INTRODUCTION TO _CONTINENTAL DRIFT

Pangea
(the first great land)

Africa

South America

200 million years ago the continents were all joined together

iIn one big massive super continent he called Pangaea O


http://www.youtube.com/watch?v=QDqskltCixA

THE FORMATION ®ANGEA

AlfredWegner cited In
1912 geographical
evidence of the
continents being one
glant jigsaw puzzle

As the molten rock
beneath the seafloor
spread, the continents
drifted apart from each
other.




PERMIAN TRIASSIC
225 million yaars ago 200 million years ago

FRESENT DAY



The process of drifting continents was prolonged over3EDmillion
years, completely separating about-Il8® million years ago.
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Zoological Evidence: Old species fossils line up with the
same species on what were once connected continents.
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warping, stretching of continent
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Active Volcanoes, Plate Tectonics, and the "Hing of Fire”
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http://www.youtube.com/watch?v=xP2dreOI8gI

Continental Drift Evidence in the formation of the Hawaiian Islands:

New Islands formed in a line in the direction (Northwest) that the

Pacific Plate is drifting. They are formed by hardening lava as it

eminates from a stationary hot plume deep beneath the ocean. Lava hits ocean

Zone of
Imagin<
formation



http://www.youtube.com/watch?v=scGvM_VoPwk&feature=related

Hawaiian
lava
fissures

Figure 2.—Oblique principal Hawaiian Islands and (the still submarine) L5' Volw\o.MMadcthu
thWMMthM‘Iwmﬂmthwmmmw
eruption on Kilauea's east-rift zone at Pu‘u ‘0’6 (inset), which began in January 1983, continues unabated {as of spring 2006).
View prepared by Joel E. Robinson (USGS).

NwW — Volcanoes are progressively older e SE
3 Hawai'i
Mo _Kaua' Oahu  Moloka'i Maui lowali | Mauna Loa

(3.4 Ma) (1.8 Ma) (1.3 Ma) (0. ; Kilau



http://www.youtube.com/watch?v=jlRyln1WC6k
http://www.youtube.com/watch?v=jlRyln1WC6k
http://www.youtube.com/watch?v=jlRyln1WC6k

rift ~ ocean ridge subduction
ocean volcano (diverging transform . plate3d volcano

fault late 2 ocean trench ‘
mBrgin) P (converging margin) == OO

%

TN

convection currents molten core



The recent Japanese earthquake, 10 on the Richter Scale, was caused by
the Pacific Plate crashing into and slipping under the Eurasian Plate
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° Nuclear plants in Japan
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http://www.youtube.com/watch?v=80CH_XkpSCE

Japan Tsunami video



http://www.rawstory.com/rawreplay/2011/03/stunning-video-shows-narrow-escape-from-tsunami/

Japan earthqguake

| video

{Sunam



http://www.youtube.com/watch?v=TRDpTEjumdo
http://www.youtube.com/watch?v=TRDpTEjumdo

South
America

India moves
horthward

Africa

Antarctica
Asia
Australia
Europe

. India

N. America
S. America

140 million years ago |

More evidence: India
drifted North east from
Madagascar to Asia over
the last 100 million years.



The collision created the tallest

mountains on earth: the Himalayas
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Ancient European History,
especially Italy and Greece
was effected by Volcanoes
and Earthquakes
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Santorini in Greece in 1450BC

Pompeii in Italy 79 AD
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Chapter 1
Toward Civilization

(Prehistory 93500 B.C.)




How do anthropologists and archaeologists
find out about early peoples?

How do historians try to reconstruct the past?




The socalled "Valdaro Lovers," are a pair of humaskeletonslocked in an eternal embrace discovered by
archaeologists at aNeolithictomb in S.Giorgio neaMantova, Italy, in2007.

Archaeologist Elena Maria Menotti led the excavatiahScientists believe that the pair is a man and woman no
older than 20 years old and approximately 5'2" in height. They were removed from the ground intact and sent
to Musei Civici in Como where they are undergoing tests.

Archaeologists said that they won't split up the remains of a couple found with their arms wrapped
around each other for as long as 6,000 years since their burial in Italy.

