UNIT 4: Paleoanthropology

}
ot MURE R

SHARING A SINGLE LANDSCAPE, four kinds of hominids lived about 1.8 million
years ago in what is now part of northern Kenya. Although paleoanthropologists have
no idea how - or if - these different species interacted, they do know that Paranthropus
boisei, Homo rudolfensis, H. habilis and H. ergaster foraged in the same area around
Lake Turkana.

|. The Science of Human Prehistory

A. Anthropology - the biological and cultural study of all
humanity, ancient and modern, including archaeology.
Anthropologists examine artifacts from archaeological digs
to understand early cultures and human behaviors.
Paleoanthropology examines how evolution has shaped
the defining traits of humans.

B. Archaeology - the study of ancient human material finds.
It is like detective work, involving the study of clues such as
bones and artifacts
1. Bones, skulls and teeth reveal what early humans

looked like, how tall they were, the foods they ate, the

1



injuries and diseases
they suffered, and how
long they lived.

2. Artifacts are human-
made objects, such as
stone tools, pottery,
carvings, clothing or
jewelry.

3. Archaeological digs
are excavated sites
where archaeologists
carefully sift through
sediments on a small
plot where the positions and depths of each artifact are
carefully recorded as they are removed.

C. Prehistory - the time before writing and written history
(~5,000 ybp) Also known as the “Stone Age”
1. Paleolithic Age - ~2.5 mya (million years ago) to 10,000
bp (before present). The oldest stone chopping tools.
2. Neolithic Age - ~10,000 — 5,000 bp Polished stone tools,
pottery, agriculture, domestication of animals.

Components of Culture
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D. The Leakeys - 1970's - Mary Leakey’s expedition to Laetoli,
Tanzania found “human” (australopithicine) footprints in
volcanic ash.

“What do these footprints tell us?

First, . . . that at least 3,600,000 years
ago, what | believe to be man’s direct
ancestor walked fully upright. . . .
Second, that the form of the foot was
exactly the same as ours. . . . [The
footprints produced] a kind of poignant
time wrench. At one point, . . . she [the
female hominid] stops, pauses, turns to
the left to glance at some possible threat or irregularity, and then continues to the north. This
motion, so intensely human, transcends time.” - Mary Leakey

The Leakey Family

The Leakey family has had a tremendous impact
on the study of human origins. British
anthropologists Louis S. B. Leakey (1903-1972)
and Mary Leakey (1913-1996) began searching for |
early human remains in East Africa in the 1930s. |
Their efforts turned what was a sideline of science
into a major field of scientific inquiry. Mary became §
one of the world’s renowned hunters of human
fossils. Their son Richard; Richard’s wife, Maeve;
and Richard and Maeve’s daughter Louise have
continued the family’s fossil-hunting in East Africa
into the 21st century.




E. The Discovery of “Lucy”

1.

Also in the 1970’s, While Mary Leakey was working in
East Africa, U.S. anthropologist Donald Johanson and his
team were also searching for fossils. They were exploring
sites in Ethiopia, about 1,000 miles to the north.

. In 1974, Johanson’s team made a remarkable find - an

unusually complete skeleton of an adult female hominid.
They nicknamed her “Lucy” after the song “Lucy in the
Sky with Diamonds.”

. She had lived around

3.5 million years
ago—the oldest
hominid found to that
date.

. Lucy and the hominids

who left their

footprints in East

Africa were species of australopithecines. Walking
upright helped them travel distances more easily. They
were also able to spot

threatening animals

and carry food and

children.

