.2 Differentiate between relative dating and radiometric dating.
STA:	SC.912.L.15.1			MSC:	evaluation

	41.	ANS:	
The Sirenians are the most closely related of the groups in this evolutionary tree.

PTS:	1	DIF:	L1	REF:	p. 547	
OBJ:	19.2.3 Name two important patterns in macroevolution.	STA:	SC.912.L.15.1  | SC.912.L.15.4
MSC:	analysis

	42.	ANS:	
Adaptive radiation is a process in which a single species or a small group of species evolves over a relatively short time into several different forms that live in different ways. In this case, the mammal ancestor evolved into cetaceans that live in the ocean, proboscideans that live on land, etc.

PTS:	1	DIF:	L2	REF:	p. 544	
OBJ:	19.2.1 Identify the processes that influence survival or extinction of a species or clade.
STA:	SC.912.L.15.1  | SC.912.L.15.4	TOP:	Foundation Edition	
MSC:	evaluation

	43.	ANS:	
When dinosaur species flourished on Earth, the number of mammal species remained small. After the dinosaurs became extinct, the adaptive radiation of mammals took place. This may have been due to reduced competition for food or reduced predation of the mammals.

PTS:	1	DIF:	L2	REF:	p. 550	
OBJ:	19.2.3 Name two important patterns in macroevolution.	STA:	SC.912.L.15.1  | SC.912.L.15.4
TOP:	Foundation Edition		MSC:	application

	44.	ANS:	
New groups may evolve through adaptive radiation, causing the appearance of new branches in the tree. One or more groups may become extinct due to natural selection or a catastrophic event that causes a mass extinction. This would cause some branches to stop growing over time.

PTS:	1	DIF:	L3	REF:	p. 547	
OBJ:	19.2.1 Identify the processes that influence survival or extinction of a species or clade.
STA:	SC.912.L.15.1  | SC.912.L.15.4	TOP:	Foundation Edition	
MSC:	evaluation

	45.	ANS:	
Some of the differences between the groups might be due to land-forming events or continental drift, but environmental changes were probably the most responsible for the great diversity shown in the evolutionary tree. The groups represented live in very different environments. For example, artiodactyls live in desert biomes, while perissodactyls and proboscideans are found mostly in grassland and some forest biomes. Cetaceans and sirenians are marine aquatic species. As environmental changes occurred, adaptations led to new branches of the evolutionary tree forming.

PTS:	1	DIF:	L3	REF:	p. 544	
OBJ:	19.1.4 Describe how environmental processes and living things have shaped life on Earth.
STA:	SC.912.L.15.1			TOP:	Foundation Edition	
MSC:	evaluation

	46.	ANS:	
bilateral symmetry

PTS:	1	DIF:	L2	REF:	p. 753	
OBJ:	26.1.1 Explain what fossil evidence indicates about the timing of the evolution of the first animals.
STA:	SC.912.L.15.1  | SC.912.L.15.1	TOP:	Foundation Edition	
MSC:	application

	47.	ANS:	
The two animals both have bilateral symmetry, and both appear to have segmentation. However, the animal labeled A has definite appendages and clear anterior and posterior ends. The animal labeled B does not appear to have appendages and it is not clear which end, if either, is the anterior end.

PTS:	1	DIF:	L2	REF:	p. 752	
OBJ:	26.1.1 Explain what fossil evidence indicates about the timing of the evolution of the first animals.
STA:	SC.912.L.15.1  | SC.912.L.15.1	TOP:	Foundation Edition	
MSC:	analysis

	48.	ANS:	
A. It appears to have a skeleton, a complex body plan, and specialized appendages, which are features that first appeared during the Cambrian Period.

PTS:	1	DIF:	L3	REF:	p. 752	
OBJ:	26.1.1 Explain what fossil evidence indicates about the timing of the evolution of the first animals.
STA:	SC.912.L.15.1  | SC.912.L.15.1	TOP:	Foundation Edition	
MSC:	application

	49.	ANS:	
Arthropods, because they have an exoskeleton and specialized, jointed appendages, like invertebrate A.

PTS:	1	DIF:	L3	REF:	p. 755	
OBJ:	26.1.1 Explain what fossil evidence indicates about the timing of the evolution of the first animals.
STA:	SC.912.L.15.1  | SC.912.L.15.1	TOP:	Foundation Edition	
MSC:	analysis

	50.	ANS:	
B. It appears to be flat, plate-shaped, soft-bodied, and bilaterally symmetrical, like many other animals from that period.

