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1: Biological Anthropology/Unit 3: Human Evolution/Trends - WikiEducator
In this live Gr 12 Life Sciences show we take a close look at Human Evolution. In this lesson we look at the place of the
family Hominidae in the animal kingdom. We describe evidence that support the idea of common ancestors for living
hominids.

Genetic data based on molecular clock estimates support a Late Miocene ancestry. Various Eurasian and
African Miocene primates have been advocated as possible ancestors to the early hominins, which came on the
scene during the Pliocene Epoch 5. Though there is no consensus among experts, the primates suggested
include Kenyapithecus, Griphopithecus, Dryopithecus , Graecopithecus Ouranopithecus , Samburupithecus,
Sahelanthropus, and Orrorin. Kenyapithecus inhabited Kenya and Griphopithecus lived in central Europe and
Turkey from about 16 to 14 mya. Dryopithecus is best known from western and central Europe, where it lived
from 13 to possibly 8 mya. Graecopithecus lived in northern and southern Greece about 9 mya, at roughly the
same time as Samburupithecus in northern Kenya. Sahelanthropus inhabited Chad between 7 and 6 million
years ago. Orrorin was from central Kenya 6 mya. Among these, the most likely ancestor of great apes and
humans may be either Kenyapithecus or Griphopithecus. Among evolutionary models that stress the Eurasian
species, some consider Graecopithecus to be ancestral only to the human lineage, containing Australopithecus
, Paranthropus, and Homo , whereas others entertain the possibility that Graecopithecus is close to the
great-ape ancestry of Pan chimpanzees and bonobos and Gorilla as well. In the former model, Dryopithecus is
ancestral to Pan and Gorilla. On the other hand, others would have Dryopithecus ancestral to Pan and
Australopithecus on the way to Homo, with Graecopithecus ancestral to Gorilla. This morphology-based
model mirrors results of some molecular studies, which show chimpanzees, bonobos, and humans to be more
closely related to one another than any of them is to gorillas; orangutans are more distantly related. In a
phylogenetic model that emphasizes African Miocene species, Samburupithecus is ancestral to
Australopithecus, Paranthropus, and Orrorin, and Orrorin begets Australopithecus afarensis, which is ancestral
to Homo. The Miocene Epoch was characterized by major global climatic changes that led to more seasonal
conditions with increasingly colder winters north of the Equator. By the Late Miocene, in many regions
inhabited by apelike primates, evergreen broad-leaved forests were replaced by open woodlands, shrublands,
grasslands, and mosaic habitats, sometimes with denser-canopied forests bordering lakes, rivers, and streams.
Such diverse environments stimulated novel adaptations involving locomotion in many types of animals,
including primates. In addition, there were a larger variety and greater numbers of antelope, pigs, monkeys,
giraffes, elephants, and other animals for adventurous hominins to scavenge and perhaps kill. But large cats,
dogs, and hyenas also flourished in the new environments; they not only would provide meat for scavenging
hominins but also would compete with and probably prey upon them. In any case, our ancestors were not
strictly or even heavily carnivorous. Instead, a diet that relied on tough, abrasive vegetation, including seeds,
stems, nuts, fruits, leaves, and tubers, is suggested by primate remains bearing large premolar and molar teeth
with thick enamel. Behaviour and morphology associated with locomotion also responded to the shift from
arboreal to terrestrial life. The development of bipedalism enabled hominins to establish new niche s in
forests, closed woodlands, open woodlands, and even more open areas over a span of at least 4. Indeed,
obligate terrestrial bipedalism that is, the ability and necessity of walking only on the lower limbs is the
defining trait required for classification in the human tribe, Hominini. Striding through the Pliocene The
anatomy of bipedalism Bipedalism is not unique to humans, though our particular form of it is. Whereas most
other mammalian bipeds hop or waddle, we stride. Homo sapiens is the only mammal that is adapted
exclusively to bipedal striding. Unlike most other mammalian orders, the primates have hind- limb -dominated
locomotion. Accordingly, human bipedalism is a natural development from the basic arboreal primate body
plan, in which the hind limbs are used to move about and sitting upright is common during feeding and rest.
Skeletal and muscular structures of a human leg left and a gorilla leg right. The initial changes toward an
upright posture were probably related more to standing, reaching, and squatting than to extended periods of
walking and running. Human beings stand with fully extended hip and knee joints, such that the thighbones
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are aligned with their respective leg bones to form continuous vertical columns. To walk, one simply tilts
forward slightly and then keeps up with the displaced centre of mass, which is located within the pelvis. The
large muscle masses of the human lower limbs power our locomotion and enable a person to rise from
squatting and sitting postures. Body mass is transferred through the pelvis, thighs, and legs to the heels, balls
of the feet, and toes. Remarkably little muscular effort is expended to stand in place. Indeed, our large buttock,
anterior thigh, and calf muscles are virtually unused when we stand still. Instead of muscular contraction, the
human bipedal stance depends more on the way in which joints are constructed and on strategically located
ligaments that hold the joints in position. Fortunately for paleoanthropologists, some bones show dramatic
signs of how a given hominin carried itself, and the adaptation to obligate terrestrial bipedalism led to notable
anatomic differences between hominins and great apes. These differences are readily identified in fossils,
particularly those of the pelvis and lower limbs. Although we are bipedal, our pelvis is oriented like that of
quadrupedal primates. The early bipedal hominins assumed erect trunk posture by bending the spine upward,
particularly in the lower back lumbar region. In order to transfer full upper-body mass to the lower limbs and
to reposition muscles so that one could walk without assistance from the upper limbs and without wobbling
from side to side, changes were required in the pelvisâ€”particularly in the ilia the large, blade-shaped bones
on either side , the ischia protuberances on which body rests when sitting , and the sacrum a wedge-shaped
bone formed by the fusing of vertebrae. Hominin hip bones have short ilia with large areas that articulate with
a short, broad sacrum. Conversely, great-ape hip bones have long ilia with small sacral articular areas, and
sacra of the great apes are long and narrow. The human pelvis is unique among primates in having the ilia
curved forward so that the inner surfaces face one another instead of being aligned sideways, as in apes and
other quadrupeds. Curved ilia situate some of the gluteal muscles on the side of the hip joint , where they
steady the pelvis as the foot swings forward during a step. This special mechanism allows us to walk
smoothly, with only slight oscillations of the pelvis and without gross side-to-side motions of the upper body.