. These early hominids

had already developed
the opposable thumb -
the tip of the thumb can
cross the palm of the
hand, making it
possible to pick up
small objects and make
tools.



ll. Cenozoic Mammals and Primates
A. Human physical and behavioral traits evolved over a period
of at least 6 million years. Important characteristics of early
human ancestors:
1. Bipedalism — walking on 2 legs as primary means of
locomotion first appeared ~4mya
2. Large brain - larger than apes
3. Construction and use of stone tools
4. Language and art (past 100,000 years)
B. Abundant evidence includes fossils, artifacts and genetics.
C. ~250 mya (Triassic Period / early Mesozoic) - mammals
class appears in the fossil record
D. ~ 55 mya (Eocene Epoch / Tertiary Period / Cenozoic Era) -
primate order (monkeys, apes and hominids) evolves from
lemur-like prosimians
1. refined hands and feet
2. shortened snout
3. large brain
E. ~24 mya (Miocene Epoch / Tertiary Period) hominoids
(apes and hominids) appear
1. no tail
2. flexible hips and thumb
3. grasping hands
4. large, complex social groups
F. ~12 mya common chimp / human ancestor appears
1. not sure of species
2. common ancestor may be dryopithicus
3. genetic studies clearly show that chimps are our
closest living relatives (98.5% same). Chimps are
closer to humans than to other “apes”



lll. The Walkers

A. ~6 mya chimps and
human ancestors
split

B. Early species had
1. small canines
2. bipedalism

C. They all evolved in
E and S Africa
(Ethiopia, Tanzania,
Kenya, South
Africa, Chad).

IV. Fossil Record
A. Sahelanthropus tchadensis
1. July 2002, Chad
2. oldest known hominid or
near-hominid species (6-7
mya)
3. Known from a nearly
complete cranium
nicknamed Toumai, and
lower jaws and teeth.
. Bipedalism unknown
. Many primitive apelike
features
a. small brainsize (~350cc)
b. brow ridges
. Also has advanced features like small canine teeth.
. lived around the time when the hominids are thought to
have diverged from chimpanzees.
8. Could be the common ancestor of humans and
chimpanzees
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B. Orrorin tugenensis

July 2001, western Kenya

Fragmentary arm and thigh bones, lower jaws, teeth

.~ 6 mya

. The limb bones are ~ 1.5 times larger than Lucy, and

suggest that it was about the size of a female
chimpanzee. Its finders have claimed that Orrorin was a
human ancestor adapted to both bipedality and tree
climbing, and that the australopithecines are an extinct
offshoot. Given the fragmentary nature of the remains,
other scientists have been skeptical of these claims so
far. Further evidence has been found of bipedality in the
femur.

C. Ardipithecus ramidus

September 1994

5.8 mya

Skull fragments, teeth

Possibly bipedal

~ 4 feet tall

. The teeth are intermediate between

those of earlier apes and A. afarensis,

but one baby tooth is very primitive,

resembling a chimpanzee tooth more than any other
known hominid tooth.

7. Other fossils found with ramidus indicate that it may have
been a forest dweller. This may cause revision of current
theories about why hominids became bipedal, which
often link bipedalism with a move to a savannah
environment,

8. Some fossils have now been assigned to a new species,
5.2 to 5.8 mya, Ardipithecus kadabba. One of these
fossils is a toe bone belonging to a bipedal creature, but
Is a few hundred thousand years younger than the rest of
the fossils and so its identification with kadabba is not as
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firm as the other fossils.
D. Australopithecus anamensis
1. August 1995, Kenya
2. 9 fossils, from
Kanapoi, Kenya,
and 12 fossils,
mostly teeth found
in 1988, from Allia
Bay, Kenya
. 4.2 t0 3.9 mya
. Apelike teeth and
jaws
5. Tibia appears
strongly bipedal
6. Lower humerous
extremely human
like
7. Note that although the skull and skeletal bones are
thought to be from the same species, this is not
confirmed.
E. Australopithecus Afarensis (Lucy)
1. 3.9t0 3.0 mya
2. Skull like that of a
chimpanzee: apelike face
with a low forehead, a bony
ridge over the eyes, a flat
nose, and no chin. They had
protruding jaws with large
back teeth.
3. Teeth humanlike: canines
much smaller than modern
apes, but larger and more
pointed than humans, and shape of the jaw is between
the rectangular shape of apes and the parabolic shape of
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humans.

. Cranial capacity varied from ~ 375 to 550 cc.

. Pelvis and leg bones closely resemble modern human,
and leave no doubt that they were bipedal (although
adapted to walking rather than running).

. Bones show physical strength.