The scientists said they plan to remove and preserve the skeletons together in the surrounding earth, as
opposed to removing their bones one by one for reassembly. That way, the archaeologists can study
their ancient remains and ultimately exhibit them in an Italian museum. It will be a record of the longest
known hug, the scientists said.

"We want to keep them just as they have been all this tim®gether," archaeologist Elena Menotti said


http://en.wikipedia.org/wiki/Skeleton
http://en.wikipedia.org/wiki/Neolithic
http://en.wikipedia.org/wiki/Tomb
http://en.wikipedia.org/wiki/Mantova
http://en.wikipedia.org/wiki/Italy
http://en.wikipedia.org/wiki/2007

Anthropoloqists & Archaeologists

Anthropology Is the study of the origins and
development of human life

(behaviors) and their cultures.
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Archaeology Is a specialized
branch of anthropology.
They study past societies
and what they left behind.

Archaeologists study

artifacts , objects made by
human beings. B y looking at
artifacts they can see how

people developed technology, the
skills and tools people use to

meet their basic needs.
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How Do Historians Reconstruct the Past?

Historians rely primarily on written evidence
to determine how people lived in the past.

Recorded history began about 5,500 years
ago, when people began to keep written
records at first on clay tablets.

Prehistory Is defined as the time before
writing appeared in Sumer around 3500BC .

Historians are like detectives. Sometimes
they come to different conclusions. Like
Scientists they keep testing theories to get
closer to accepted truth about the past.



How are time periods given dates?

In 500A.D. the Roman Catholic church made the
decision to organize time based on the most
Important events of the Christian church.

B.C.-Before Christ

A.D.-Anno Domini (in the year of our lord.)
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Recently a more secular system has

come Into use
BCE - Before the common era
CE: - The common era.

400 BCE 200 BCE 200 CE 400 CE 600 Cf 8§00 Ct 1000 Ck 1200 CE 1400 CE 1600 CE

Juan-juan Khitans Mongols

’ Sui l Song dynasty
Tanguts
(i m?

Northern Wei | Tang dynasty
! ! | ! |




THREE METHODS THAT ARCHAEOLOGISTS USE

TO DETERMINE HOW OLD FOSSILS AND

ARTIEACTS

ARE.

Radio Carbon dating

Measures the
deterioration

of carbon14 in things thalt
were once alive.
Accurate for up to
50,000 years old.

) c
Radiocarbon

Co,
Atmospheric Mixing

Photosynthesis

Conversion

(a) Plants contribute carbon,
some of it radiocarbon, to
animals that feed upon it. The
radiocarbon is ‘‘stored’’ in the
bones and tissue.

Carbon
(C14/C12)
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_(b) Upon death, radlocarbon
"%intake ceases, and radiocar-
bon decay begms

Decay

Radiocarbon (C'4) decays
back into Nitrogen (N4) at a
fixed rate. Ordinary carbon
(C*2) remains unchanged.

%CM
N14
ZA

(@) One Half-Life — (1/2 of C14
has reverted to N'4) Fossils are

C12

about 6,000 years old
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o | @
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(b) Two Half-Lives — (3/4 of C14
has reverted to N'4) Fossils are
about 12,000 years old

.
0

(c) Three Half-Lives — (7/8 of
C14 has reverted to N14) Fossils
are about 18,000 years old

C14

C12
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DENDROCHRONOL
Y

Dendrochronology or tree ring
dating is a method of dating which
makes use of the annual growth of
a tree. Each year trees such as oak, | S0
put on a layer of new wood under
the bark.

Conditions favorable to growth will
result in a wide ring; unfavorable
ones will produce a narrow one.

Trees growing at the same time will
show similar patterns of treeings.
This can be seen best by measuring
the widths of the treerings and
plotting them as graphs.

k Seven forest fires between the years 1531-1820




Tree-Ring Cross-Dating

A NS

20 rings
(3 rings missing)

\
A )

Control tree
outside tephra-fall zone Tree stump in tephra-fall zone

ZUSGS Topinks, LISGSICVE, 1996, Modiied from: Yamaguets 1966

In order to make use of the
information contained in the
tree-rings, long ring patterns,
known as treering

chronologies, have to be
constructed for use as
reference data. These are
produced by overlapping ring
patterns from successively older
timbers, starting with living
trees, then buildings, and finally
samples from archaeological
sites and peat bogs. The
Sheffield Laboratory now has a
continuous master sequence for
England going back to about
5000 BC.



