Human Evolution Tutorial

Directions:  Go to the following website, www.anthro.palomar.edu/tutorials.  Click on “Physical Anthropology”.  Please answer the following questions on a separate piece of paper.  Staple this paper to the BACK of your paper.
Part A – Early Primate Evolution - Click on “Early Primate Evolution”.  

1. Click on “How old is old?” and answer the following questions:

a. How old did Archbishop James Ussher believe the earth to be?

b. Briefly discuss the contributions of James Hutton and William “Strata” Smith to the ideas about geologic time.
c. How old is earth thought to be today?  How long has life existed on earth according to modern ideas?

d. Explain the modern method of dating rocks on earth.

e. Why was the existence of the blue-green algae important to our planet?

f. How long have complex, multicellular forms of life existed on earth?

g. What major forms of life evolved during the:

1. Paleozoic era?

2. Mesozoic era?

3. Cenozoic era?

h. How many known episodes of mass extinctions have occurred in the earth’s history?

i. What is Pangaea?  When is it thought to have formed?

j. Why did Pangaea have such a major impact on the climate?
k. The formation of Pangaea coincides with the most complete mass extinction episode known.  Describe what happened during this time period.

l. What is “genetic bottle-necking”?
2. Return to the menu and click on “The first Primates”.  Answer the following questions:

a. When did the first primates appear?

b. What is a “proto-primate” and when did they evolve?

c. Describe some of the major evolutionary changes that were occurring to Eocene prosimians that may have eventually led to the evolution of primates.
d. What is a “foramen magnum”?

e. What are some of the differences between monkeys and prosimians?

f. Give some examples of major geologic changes that took place during the Oligocene Epoch.

g. To what genus did the group of apes that would eventually lead to human ancestors belong?

Part B – Early Hominid Evolution – Return to the main Physical Anthropology menu and click on “Early Hominid Evolution”.

1. Click on “Discovery of Early Hominids” and answer the following questions:
a. To what genus did the immediate ancestors of humans belong?

b. To which family do both australopithecines and humans belong?

c. What types of organisms are considered hominids?

d. What is meant by the term bipedal?  Quadrupedal?

e. When is it thought that the first australopithecines evolved?
f. What kind of changes were taking place in the African environments as the australopithecines were evolving?

g. What type of environment would have likely favored bipedalism?

h. By 2.5 million years ago, there were at least 2 evolutionary lines of hominids descended from the early australopithecines.  Which line became our early human ancestors?
i. The first australopithecine fossil to be recognized as being something other than an ape was discovered by Raymond Dart in 1924.  Raymond Dart referred to his fossil as the Taung baby.  What species name did he give his fossil?  
j. What evidence did he use to determine that the Taung child was bipedal?
k. In 1974, a team of paleoanthropologists, under the direction of an American, Donald Johanson, found an ancient species of australopithecine at the Hadar site in the Afar Desert region of Northern Ethiopia.  It was a 40% complete skeleton of an adult female.  What did they name the skeleton?  To what species did she belong?
2. Return to the menu and click on “Analysis of Early Hominids”.  Answer the following questions:

a. The pelvic and foot bones of the australopithecines are much more like humans than like apes.  Compare the pelvic bones of apes to those of the australopithecines.
b. What type of environment would have favored bipedalism?  Explain why.
c. Which australopithecines species is thought to be the earliest?

d. Compare the teeth of Australopithecus afarensis to those of Australopithecus africanus.

e. The australopithecines were divided into two main lines, the earlier gracile group and the robustus that evolved later.  Which line is thought to have led to humans?

Part C – Early Human Evolution - Return to the main Physical Anthropology menu and click on “Early Human Evolution”.

1. Click on “Early Transitional Humans” and answer the following questions:

a. What are the major differences between the heads of the australopithecines and those of early humans?
b. What significant environmental change in East Africa 2.5 million years ago seems to be most responsible for the rapid evolutionary changes among hominids?

c. In 1960, Louis and Mary Leakey discovered the earliest human transitional fossils in the Olduvai Gorge in Tanzania.  To what species did they belong?

d. What does the name Homo habilis mean?  What type of tools did they use?
e. Compare the brain size of early transitional humans to those of australopithecines.
f. Compare the mouth and teeth of early humans to those of the australopithecines.  What do the changes in mouth and teeth suggest?