. Sexual dimorphism (females were substantially smaller
than males). Height between ~ 3'6” and 5’0".

8. Finger and toe bones are curved and proportionally
longer than in humans, but the hands are similar to
humans in most other details. Most scientists consider
this evidence that afarensis was still partially adapted to
climbing in trees, others consider it evolutionary baggage.
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Australopithecine pelvises are far more similar to humans than to those of apes, and
shows that they were undoubtedly bipedal. The pelvis of Lucy (A. afarensis), although
not shown here, is very similar to that of A. africanus. Despite the overall similarity,
australopithecine pelvises are not identical to those of humans. There are a number of
differences, some of which are more obvious when viewed from other angles.



The teeth of australopithecines are similar to those of humans. The molars are similar,
although larger. They do not have the large canine teeth of apes, and the jaw has the
parabolic shape of human jaws, rather than the rectangular shape of ape jaws.

F. Kenyanthropus platyops
2001, Kenya
Partial skull
.~ 3.5 mya
The size of the skull is similar to A.
afarensis and A. africanus, and has a
large, flat face and small teeth
G. Australopithecus africanus
1. 3to 2 mya
2. Similar to afarensis, also bipedal, but body size was
slightly greater. Brain size may also have been slightly
larger: ~ 420 to 500 cc. This is a little larger than chimp
brains (despite a similar body size), but still not advanced
in the areas necessary for speech.
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3. The back teeth were a little
bigger than in afarensis.
Although the teeth and jaws of
africanus are much larger than
those of humans, they are far
more similar to human teeth
than to those of apes. The
shape of the jaw is now fully
parabolic, like that of humans,
and the size of the canine teeth
Is further reduced compared to
afarensis.

H. Australopithecus garhi

1. April 1999

2. Differs from previous australopithecine species in the
extremely large teeth, especially the rear ones, and a
primitive skull morphology. Some nearby skeletal remains
may belong to the same species. They show a humanlike
ratio of the humerus and femur, but an apelike ratio of the
lower and upper arm.

Australopithecus afarensis and africanus, and the other species
above, are known as gracile australopithecines, because of their
relatively lighter build, especially in the skull and teeth. (Gracile
means “slender”, and in paleoanthropology is used as an
antonym to “robust”.) Despite this, they were still more robust
than modern humans.

|. Australopithecus

aethiopicus

1. 2.6 t0 2.3 mya

2. Known from one
major specimen, the
Black Skull
discovered by Alan
Walker, and a few
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other minor specimens which may belong to the same
species.

3. May be an ancestor of robustus and boiseli, but it has a
baffling mixture of primitive and advanced traits.

4. The brain is very small, at 410 cc, and parts of the skull,
particularly the hind portions, are very primitive, most
resembling afarensis.

5. The massive face, jaws and single tooth found, and the
largest sagittal crest in any known hominid, are more
reminiscent of A. boisei (a sagittal crest is a bony ridge on
top of the skull to which chewing muscles attach.)

J. Australopithecus robustus

1.2to 1.5 mya

2. Body similar to that of africanus, but a larger
and more robust skull and teeth.

3. The massive face is flat or dished, with no
forehead and large brow ridges. It has
relatively small front teeth, but massive grinding teeth in a
large lower jaw. Most specimens have sagittal crests. Its
diet would have been mostly coarse, tough food that
needed a lot of chewing. The average brain size is about
530 cc. Bones excavated with robustus skeletons
indicate that they may have been used as digging tools.

K. Australopithecus boisei (was Zinjanthropus boisei)
1.2.1t01.1 mya

2. Similar to robustus, with a brain of
~530cc., but the face and cheek teeth
were even more massive, some
molars being up to 2 cm across.

3. A few experts consider boisei and
robustus to be variants of the same
species.

Australopithecus aethiopicus, robustus and
boisei are known as robust
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australopithecines, because their skulls in particular are more
heavily built. They have never been serious candidates for being
direct human ancestors. Many authorities now classify them in
the genus Paranthropus.

L. Homo habilis

1.

w N

8.