Humans have short ischia and long lower limbs , facilitating speedy actions of the hamstring muscles, which
extend the thigh at the hip joint, while great apes have long ischia and short hind limbs , which give them
powerful hip extension for climbing up trees. Characteristically, a human thighbone is long and has a very
large, globular head and a short, round neck; at the knee a prominent lateral ridge buttresses the groove in
which the kneecap lies. The femurs are farther apart at the hips than at the knees and slant toward the midline
to keep the knees close together. This angle allows anthropologists to diagnose bipedalism even if the fossil is
only the knee end of a femur. The femurs of quadrupedal great apes, on the other hand, do not converge
toward the knees, and the femoral shafts lack telltale angling. Comparison of the pelvis and lower limbs of a
chimpanzee, an australopith, and a modern human. The skeletal structure of a human being left and of a gorilla
right. Several differences allow the human being to walk erect on two legs with a striding gait rather than
move in a knuckle-walking fashion like the gorilla. In the pelvis these differences include shorter ischia, a
broader sacrum, and broader, curved-in ilia with a lower iliac crest. In the legs the femurs thighbones are
relatively long and are set farther apart at the hips than they are at the knees. Human feet are distinct from
those of apes and monkeys. This is not surprising, since in humans the feet must support and propel the entire
body on their own instead of sharing the load with the forelimbs. In humans the heel is very robust , and the
great toe is permanently aligned with the four diminutive lateral toes. Unlike other primate feet, which have a
mobile midfoot, the human foot possesses if not requires a stable arch to give it strength. Accordingly, human
footprints are unique and are readily distinguished from those of other animals. Page 1 of 8.
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In this live Grade 12 Life Sciences show we consider the following aspects of human evolution: Interpretation of a
phylogenetic tree to show the place of the family Hominidae in the animal kingdom.

Human Evolution Human evolution is the lengthy process of change by which people originated from apelike
ancestors starting nearly five million years ago. The modern scientific study of human evolution is called
paleoanthropology. A subfield of anthropology, this discipline searches for the roots of human physical traits,
culture, and behavior. It attempts to answer questions: What makes us human? When and why did we begin to
walk upright? How did our brains, language, art, music, and religion develop? By approaching these questions
from a variety of directions, using information learned from other disciplines such as molecular biology ,
paleontology, archaeology, sociology, and biology, we continue to increase knowledge of our evolutionary
origins. Most cultures throughout human history have myths, stories, and ideas about how life and culture
came into existence. Although the current theory of evolution, based on the ideas of Charles Darwin , is
accepted by a majority of scientists in our time, it is important to remember that many earlier ideas were
recognized as well. Darwin presented evidence showing that natural species including humans have changed,
or evolved, over long spans of time. He also argued that radically new forms of life develop from existing
species. He noted that all organisms compete with one another for food, space, mates, and other things needed
for survival and reproduction. The most successful individuals in this competition have the greatest chance of
reproducing and passing these characteristics on to offspring. Over hundreds of thousands of generations, one
form of life can evolve into one or more other forms. Darwin called this process natural selection. Modern
science now understands that the mechanism for evolutionary change resides in genes , the basic building
block of heredity. Genes determine how the body, and often the behavior, of an organism will develop over
the course of its life. In recent decades, biological and social scientists have made impressive strides in
understanding our complex physical and cultural origins. Their research has revealed gradual alterations in our
genetic structure, as well as shifts in culture and behavior, that have transformed humankind into the
planet-dominant species. Scientists estimate that our human ancestors began to diverge from the African
primates between eight million and five million years ago. This figure is the result of studying the genetic
makeup of humans and apes, and then calculating approximately how long it took for those differences to
develop. Using similar methods of comparing genetic variation among human populations around the world, it
is thought that all people living today share a common genetic ancestor. Here, fossil remains of our earliest
ancestors can be found. Humankind appears to have first evolved in Africa, and the fossils of early humans, or
hominids, who lived between five million and two million years ago, come entirely from Africa. Starting with
the modern human skull, it is possible to trace our ancestry back millions of years. As we travel back in time,
our ancestors look less and less like us and begin to resemble our closest relatives, the African apes. Because
our physical and genetic characteristics are similar, evolutionary theory offers evidence that ancestral humans
had a very close relationship to a group of primates, the apes. Humans, chimpanzees, gorillas, and the large
apes of Africa share a common ancestor that lived between eight million and five million years ago. Humans,
or hominids, belong to the scientific order named Primates, a group of more than species of animals that
includes the monkeys, lemurs, and apes. Modern humans have a number of physical characteristics resembling
our ape ancestry. The social systems of humans also share similarities with the African apes and other
primates, such as baboons, chimpanzees, and rhesus monkeys. Chimps live, groom, feed, and hunt together
and form strong family bonds. Early humankind probably had a similar lifestyle. Scientists now know that
nearly 98 percent of the genes in humans and chimpanzees are identical, making chimps the closest living