PTS:	1	DIF:	L3	REF:	p. 752	
OBJ:	26.1.1 Explain what fossil evidence indicates about the timing of the evolution of the first animals.
STA:	SC.912.L.15.1  | SC.912.L.15.1	TOP:	Foundation Edition	
MSC:	application

	51.	ANS:	
endothermy

PTS:	1	DIF:	L1	REF:	p. 758	
OBJ:	26.2.2 Interpret the cladogram of chordates.		
STA:	SC.912.L.15.1  | SC.912.L.15.4  | SC.912.L.15.7	TOP:	Foundation Edition
MSC:	application

	52.	ANS:	
ray-finned fishes

PTS:	1	DIF:	L1	REF:	p. 758	
OBJ:	26.2.2 Interpret the cladogram of chordates.		
STA:	SC.912.L.15.1  | SC.912.L.15.4  | SC.912.L.15.7	TOP:	Foundation Edition
MSC:	application

	53.	ANS:	
Lungs were necessary in order for animals to obtain oxygen from air, since gills obtained oxygen through contact with water. Four limbs were necessary in order for animals to be able to move about on land. Animals needed to move in order to obtain food, water, and shelter.

PTS:	1	DIF:	L2	REF:	p. 761	
OBJ:	26.2.2 Interpret the cladogram of chordates.		
STA:	SC.912.L.15.1  | SC.912.L.15.4  | SC.912.L.15.7	TOP:	Foundation Edition
MSC:	analysis

	54.	ANS:	
A new branch could be added between the node for four limbs and the reptile branch.

PTS:	1	DIF:	L2	REF:	p. 758	
OBJ:	26.2.2 Interpret the cladogram of chordates.		
STA:	SC.912.L.15.1  | SC.912.L.15.4  | SC.912.L.15.7	TOP:	Foundation Edition
MSC:	evaluation

	55.	ANS:	
The major differences between jawless fishes and cartilaginous fishes are jaws and paired appendages.

PTS:	1	DIF:	L2	REF:	p. 759	
OBJ:	26.2.2 Interpret the cladogram of chordates.		
STA:	SC.912.L.15.1  | SC.912.L.15.4  | SC.912.L.15.7	TOP:	Foundation Edition
MSC:	analysis

	56.	ANS:	
The skulls show that all three species had eyes that faced forward. The skulls also indicate that all three species had relatively large brains. Because they were mammals, most of the brain would have consisted of cerebrum. A large cerebrum is another feature of primates.

PTS:	1	DIF:	L2	REF:	p. 765	
OBJ:	26.3.1 Identify the characteristics that all primates share.	STA:	SC.912.L.15.7
TOP:	Foundation Edition		MSC:	application

	57.	ANS:	
Homo neanderthalensis was probably capable of more complex behaviors than Homo erectus, which was probably capable of more complex behaviors than Australopithecus africanus. In mammals, most of the brain is taken up by the cerebrum, which is the center of complex behaviors. A larger cerebrum allows for more complex behaviors.

PTS:	1	DIF:	L2	REF:	p. 765	
OBJ:	26.3.4 Describe the current scientific thinking about the genus Homo.
STA:	SC.912.L.15.1  | SC.912.L.15.10  | SC.912.L.15.11	MSC:	analysis

	58.	ANS:	
Australopithecus africanus appeared first, then Homo erectus, then Homo neanderthalensis.

PTS:	1	DIF:	L2	REF:	p. 768 | p. 770 | p. 772
OBJ:	26.3.4 Describe the current scientific thinking about the genus Homo.
STA:	SC.912.L.15.1  | SC.912.L.15.10  | SC.912.L.15.11	TOP:	Foundation Edition
MSC:	analysis

	59.	ANS:	
Homo erectus and Homo neanderthalensis are more closely related to Homo sapiens than is Australopithecus africanus, because both H. erectus and H. neanderthalensis are in the same genus as H. sapiens. Some students might note that if the multiregional model is correct, H. erectus is more closely related to H. sapiens than is H. neanderthalensis, because that model proposes that H. sapiens descended directly from H. erectus. If the out-of-Africa model is correct, it would be impossible to say whether H. erectus or H. neanderthalensis is more closely related to H. sapiens.

PTS:	1	DIF:	L2	REF:	p. 770 | p. 771 | p. 772
OBJ:	26.3.4 Describe the current scientific thinking about the genus Homo.
STA:	SC.912.L.15.1  | SC.912.L.15.10  | SC.912.L.15.11	TOP:	Foundation Edition
MSC:	analysis

	60.	ANS:	
Paleontologists most likely look at jaw shape and size, the length and slope of the face, the teeth, and facial features such as the size and placement of the eye sockets and nose area, because each of these skulls have distinct differences in these features.

PTS:	1	DIF:	L3	REF:	p. 772	
OBJ:	26.3.4 Describe the current scientific thinking about the genus Homo.
STA:	SC.912.L.15.1  | SC.912.L.15.10  | SC.912.L.15.11	MSC:	evaluation