H. habilis, “handy man”,
was so called because of
evidence of tools found
with its remains.

.2.4t01.5mya
. Very similar to

australopithecines in
many ways.

. The face is still primitive,

but it projects less than
in A. africanus.

. The back teeth are

smaller, but still
considerably larger than in modern humans.

. The average brain size, at 650 cc, is considerably larger

than in australopithecines. Brain size varies between 500
and 800 cc, overlapping the australopithecines at the low
end and H. erectus at the high

end. The brain shape is also

more humanlike. The bulge of

Broca’'s area, essential for

speech, is visible in one habilis

brain cast, and indicates it was

possibly capable of

rudimentary speech.

.~ 50" tall, and about 100 Ib in

weight, although females may
have been smaller.

Habilis has been a
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controversial species. Originally, some scientists did not
accept its validity, believing that all habilis specimens
should be assigned to either the australopithecines or
Homo erectus. H. habilis is now fully accepted as a
species, but it is widely thought that the ‘habilis’
specimens have too wide a range of variation for a single
species, and that some of the specimens should be
placed in one or more other species. One suggested
species which is accepted by many scientists is Homo
rudolfensis, which would contain fossils such as ER 1470.

M. Homo georgicus

1.
2.

5.

2002, Dmanisi, Georgia
Intermediate between H.
habilis and H. erectus.

3.~ 1.8 mya
4.

Three partial skulls and

three lower jaws.

Brain 600 to 680 cc. The height, as estimated from a foot
bone, would have been about 4'11".

N. Homo erectus

1.
2.

1.8 million to 300,000 ya

Like habilis, the face has protruding jaws with large
molars, no chin, thick brow ridges, and

a long low skull, with a brain size

varying between 750 and 1225 cc.

Early erectus specimens average

about 900 cc, while late ones have an

average of about 1100 cc (Leakey

1994).

. The skeleton is more robust than

those of modern humans, implying
greater strength. Body proportions
vary; the Turkana Boy is tall and slender (though still
extraordinarily strong), like modern humans from the
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same area, while the few limb bones

found of Peking Man indicate a

shorter, sturdier build. Study of the

Turkana Boy skeleton indicates that

erectus may have been more

efficient at walking than modern

humans, whose skeletons have had

to adapt to allow for the birth of

larger-brained infants. Homo habilis

and all the australopithecines are found only in Africa, but
erectus was wide-ranging, and has been found in Africa,
Asia, and Europe. There is evidence that erectus
probably used fire, and their stone tools are more
sophisticated than those of habilis.

Discovered by Kamoya Kimeu in 1984 at Nariokotome near Lake Turkana in Kenya (Brown
et al.1985; Leakey and Lewin, 1992; Walker and Leakey, 1993). This

is an almost complete skeleton of an 11 or 12 year old boy, the only

major omissions being the hands and feet. (Some scientists believe

erectus matured faster than modern humans, and that he was really

about 9 years old (Leakey and Lewin 1992).) It is the most complete

known specimen of H. erectus, and also one of the oldest, at 1.6

million years. The brain size was 880 cc, and it is estimated that it

would have been 910 cc at adulthood (a modern human of

comparable size would be expected to have a brain size of about

1350 cc). The boy was 160 cm (5'3") tall, and estimates are that he

might have been about 185 cm (6'1") as an adult. Except for the

skull, the skeleton is very similar to that of modern boys, although

there are a number of small differences. The most striking is that the

holes in his vertebrae, through which the spinal cord goes, have only

about half the cross-sectional area found in modern humans. One

suggested explanation for this is that the boy lacked the fine motor

control we have in the thorax to control speech, implying that he

wasn't nearly as fluent a speaker as modern humans are (Walker

and Shipman 1996). In the 1988 video Mysteries of Mankind,

produced by National Geographic, Richard Leakey talks about this

fossil:

"I think [the Turkana Boy] is remarkable because it's so complete,

but perhaps another aspect that is often overlooked is that many

people who don't like the idea of human evolution have been able to

discount much of the work that we've done on the basis that it's built

on fragmentary evidence. There have just been bits and pieces, and who knows, those little
bits of bone could belong to anything. To confront some of these people with a complete
skeleton that is human and is so obviously related to us in a context where it's definitely one
and a half million years or even more is fairly convincing evidence, and | think many of the
people who are fence-sitters on this discussion about creationism vs. evolution are going to
have to get off the fence in the light of this discovery."
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O. Homo ergaster

1.