biological relative of humans. However, there are fundamental differences between modern humans and their
primate relatives. The human brain is larger and more complex, giving humankind the ability to communicate
through language, art, and symbols, to walk upright, and to develop a throat structure that makes speech
possible. One of the earliest defining human traits is bipedalism, the ability to walk upright on two legs. This
characteristic evolved over four million years ago. Other important human characteristics, such as a large and
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complex brain, the ability to make and use tools, and the capacity for language and culture, developed more
recently. Many of what we consider advanced traits, such as art, religion, and different expressions of cultural
diversity, emerged during the past , years. Most paleoanthropologists today recognize ten to fifteen different
groups of early humans. They do not agree, however, about how they are related or which ones simply died
out along the way. Researchers also disagree about how to describe, identify, and classify these early human
species, and what factors influenced the evolution and extinction of each species. Evolution of
Australopithecines Nearly five million years ago in Africa, an apelike species evolved with two important
traits that distinguished it from the apes. This species had small canine teeth next to the four front teeth , and it
was bipedal , meaning it could walk on two legs instead of four. Scientists refer to these earliest human
species as australopithecines, or australopith for short. The fossil record shows that there is not an orderly
sequence leading from one form to another. Several groups lived at the same time and characteristics
developed at different rates; therefore the human family tree suggests a long and complex past. Fossils from
several early australopith species that lived between four million and two million years ago clearly
demonstrate a variety of adaptations that mark the transition between ape to human. Prior to four million years
ago, fossil remains are scarce and incomplete; where available, however, they do show a primitive
combination of ape and human features. Most of the key characteristics that stand out as distinctly human are
related to their bipedal stance. The australopiths had an S-shaped spine that allowed for balance when
standing. The opening through which the spinal cord attached to the brain was positioned more forward,
allowing for the head to be balanced over the upright spine. The pelvic bone was shorter and broader than in
apes, giving the pelvis a bowl shape that supported the internal organs when standing or walking upright. The
upper legs angled inward allowing the knees to support the body while standing or walking. Shorter and less
flexible toes functioned as rigid levers for pushing off the ground with each step. Most early species had small
canine teeth, a projecting face, and a small brain. They weighed between 22 and 37 kilograms 60 to pounds ,
and were 0. Males were generally larger than females. Both had curved fingers and long thumbs with a wide
range of movement. The apes, in comparison, have longer, more curved, and stronger fingers that make them
well adapted for hanging and swinging from branches. Apes also have short thumbs, which limits their ability
to manipulate small objects. There were at least two major groups of australopithecine, one with very large
teeth and heavy jaw muscles referred to as robust, and another referred to as gracile. The main difference was
in the size of the jaws and teeth. Beyond that, there was no appreciable difference in body size. The evidence
suggests that the large-toothed robust group ate primarily plant foods, where as the gracile group concentrated
on a more diverse diet that included meat. Details known about each group are delineated below. Early
Australopiths or Gracile Group Ardipithecus ramidus. Discovered in and estimated at 4. This ancient line
suggests a close relationship with apes and chimps because of the enamel found on the teeth. Whether or not it
walked upright is unknown. Discovered in and estimated at four million years old. Jaws were apelike but the
legs were humanlike; it may have walked upright. Discovered in by Donald Johanson and known as "Lucy.
Thought to walk upright and bipedal, these may have left footprints in volcanic ash in Laetoli 3. Fossils show
sexual differences, and suggest that they were adept at climbing trees. First found in by Raymond Dart, this
was the first known australopith. Dating from 3 to 2. Many feel this is the best candidate as ancestor to early
Homo species. Later Australopiths or Robust Group Australopithecus aethiopicus. Found in , this group dates
from 2. The skull, known as "the black skull," shows a possible relationship with A. This group lived over a
long period of time, between 2. This skull has the most specialized features of the robust group, with a
massive, wide face capable of withstanding extreme chewing forces. This group lived between 1. This group
had jaws, teeth, and habitat similar to A. Evolution of Modern Humans Homo habilis. After researchers
unearthed the australopithecines, the next major "missing link" to be found was Homo habilis, an early
representative of modern humankind. This creature was bipedal, fully upright, and had the capacity to use
forearms for handling tools and weapons. These fossil specimens show an increased brain size of cubic
centimeters 37 cubic inches , and a jaw and tooth size more closely resembling modern humans. Any residual
physical traits for climbing had also disappeared. Cut marks on bones suggest the use of tools to prepare meat.
They probably retained some of the skeletal characteristics of the australopithecines that made them great
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climbers. They may have spent considerable time in trees foraging, sleeping, and avoiding predators. They
were the first of our relatives to have opposable thumbs, and the fossil skulls show physical traces of
asymmetrical brain development, which is reflected in the way that stone tools were shaped. Some researchers
feel that Homo habilis had a large enough brain to have the rudimentary capacity for speech that may have
encouraged cooperation and sharing amongst members of a group. That our distant H. The technology of these
first toolmakers existed for more than , years.