2. Return to the menu and click on “Homo erectus”.  Answer the following questions:
a. Homo erectus was the first fully human species to evolve.  Where have Homo erectus fossils been found?

b. In what ways was Homo erectus successful?
c. What evolutionary developments possibly allowed Homo erectus to migrate to the colder climates of Asia and Europe?

d. The brain case and femur discovered by Eugene Dubois in Java (which he named Pithecanthropus erectus or Java man) was actually determined to be what species?
e. To what species did “Peking Man” belong?
f. Why was the discovery of Homo erectus bones at the Zhoukoudian site so important?
g. How old was the Turkana boy when he died?  How tall would he have grown had he lived into adulthood?
h. Below the neck, Homo erectus was anatomically the same as modern humans.  Compare the skull and brains in humans to those of Homo erectus.
3. Return to the menu and click on “Early Human Culture”.  Answer the following questions:
a. What three innovations are used as evidence for cultural evolution? 

b. The first unquestionable stone tools were made by what species?  What were these tools called?

c. What species began the tool making tradition known as Archeulian?
d. Which Archeulian tool was the most important?

e. Give three examples of the wide variety of tools used by Homo erectus. 
f. What is meant by “subsistence pattern”?

g. How did australopithecines and early transitional humans obtain their food?

h. How did Homo erectus obtain food?

i. What was the most important change in subsistence strategies that may have allowed Homo erectus to move into the colder, temperate regions of the Old World?

Part D – Evolution of Modern Humans – Return to the main Physical Anthropology menu and click on “Evolution of Modern Humans”.

1. Click on “Early Archaic Homo sapiens” and answer the following questions:

a. The evolution into modern humans began anywhere between 600,000 and 100,000 years ago.  To what species do some paleontologists classify the more biologically progressive post-600,000 B.P. populations in Europe and North Africa?

b. Compare the brains and head of late Homo erectus to modern humans.

2. Return to the menu and click on “Neandertals”.  Answer the following questions:

a. Where did the Neandertals live?
b. From what species did the Neandertals evolve?

c. To what type of environment were the Neandertals best adapted?

d. If Neandertals are to be considered a variety or race of modern human, what would be their species name?
e. If Neantertals are to be considered a separate species from modern humans, what would be their species name?

f. Where did the name, “Neandertals”, come from?

g. What evidence finally resulted in the understanding that Neandertals were not modern people?

h. How were Neandertals physically different from modern humans?

i. Scientists believe that Neandertals had a hunting and gathering lifestyle.  What physical features of Neadertal skeletons support this idea?

j. Neandertal skeletons often have healed bone fractures.  What does this suggest?

k. Compare the Neandertal head and face to that of modern humans.

l. Compare the Neandertal brain to that of modern humans.
m. How were the Neandertal’s bodies adapted for life in a cold environment?

n. What is “encephalization”?  

o. What may have caused encephalization to occur?

p. Studies of mitochondrial DNA have shown that Neandertal DNA was very different from that of ancient modern humans.  What does this suggest about the possibility of Neandertals being a modern human ancestor?
q. A skeleton dating back 24,500 years ago of a 4 year old child found in Portugal, shows both Neandertal and modern human characteristics suggesting he was a hybrid.  What does this indicate about the relationship between Neandertals and Homo sapien?

r. Although it is not clear why the Neandertals disappeared, what is one possible explanation?
3. Return to the menu and click on “Archaic Homo sapiens Culture” and answer the following questions.
a. What has been studied to learn about the culture of prehistoric humans?
b. 75,000 years ago, Neandertal tool-making made major advancements.  What is this new tool-making tradition called?

c. What evidence indicates that Neandertals actually hunted big game (large animals) rather than just scavenging the dead bodies?
d. What circumstantial evidence indicates that Neandertals may have obtained food through cannibalism?
e. There is evidence that Neadertals used fire on a regular basis.  What advantages did the use of fire give them?
f. Several Neandertal cave sites show evidence of ritual burial of the dead.  How were the bodies treated prior to burial?

g. What activities performed during burial rituals indicate that the Neadertals believed in an afterlife?
h. Why is it thought that Neadertals must have possessed the ability for speech?  What physical traits in the brain and neck support this idea?
i. What evidence from the La Chapelle-aux-Saints man and the dead buried at the Shanidar Cave indicates that the Neadertals had a complex culture and social organization?

4. Return to the menu and click on “Early Modern Homo sapiens” and answer the following questions:
a. How are modern human skeletons and skulls different from Neandertals and other archaic humans?

b. The first fossils of early modern humans were found in southwestern France and were very similar to modern Europeans.  What were these people named?
c. Compare the skeletons and musculature of these people to the Neandertals.

d. Where does the current data seem to suggest that early modern humans evolved from archaic humans?

e. How does the “replacement model” (also known as the Out of Africa model) suggest that modern humans evolved from archaic humans?

f. How does the “regional continuity (multiregional evolution) model explain the evolution of modern humans?
g. How does the fossil record support the replacement (Out of Africa) model?

h. How do mitochondrial DNA comparisons support the replacement (Out of Africa) model?

i. Who was the “mitochondrial Eve”?

j. What new hypothesis has emerged that combines both the replacement model and the regional continuity model?