Some scientists

classify some

African erectus

specimens as

belonging to a

separate species,

Homo ergaster,

which differs from

the Asian H. erectus
fossils in
some
details of the skull (e.g. the brow ridges differ in
shape, and erectus would have a larger brain
size). Under this scheme, H. ergaster would
include fossils such as the Turkana boy and ER
3733.

P. Homo antecessor

1.
2.

3.

1977, Atapuerca Cave, Spain

At least 780,000 ya, the oldest
confirmed European hominids.

The mid-facial area seems very
modern, but other parts of the skull
such as the teeth, forehead and brow
ridges are much more primitive.

. Many scientists are doubtful about the

validity of antecessor, partly because
its definition is based on a juvenile
specimen, and feel it may belong to
another species.
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Q. Homo sapiens (archaic) (also Homo
heidelbergensis)

1. Archaic forms of Homo sapiens first
appear about 500,000 years ago.

2. The term covers a diverse group of
skulls which have features of both
Homo erectus and modern humans.

3. The brain size is larger than erectus
and smaller than most modern
humans, averaging about 1200 cc, and the skull is more
rounded than in erectus.

4. The skeleton and teeth
are usually less robust
than erectus, but more
robust than modern
humans. Many still have
large brow ridges and
receding foreheads and
chins.

5. There is no clear dividing
line between late erectus
and archaic sapiens, and
many fossils between
500,000 and 200,000
years ago are difficult to
classify as one or the
other.

R. Homo sapiens neanderthalensis

(also Homo neanderthalensis)

1. Neandertal (or Neanderthal) man
existed between 230,000 and
30,000 years ago.

2. Brain size is slightly larger than that
of modern humans, about 1450 cc,
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6.

but this is probably
correlated with their
greater bulk. The brain
case however is longer
and lower than that of
modern humans, with a
marked bulge at the back
of the skull.

. Like erectus, they had a

protruding jaw and
receding forehead. The
chin was usually weak.
The midfacial area also
protrudes, a feature that is
not found in erectus or
sapiens and may be an
adaptation to cold.

. Men averaged about 5'6”.
. There are other minor anatomical differences from

modern humans, the most unusual being some
peculiarities of the shoulder blade, and of the pubic bone
in the pelvis. Neandertals mostly lived in cold climates,
and their body proportions are similar to those of modern
cold-adapted peoples: short and solid,

with short limbs. Their bones are thick

and heavy, and show signs of powerful

muscle attachments. Neandertals

would have been extraordinarily strong

by modern standards, and their

skeletons show that they endured

brutally hard lives.

A large number of tools and weapons have been found,
more advanced than those of Homo erectus. Neandertals
were formidable hunters, and are the first people known
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to have buried their dead, with
the oldest known burial site
being about 100,000 years old.

7. They are found throughout
Europe and the Middle East.
Western European Neandertals
usually have a more robust
form, and are sometimes called
“classic Neandertals”.
Neandertals found elsewhere
tend to be less excessively
robust.

S. Homo floresiensis

1. 2003, Indonesian island of Flores

2. Fossils have been discovered from
a number of individuals. The most
complete fossil is of an adult female
about 1 meter tall with a brain size of
417cc. Other fossils indicate that
this was a normal size for
floresiensis. The skull has human-
like teeth with a receding forehead
and no chin. floresiensis fossils have
been discovered from 38,000 to
18,000 years ago, though
archeological evidence suggests it
lived at Liang Bua between at least 95,000 and 13,000
years ago. It used stone tools and fire, and hunted pygmy
elephants (mostly juvenile ones), Komodo dragons, and
the giant rats found on Flores. Its discoverers believe that
floresiensis is a dwarf form of Homo erectus - it is not
uncommon for dwarf forms of large mammals to evolve
on islands.
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The most complete floresiensis fossil, LB1, consists of an almost complete skull
and a partial skeleton consisting of leg bones, parts of the pelvis, hands and
feet, and some other fragments. LB1 was an adult of about 30, probably female
judging by the pelvis. Males could have been larger, though the other fossils
found so far indicate only individuals about the same size as LB1. Because of
the damp condition and young age, the bones of LB1 have not fossilized (i.e.
had not turned to stone), and reportedly had the consistency of mashed
potatoes.