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Changes that allow an organism to better adapt to its environment will help it survive and have more
offspring. Evolution by natural selection is one of the best substantiated theories in the history of science,
supported by evidence from a wide variety of scientific disciplines, including paleontology, geology, genetics
and developmental biology. More simply put, the theory can be described as "descent with modification," said
Briana Pobiner, an anthropologist and educator at the Smithsonian Institution National Museum of Natural
History in Washington, D. The theory is sometimes described as " survival of the fittest ," but that can be
misleading, Pobiner said. For example, a study on human evolution on 1, students, published online in the
journal Personality and Individual Differences in October , found that many people may have trouble finding a
mate because of rapidly changing social technological advances that are evolving faster than humans. As a
hypothetical example, Darwin used North American black bears, which were known to catch insects by
swimming in the water with their mouths open: Darwin was so embarrassed by the ridicule he received that
the swimming-bear passage was removed from later editions of the book. Scientists now know that Darwin
had the right idea but the wrong animal. Instead of looking at bears, he should have instead been looking at
cows and hippopotamuses. The last shore-dwelling ancestor of modern whales was Sinonyx, top left, a
hyena-like animal. Over 60 million years, several transitional forms evolved: Natural selection can change a
species in small ways, causing a population to change color or size over the course of several generations. This
is called "microevolution. Given enough time and enough accumulated changes, natural selection can create
entirely new species, known as "macroevolution. Take the example of whales â€” using evolution as their
guide and knowing how natural selection works, biologists knew that the transition of early whales from land
to water occurred in a series of predictable steps. The evolution of the blowhole, for example, might have
happened in the following way: Random genetic changes resulted in at least one whale having its nostrils
placed farther back on its head. Those animals with this adaptation would have been better suited to a marine
lifestyle, since they would not have had to completely surface to breathe. Such animals would have been more
successful and had more offspring. In later generations, more genetic changes occurred, moving the nose
farther back on the head. Other body parts of early whales also changed. Front legs became flippers. Their
bodies became more streamlined and they developed tail flukes to better propel themselves through water. The
colorful plumage of peacocks and the antlers of male deer are both examples of traits that evolved under this
type of selection. The French biologist Jean-Baptiste Lamarck came up with the idea that an organism could
pass on traits to its offspring, though he was wrong about some of the details. Around the same time as
Darwin, British biologist Alfred Russel Wallace independently came up with the theory of evolution by
natural selection. Such changes are called mutations. Mutations can be caused by random errors in DNA
replication or repair, or by chemical or radiation damage. Most times, mutations are either harmful or neutral,
but in rare instances, a mutation might prove beneficial to the organism. If so, it will become more prevalent in
the next generation and spread throughout the population. In this way, natural selection guides the
evolutionary process, preserving and adding up the beneficial mutations and rejecting the bad ones. For
example, genes can be transferred from one population to another when organisms migrate or immigrate, a
process known as gene flow. And the frequency of certain genes can also change at random, which is called
genetic drift. A wealth of evidence Even though scientists could predict what early whales should look like,
they lacked the fossil evidence to back up their claim. They mocked the idea that there could have ever been
such a thing as a walking whale. The critical piece of evidence came in , when paleontologists found the
fossilized remains of Ambulocetus natans, an animal whose name literally means "swimming-walking whale.
It was clearly adapted for swimming, but it was also capable of moving clumsily on land, much like a seal.
When it swam, the ancient creature moved like an otter, pushing back with its hind feet and undulating its
spine and tail. Modern whales propel themselves through the water with powerful beats of their horizontal tail
flukes, but Ambulocetus still had a whip-like tail and had to use its legs to provide most of the propulsive
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force needed to move through water. Fossil "links" have also been found to support human evolution. In early
, a fossilized jaw and teeth found that are estimated to be up to , years old, making them at least 50, years older
than modern human fossils previously found outside Africa. This finding provides another clue to how
humans have evolved. Controversy Despite the wealth of evidence from the fossil record, genetics and other
fields of science, some people still question its validity. Some politicians and religious leaders denounce the
theory of evolution, invoking a higher being as a designer to explain the complex world of living things,
especially humans. School boards debate whether the theory of evolution should be taught alongside other
ideas, such as intelligent design or creationism. Mainstream scientists see no controversy. Additional resources
The National Oceanic and Atmospheric Administration has a presentation on whale evolution. To understand
the difference between a theory and fact , see this National Academy of Sciences website. Evolution â€” News
and information on evolution and the battle with proponents of so-called creation science.
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In this live Grade 12 Life Sciences show we take a close look at Evolution - Natural Selection. In this lesson we cover
the similarities & differences between natural & artificial selection.