The brain size of the floresiensis skull is extraordinarily small, at 380cc. This is
as small as any australopithecine ever discovered, and fairly typical for a
chimpanzee. (Chimps range from about 300 to 500cc, averaging about 400cc,
but are physically bigger than floresiensis.) This is smaller than would be
expected even for a dwarf form of Homo erectus, and suggests there was active
selection for a small brain size for some reason. (Human pygmies, incidentally,
are nothing like H. floresiensis; their brains are almost as large as those of
normal-sized humans)

There has been some speculation that the stone tools found with it were actually
made by Homo sapiens, mainly because it is hard to believe a creature with
such a small brain could make such sophisticated stone tools. There is no other
evidence in support of this, however, and if it were not for the small brain size,
there would be no hesitation about assuming floresiensis made the tools
because of the close association between the tools and the fossils. The same
tools are found through the entire deposit (from 90,000 to 13,000 years ago)
and, interestingly, they are not like any stone tools made by Homo erectus.

Because evolving from erectus to floresiensis is such a drastic reduction in body
size, there has been some speculation that floresiensis might actually have
evolved from something smaller, such as the Dmanisi hominids found in
Georgia, some of which have brain sizes between 600 and 700 cc, smaller than
the 800-900cc typical of early erectus.

Flores was also in the news in 1998, when Mike Morwood (who is also involved
with this new find) announced the discovery of stone tools at another site on
Flores dated at 840,000 years. It was assumed at the time that this was
evidence of Homo erectus, since erectus was the only pre-sapiens hominid
known to have existed in Indonesia. Because Flores is thought to have always
been separated from Java by a deep sea passage, this indicated a hitherto-
unsuspected ability of H. erectus to cross sea barriers. The possibility now
exists that the hominid responsible for this early archaeological evidence might
not have been Homo erectus, but something else such as a Dmanisi hominid or
a partly evolved form of floresiensis.

Modern humans arrived on Flores between 55,000 and 35,000 years ago, and
20



presumably interacted with floresiensis, though there is no evidence of this at
Liang Bua. However Indonesian folklore tells of creatures called Ebu Gogo
which were small, inarticulate, and walked with an odd gait. This sounds
remarkably suggestive of floresiensis, but it could easily be coincidence - if
floresiensis had been found in Ireland, we'd possibly be wondering if they were
leprechauns.

There is a possibility that DNA, particularly mitochondrial DNA (mtDNA), might
be able to be retrieved from the bones. Their relatively recent age and the fact
that the bones have not been been fossilized increases the likelihood that this
can be done, but the tropical climate of Indonesia reduces the chance of
success. High temperatures degrade DNA, and the Neandertal fossils from
which mtDNA have been extracted all came from much colder climates than
Indonesia. We will have to wait and see whether mtDNA can be successfully
extracted from LB1. If so, it should prove very enlightening. (Some creationists
are predicting that it will show floresiensis to be modern humans, but if, as
Brown et al. believe, they descended from Homo erectus, the mtDNA of
floresiensis should be even more different from modern humans than the
Neandertals were.)

The discovery of H. floresiensis does not change the broad picture of human
evolution, including our lineage - it was certainly not ancestral to us. But since it
is the most extreme example of human adaptation ever found, it suggests that
humans are more subject to evolutionary forces than we tend to think. And the
fact that floresiensis lived so recently and yet has been unknown until now
suggests that there could be other surprises waiting in the human family tree.

Other interpretations?