Before Darwin[ edit ] The word homo, the name of the biological genus to which humans belong, is Latin for
"human". It was chosen originally by Carl Linnaeus in his classification system. The word "human" is from
the Latin humanus, the adjectival form of homo. Darwin applied the theory of evolution and sexual selection
to humans when he published The Descent of Man in Neanderthal remains were discovered in a limestone
quarry in , three years before the publication of On the Origin of Species, and Neanderthal fossils had been
discovered in Gibraltar even earlier, but it was originally claimed that these were human remains of a creature
suffering some kind of illness. Also, the specimen showed short canine teeth , and the position of the foramen
magnum the hole in the skull where the spine enters was evidence of bipedal locomotion. All of these traits
convinced Dart that the Taung Child was a bipedal human ancestor, a transitional form between apes and
humans. During the s and s, hundreds of fossils were found in East Africa in the regions of the Olduvai Gorge
and Lake Turkana. The driving force of these searches was the Leakey family, with Louis Leakey and his wife
Mary Leakey , and later their son Richard and daughter-in-law Meave â€”all successful and world-renowned
fossil hunters and paleoanthropologists. From the fossil beds of Olduvai and Lake Turkana they amassed
specimens of the early hominins: These finds cemented Africa as the cradle of humankind. In the late s and the
s, Ethiopia emerged as the new hot spot of paleoanthropology after "Lucy" , the most complete fossil member
of the species Australopithecus afarensis , was found in by Donald Johanson near Hadar in the desertic Afar
Triangle region of northern Ethiopia. Although the specimen had a small brain, the pelvis and leg bones were
almost identical in function to those of modern humans, showing with certainty that these hominins had
walked erect. White in the s, including Ardipithecus ramidus and Ardipithecus kadabba. The skeletal anatomy
combines primitive features known from australopithecines with features known from early hominins. The
individuals show signs of having been deliberately disposed of within the cave near the time of death. The
fossils were dated close to , years ago, [65] and thus are not a direct ancestor but a contemporary with the first
appearance of larger-brained anatomically modern humans. In their seminal paper in Science , Sarich and
Wilson estimated the divergence time of humans and apes as four to five million years ago, [67] at a time
when standard interpretations of the fossil record gave this divergence as at least 10 to as much as 30 million
years. Subsequent fossil discoveries, notably "Lucy", and reinterpretation of older fossil materials, notably
Ramapithecus , showed the younger estimates to be correct and validated the albumin method. On the basis of
a separation from the orangutan between 10 and 20 million years ago, earlier studies of the molecular clock
suggested that there were about 76 mutations per generation that were not inherited by human children from
their parents; this evidence supported the divergence time between hominins and chimps noted above.
However, a study in Iceland of 78 children and their parents suggests a mutation rate of only 36 mutations per
generation; this datum extends the separation between humans and chimps to an earlier period greater than 7
million years ago Ma. Additional research with offspring of wild chimp populations in 8 locations suggests
that chimps reproduce at age And these data suggest that Ardipithecus 4. A new comparison of the human and
chimp genomes suggests that after the two lineages separated, they may have begun interbreeding A principal
finding is that the X chromosomes of humans and chimps appear to have diverged about 1. There were in fact
two splits between the human and chimp lineages, with the first being followed by interbreeding between the
two populations and then a second split. The suggestion of a hybridization has startled paleoanthropologists ,
who nonetheless are treating the new genetic data seriously. In , Meave Leakey discovered Australopithecus
anamensis. The find was overshadowed by Tim D. In , Martin Pickford and Brigitte Senut discovered, in the
Tugen Hills of Kenya , a 6-million-year-old bipedal hominin which they named Orrorin tugenensis. And in , a
team led by Michel Brunet discovered the skull of Sahelanthropus tchadensis which was dated as 7.
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Human Evolution. The family Hominidae of order Primates includes chimpanzees and humans. Evidence from the fossil
record and from a comparison of human and chimpanzee DNA suggests that humans and chimpanzees diverged from a
common hominoid ancestor approximately 6 million years ago.

Scientific evidence shows that the physical and behavioral traits shared by all people originated from apelike
ancestors and evolved over a period of approximately six million years. One of the earliest defining human
traits, bipedalism -- the ability to walk on two legs -- evolved over 4 million years ago. Other important human
characteristics -- such as a large and complex brain, the ability to make and use tools, and the capacity for
language -- developed more recently. Many advanced traits -- including complex symbolic expression, art, and
elaborate cultural diversity -- emerged mainly during the past , years. Physical and genetic similarities show
that the modern human species , Homo sapiens, has a very close relationship to another group of primate
species, the apes. Humans first evolved in Africa, and much of human evolution occurred on that continent.
The fossils of early humans who lived between 6 and 2 million years ago come entirely from Africa. Most
scientists currently recognize some 15 to 20 different species of early humans. Scientists do not all agree,
however, about how these species are related or which ones simply died out. Many early human species -certainly the majority of them â€” left no living descendants. Scientists also debate over how to identify and
classify particular species of early humans, and about what factors influenced the evolution and extinction of
each species. Early humans first migrated out of Africa into Asia probably between 2 million and 1. They
entered Europe somewhat later, between 1. Species of modern humans populated many parts of the world
much later. For instance, people first came to Australia probably within the past 60, years and to the Americas
within the past 30, years or so. The beginnings of agriculture and the rise of the first civilizations occurred
within the past 12, years. Paleoanthropology Paleoanthropology is the scientific study of human evolution.
Paleoanthropology is a subfield of anthropology, the study of human culture, society, and biology. The field
involves an understanding of the similarities and differences between humans and other species in their genes,
body form, physiology, and behavior. Paleoanthropologists search for the roots of human physical traits and
behavior. They seek to discover how evolution has shaped the potentials, tendencies, and limitations of all
people. For many people, paleoanthropology is an exciting scientific field because it investigates the origin,
over millions of years, of the universal and defining traits of our species. However, some people find the
concept of human evolution troubling because it can seem not to fit with religious and other traditional beliefs
about how people, other living things, and the world came to be. Nevertheless, many people have come to
reconcile their beliefs with the scientific evidence. Early human fossils and archeological remains offer the
most important clues about this ancient past. These remains include bones, tools and any other evidence such
as footprints, evidence of hearths, or butchery marks on animal bones left by earlier people. Usually, the
remains were buried and preserved naturally. They are then found either on the surface exposed by rain, rivers,
and wind erosion or by digging in the ground. By studying fossilized bones, scientists learn about the physical
appearance of earlier humans and how it changed. Bone size, shape, and markings left by muscles tell us how
those predecessors moved around, held tools, and how the size of their brains changed over a long time.