Anatomist Maciej Henneberg has claimed that the skull is extremely similar to
that of a microcephalic specimen from Crete, microcephaly being a disease that
causes small brain sizes. However, Peter Brown and his team have considered
and rejected this explanation:

It's more difficult to rule out, | suppose, the analogy with abnormal modern
humans, like pituitary dwarfs or microcephalic dwarfs, because there you can
have small-bodied people who have small brain sizes as well. Very few of these
people actually reach adulthood and they have a range of distinctive features,
depending upon which particular syndrome they have, throughout the cranial
vault and rest of the skeleton. None of these features are found in Liang Bua. It
has a suite of clearly archaic traits which are replicated in a variety of early
hominids and these archaic traits are not found in any abnormal humans which
have ever been recorded. We now have the remains of 5 or 6 other individuals
from the site, so it's not just one. There's a population of these things now and
they all share the same features. (Peter Brown, in an interview with Scientific
American)

Henneberg is a respected anatomist and his claim merits assessment by other
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scientists. However Brown is also an excellent anatomist, with the advantage of
many months access to the fossils, and his paper was extensively peer-
reviewed by other experts. Brown also claims that some of the other fossils,
about which details are not yet public, support his interpretation, and several
other researchers agree that LB1 is just too different to be a "peculiar modern
human", in Chris Stringer's words (Balter 2004).

Henneberg also claims that the size of the radius bone is consistent with an
individual of 1.51-1.62 meters tall, considerably taller than LB1. This is in
contrast to the discoverers, who have said that the size of the bone is consistent
with the size of LB1 skeleton. This discrepancy will doubtless be thoroughly
investigated.

Indonesia's most prominent paleoanthropologist Teuku Jacob has also been
reported in newspapers as claiming that LB1 was not a member of a new
species, but a member of the "Australomelanesid race" of modern humans, and
only 1,300 to 1,800 years old.

March 2005: Falk and colleagues have published a paper (Falk et al. 2005)
comparing a virtual endocast of LB1 with those from modern humans including
a pygmy and a microcephalic, Homo erectus, some other fossils, and apes.
Their results show that LB1 is quite unlike that of the microcephalic, and most
like that of H. erectus, though this verdict is not accepted by Henneberg.

October 2005: The discoverers of the hobbit have published a new paper
(Morwood et al. 2005) describing more fossils, including some arm bones from
the first hobbit skeleton, a second jaw bone, and many pieces from other
individuals. According to them, and some other commentators, the new fossils
confirm that the hobbit was a typical member of its population, and not an
aberrant individual (in fact, some bones come from an individual smaller than
the first hobbit).

. Homo sapiens sapiens (modern)

1. Modern forms of Homo sapiens
first appear about 195,000 years
ago.

2. Modern humans have an average
brain size of about 1350 cc. The
forehead rises sharply, eyebrow
ridges are very small or more
usually absent, the chin is
prominent, and the skeleton is
very gracile.
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3. About 40,000 years ago,
with the appearance of the
Cro-Magnon culture, tool
kits started becoming
markedly more
sophisticated, using a wider
variety of raw materials
such as bone and antler,
and containing new
implements for making
clothing, engraving and
sculpting.

4. Fine artwork, in the form of
decorated tools, beads,

Ivory carvings of humans

and animals, clay figurines,

musical instruments, and spectacular cave paintings
appeared over the next 20,000 years.

5. Even within the last 100,000 years, the long-term trends
towards smaller molars and decreased robustness can
be discerned. The face, jaw and teeth of Mesolithic
humans (about 10,000 years ago) are about 10% more
robust than ours. Upper Paleolithic humans (about
30,000 years ago) are about
20 to 30% more robust than
the modern condition in
Europe and Asia. These are
considered modern humans,
although they are sometimes
termed “primitive”.

Interestingly, some modern
humans (aboriginal
Australians) have tooth sizes
more typical of archaic

23



sapiens. The smallest
tooth sizes are found
in those areas where
food-processing
techniques have been
used for the longest
time. Thisis a
probable example of
natural selection
which has occurred
within the last 10,000
years.
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Timelines

This diagram shows roughly the time range in which each
hominid species lived:

This Timeline shows a few milestones in human evolution:
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