Archeological evidence refers to the things earlier people made and the places where scientists find them. By
studying this type of evidence, archeologists can understand how early humans made and used tools and lived
in their environments. The process of evolution The process of evolution involves a series of natural changes
that cause species populations of different organisms to arise, adapt to the environment, and become extinct.
All species or organisms have originated through the process of biological evolution. In animals that
reproduce sexually, including humans, the term species refers to a group whose adult members regularly
interbreed, resulting in fertile offspring -- that is, offspring themselves capable of reproducing. Scientists
classify each species with a unique, two-part scientific name. In this system, modern humans are classified as
Homo sapiens. Evolution occurs when there is change in the genetic material -- the chemical molecule, DNA
-- which is inherited from the parents, and especially in the proportions of different genes in a population.
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Genes represent the segments of DNA that provide the chemical code for producing proteins. Information
contained in the DNA can change by a process known as mutation. The way particular genes are expressed
â€” that is, how they influence the body or behavior of an organism -- can also change. Evolution does not
change any single individual. Instead, it changes the inherited means of growth and development that typify a
population a group of individuals of the same species living in a particular habitat. Parents pass adaptive
genetic changes to their offspring, and ultimately these changes become common throughout a population. As
a result, the offspring inherit those genetic characteristics that enhance their chances of survival and ability to
give birth, which may work well until the environment changes. Human evolution took place as new genetic
variations in early ancestor populations favored new abilities to adapt to environmental change and so altered
the human way of life. Rick Potts provides a video short introduction to some of the evidence for human
evolution , in the form of fossils and artifacts.
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6: Human Evolution Evidence | The Smithsonian Institution's Human Origins Program
Human evolution. Human evolution is the lengthy process of change by which people originated from apelike ancestors.
Scientific evidence shows that the physical and behavioral traits shared by all people originated from apelike ancestors
and evolved over a period of approximately six million years.

Paleoanthropologists are trying to answer a number of questions about human evolution. Why did our earliest
ancestors stand up? How did our ancestors provision themselves? Why did some species become extinct until
only one species, Homo sapiens, was left? When, where and why did modern humans evolve? What was the
role of the Neandertals? What makes us human? While hypotheses have been suggested, new research
continues to change and hone the picture of the evolution of humanity. This section of the course is not
intended to provide a complete review of paleoanthropological research, but merely to provide an overview of
key finds and outline trends in hominin evolution. For more in depth information, please see the "For Further
Exploration" at the end of this page. You may want to start with a minute video by Louise Leakey Digging for
Humanity and for a little bit of fun, check out The Simpsons take on evolution, both biological and cultural!
Morphological Trends in Human Evolution There are a number of trends in the evolution of the
proto-hominins to modern Homo sapiens. These traits do not occur all at once, but over millions of years. In
general, the trends include: More details will be given about these traits in the sections on the hominins. Three
other trends are important in the evolution of hominins: These are discussed in more detail next. Bipedalism
Human skeleton walking For a long time, paleoanthropologists thought that large brains were the first
hallmark of becoming human; however, research in the 20th century showed that bipedalism, or upright
walking, was the first morphological trait on the road to humanity. Human bipedalism differs from the
bipedalism practiced by other primates in that it is habitual. In other words, it is the primary form of moving
around. Other primates practice facultative bipedalism, which is a temporary form of bipedal locomotion, e.
Few other animals are habitual bipeds, e. There are numerous anatomical changes that evolved to make
hominins efficient bipedal locomotors. Here are some, but not all, of the major changes that occurred eLucy
They first appear with the proto-hominin Sahelanthropus tcahdensis, which is dated to 6. These physical
changes continue to refine until we see them as we do today in modern Homo sapiens Jurmain et al. You can
explore all of the anatomical changes associated with bipedalism in more detail by visiting Step by Step:
Hypotheses on the evolution of bipedalism Several hypotheses have been proposed over the last century or so
to explain the evolution of hominins. As bipedalism is the first trait on the road to modern humans, these
hypotheses focus on the emergence of habitual bipedalism. Many have been refuted as new data is discovered.
The first hypothesis was the hunting hypothesis proposed by Charles Darwin. The hunting hypothesis claims
that the key to human evolution was the shift from an arboreal life to a terrestrial one. He predicted that the
earliest hominins would be found in Africa based on the similarities he saw between humans and African apes.
He suggested that bipedalism gave the first hominins an advantage in that it freed up their hands to carry
weapons used to hunt animals. Darwin also suggested that larger brains preceded bipedalism as intelligence
was needed to make the tools. With the discovery of new data, other hypotheses have been proposed including
the patchy-forest and provisioning. The patchy forest hypothesis suggests that the emerging mosaic
environment that began emerging at the end of the Miocene made bipedalism advantageous. The phrase
mosaic environment in this case refers to an environment that had patchy forest interspersed with grasslands
that eventually became the African savannas that we know today. This caused food resources to become
spread out over the landscape. For traveling long distances, bipedalism is more energy efficient than
quadrupedalism. Traveling bipedally freed up hands for carrying provisions and the early hominins could have
easily fed from both terrestrial and arboreal resources. The provisioning hypothesis states that having hands
free to carry food allowed males to provision females and offspring. Since much of the females energy went to
child-rearing, the ability of a male to provision her and her offspring would have been an attractive quality.
Those males who could walk more efficiently bipedally while carrying food would have been prime mate
material, allowing both the male and female to reproduce successfully. The truth of the matter is that the
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origins of bipedalism are still murky. Further research will hopefully help us come closer to a determination of
why bipedalism, and hence our early ancestors, evolved. In the meantime, you can explore other hypotheses
on the origins of bipedalism on the NOVA web site: Non-honing Chewing Complex Apes have a honing
chewing complex, which is good for cutting and shredding food. Their upper canines are large, pointed
triangular shape , and projecting. These two teeth also have a sharp edge on the back. This edge is kept sharp
because each time the jaws close, the upper canine rubs against, or hones, the sharp edge of the lower third
premolar. This can happen because of the diastema present on the jaws that allows for the jaws to close
completely. Without the honing action, the canines and premolars would not be able to efficiently shred leaves
and fruit. Over time, hominins lose this honing complex. The diastema disappears, the canine reduces in size,
and the molars increase in size Larsen Encephalization of the Brain Encephalization of the brain refers to a
couple of things: The brain-size to body mass ratio does not change that much in the hominins. It is not just
the size of the brain that is important. During this process of encephalization, there is also a rewiring of the
brain that coincides with the emergence of material culture such as stone tools. It is not until this occurs that
hominins leave Africa, enabled greatly by cultural advances. Non-human primate brains are symmetrical as
are the brains of early hominins. With the emergence of Homo we see the lateralization of the brain--it
becomes asymmetrial right brain, left brain. We know this from endocasts. Endocasts form when minerals
replace brain matter inside the cranium during the fossilization process. These endocasts allow
paleoanthropologists to study the cortical folds of the brain and compare it to modern humans. Based on
endocasts, researchers determined that three areas of the brain began to change in Homo: It is these changes
that may have allowed the early members of our genus to develop cultural adaptations to environmental
pressures. Why did the brain change in early Homo? The question that confronted paleoanthropologists was
why the brain changed. Big brains have some disadvantages: One possible explanation incorporates the
interaction of three different variables: Research suggests that brain size and size of social groups correlates
positively among living primates, implying that big brains helped individuals keep track of such things as
dominance hierarchies, allies, etc. Second, a big brain allows for primates to keep track of large subsistence
territories and allows for omnivores to develop strategies for collecting a wide-variety of foodstuffs. The
argument for this, the social brain hypothesis, is laid out by Robin Dunbar in this [psych. Dunbar also claims
that it was changes in the neocortex, a mm thick top layer of the cerebral hemispheres, that were critical in the
"homininzation" development of cognitive abilities of our ancestors. Please read this short article on the
evolution of human cognitive abilities. This is the period of the adaptive radiation of the apes and a period of
mountain building that led to the formation of the Great Africa Rift Valley see Image: Great Africa Rift
Valley. With the emergence of the rift mountains, the rains that heretofore had moved across the continent
from the Atlantic Ocean were blocked referred to as a rain shadow , leading to the aridification of Eastern
Africa Image: African Rift Valley, Kenya and Image: Rift Valley, Afar, Ethiopia. The savanna environment
that evolved in Eastern Africa was and is a much more open environment than the forested environment of
Western and Central Africa, leading to rise of new adaptations for plants and animals. It is in this newly
emerging environment that hominin evolution takes off, although recent research indicates that
proto-hominins lived in Western Africa. Paleoclimatic data has been correlated with speciation events in
hominin evolution, but it does not seem to account for all speciation events. Paleoanthropologists are still
working to identify the selective pressures that resulted in the evolution of different hominin species.
Nonetheless, the paleoclimatic data suggests the following: Grasslands spread in Africa between million years
ago during a cooling and drying phase. It is during this time frame that the common ancestor of African apes
and humans lived. The common ancestor was more than like a quadruped who was arboreal or at least spent a
significant amount of time in the trees. In the middle of this period, approximately million years ago, the first
bipedal hominin emerged, Sahelanthropus tchadensis. Sahelanthropus and a few other early hominins are
referred to as proto-hominins in recognition of their primitive, ape-like features. In the mid-Pliocene period,
million years ago, yet another cooling and drying phase is correlated with the adaptive radiation of the
hominins, including the emergence of the robust australopithecines note: In this course we will refer to the
robust species as Australopithecine and the genus Homo. Near the beginning of the Pleistocene period, also
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known as the Ice Age, the environment continued to get drier. Open habitats spread in East Africa. During this
period, Homo ergaster Homo erectus emerges and finally leaves the African continent. This data has a
tendency to make us think that hominin evolution was driven by environmental changes; however, the
presence of Sahelanthropus tchadensis in West Africa forces paleoanthropologists to acknowledge the
possibility that geologic, climatic, and environmental changes occuring in Africa during the Miocene, Pliocene
and Pleistocene had little to do with the evolution of hominins. How Humans Evolved, 5th edition.
Humankind Emerging, 8th edition.
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7: Human Evolution Free Download Video MP4 3GP M4A - www.enganchecubano.com
Pupils learn about new technologies being used to update what is known about human evolution and migration. They
then compare the new theories to the traditional knowledge. Get Free Access See Review.

Share1 Shares The evolution from our closest non-human ancestor to present day humans is one with many
transitions. Some of these transitions are widely agreed upon by the scientific community while others are
shrouded in frustrating darkness. Below are the ten species that have added the most to our lineage, some
adding seemingly simple advances like walking on two legs and chewing food differently to mastering fire
and dominating every other species on Earth. This lineage split occurred around 5. A distorted skull was found
in the Djurab Desert of Chad in and was dated to around mya. By looking at the way the skull attaches to the
skeleton it can be inferred that S. The controversy begins when looking at the size of the braincase, in S. The
skull was dated to around 3. One of the most significant changes is in its name. Platyops means flat face, a
subtle morphology shift indicating a change in jaw usage meaning K. The size of the molar teeth point to a
species that chewed its food, coupled with the different jaw usage shows K. Again controversy comes into
play with some saying K. The skeleton suggests a female of 64 lbs and a height of 3 ft 7 in that walked
upright. This may have supported a life of spending the day on the ground and the night sleeping in the trees.
Another find was Selam, a skull and skeleton fragments from a three year old female dating back to 3. The
skull had a brain capacity of cc which suggests a total adult capacity of about cc; quite a bit slower than a
chimpanzee. One of the biggest differences between humans and other mammals is our incredibly large brains
in relation to our body size. When a human baby is born it is totally reliant on the mother for everything, with
suckling and grasping being its only real attributes. It takes about 25 years for our brains to become fully
developed while chimpanzees are complete by age 3. This may be due to the new information required to learn
with the advent of bipedalism and the way of life that comes along with it. Another interesting difference
between chimps and humans is the presence of the lunate sulcus in chimps. This divides the occipital lobe
involved in sight from the rest of the brain. When a plaster cast of the skull was made scientists found the
lunate sulcus was moving back, making smaller the occipital lobe and expanding the neocortex. This suggests
Selam could have had greater reasoning skills and more control of motor functions. They were bipeds, roughly
the same size as the Australopithecus genus, but what separated these guys from the rest was their face and
mouth. They had very large faces with a significant narrowing of the skull above their brow line.
Complimenting these gigantic teeth were massive jaw muscles connected to a bony crest on top of the skull.
Researchers believe the advantage of eating tubers made it easier to meet the caloric requirements raised by a
larger brain. Their thumbs were broader than before adding to the dexterity inherent to modern humans,
possibly advancing their stone tool making. Members of this species stood between feet tall, had less of a
snout and more of a nose, and an elevated forehead different from the sloped morphology of the
Australopithecus and Paranthropus genus before them. In a span of only thousands of years large lakes would
become desert which would then become lakes again. This is thought to have sped up brain development
because adaptations had to be made in order for the Homo genus to continue on. They may have been the first
to harness fire, had a multitude of stone tools that were more sophisticated and becoming more unique. The
species had a smaller, flatter face with teeth and jaws smaller than before. There is also evidence of an early
form of symbolic or linguistic communication. The boy was 5 ft 3 in tall with wide hips and long, thin arms.
He was part of the H. Group living was an important manifestation due to its societal implications. There is
speculative evidence supporting the link between cooking and fire building with group living. Some argue this
is why human babies can easily have numerous caregivers since our ancestors took turns raising the young in a
tribal manner. Some of the most compelling evidence of communal living came from a male H. This shows a
caring for others and a transition of the brain from only caring about self-preservation to the well fare of the
group. This was a dramatic jump in brain volume and capability which could have accounted for the increase
in intellect and possibly speech usage. The problem with bigger brains is more energy needed to support it;
luckily H. Having the ability to run on two legs was much more efficient than on four. Along with two legs
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they also had much less body hair than ever before which allowed for sweating. These two combined meant H.
This greatly increased hunting which provided meat, containing fats and proteins, to support the caloric intake
needed for their brains. There is evidence pointing to H. In Northern Spain at the Pit of Bones there are many
skeletal remains found in a deep cave indicating H. Scientists have also found a pink quartz hand axe buried
along with them indicating a possible offering to a sort of god or a belief in a life after death. There is evidence
showing the brain volume to be cc, larger than that of modern humans. There are some scientists that believe
this species gave rise to both the Neanderthals and modern humans simply by traveling. About , to , years ago
H. This species had brains slightly larger than H. They may have had smaller parietal and temporal lobes
which indicates thinking patterns, memory, and their ability to manipulate objects was less advanced than H.
Neanderthals had only a few, simple tools such as heavy spears or knives to kill game. This meant they had to
get close to their prey in order to kill it, resulting in shortened life spans and many skeletons found with
fractures and breaks. The diet was extremely meat heavy with little to no evidence suggesting any kind of
vegetable intake. In all the environments found the diet is the same, suggesting low ability to adapt to their
environment. A possible cause of extinction could have been the climate swings indicative of Europe around
30, years ago mixed with their low adaptability or H. Around , years ago Africa experienced a mega drought
that made most of the tropical areas uninhabitable. This is where the greatest evolutionary gift of mankind
comes in, adaptability. Homo sapiens started living off the sea, eating berries, hunting in the grasslands, and
living in nearby caves. Technology began to increase by making fire-hardened, diverse tools designed for
specific functions. They started caring about appearance as seen through shells with holes in them for
necklaces and painted their bodies.
8: Introduction to Human Evolution | The Smithsonian Institution's Human Origins Program
Trends in evolution. An evolutionary trend can be either directional change within a single lineage or parallel change
across lineages, in other words, several lineages undergoing the same sort of change.

9: Why Everyone Should Learn the Theory of Evolution - Scientific American
GR 12 LIFE SCIENCES: HUMAN EVOLUTION questions and answers on Human Evolution will help you master this
topic and to prepare thoroughly for your final exam.
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