Modern Times

10,000
Years g.p.

20,000
Years ap.

50,000
Years s.p.

100,000
Years ap.

500,000
Years a.p.

1,000,000
Years apr.

Years o5
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DNA: Deoxyribo Nucleic Acid Helps to determine how long
groups have intermixed genetically
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EXPANSION TIMES (years ago)
Africa 120,000 - 150,000
Out of Africa 55,000 - 75,000
Asia 40,000 - 70,000
Australia/PNG 40,000 - 60,000
Europe 35,000 - 50,000
Americas 15,000 - 35,000
Na'Denel-ES'Hnleuts 3,'000 - 10,0.30 2 Copyright 2004 - Gereaingy by Genelics, L, Family Tres DEA A Rights Reserved.
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DNA, or mt DNA f or short, is the DNA found in mitochondri a, t he
into life. Mitochondrial DNA is different than nuclear DNA (nuDNA), the kind at the centre of your cells, in at
least three ways:

All of it comes from your mother, none of it from your father.
It is very short, making only 16 different proteins.
It has no way to proofread-itself to-check for copy errors:

The last one means that mtDNA mutates or changes a hundred times faster than nuclear DNA. Mt mutations
are harmful and do not get passed on. But some are harmless and a few are even helpful. In mtDNA a
harmless mutation takes place about once every 3,000 years.

In the late 1980s geneticist Allan Wilson tested the mtDNA of 137 people from different parts of the world.
With that he built a family tree of mankind by assuming that those with fewer mutations between them were
more closely related.

He was able to tell not only how man spread across the earth, but when (pictured above according to the

latest numbers). By assuming one mutation every 3,000 years, mtDNA becomes like a clock that keeps time

over tens of thousands of years.

In the 1980s many scientists believed in multiregional evolution: that humans, Homo sapiens , came from
earlier manlike creatures not in one particular place but slowly all over the world. So the Chinese, for

example, came from Peking Man (Homo erectus ).

Wi flfsfomds  work overturned that. He showed] itithialt} 111 0 & 1S T ST RURCEC NI
spread slowly across Africa and then across the whole earth 0 at the speed of one mile (1.6 km) a generation.
This is called the Out of Africa hypothesis.

When humans got to Europe they did not mate with the earlier Neanderthals: they either wiped them out or

pushed them aside. There is no known mtDNA from Neanderthals in any one alive. The Neanderthal, Peking

Man and all the rest were dead ends, not our ancestors.

By |l ooking at peopleds mt DNA and working backwards you can tell
single woman who lived in Africa about 200,000 years ago: Mitochondrial Eve.

A branch of the human family tree where everyone has roughly the same mtDNA is called a haplogroup. They
are given letters: L, N, M, X, etc. The dark -skinned people in southern India, Australia, New Guinea and
Melanesia, for example, belong to haplogroup M.

Most black Africans belong to haplogroup L, the same as Eve herself. There are seven main branches of it
within Africa, named LO through L6.

About half the people in Europe belong to haplogroup H. Its Eve has been called Helena. She lived in the
Middle East 30,000 years ago. By 28,000 years ago her descendents were already in Europe. That is not good
guesswork but a fact: we have the remains of a person called Paglicci 23 who lived in Italy 28,000 years ago
that we can date and test.



Stratigraphy is the fundamental concept of the process of
excavation and understanding archaeology. Layers of soil or other
materials are deposited in the past in chronological order, with the
oldest layer at the bottom. The principals of stratigraphy are used
to demonstrate the relationships between different actions in the
past that are revealed during excavation.
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PERIOD 1

S00-300 A.D,

PERIOD 1|
300 AD.-64 B.C.

PERIOD 1I
64 B.C-500 B.C.

PERIOD IV
500 9.C-1000 B.C.

PERIOD V
1660 B.C.-1290 B.C.

PERIOD VI
1260 B.C.~1400 8.C.

PERIOD Vil
1600 B.C~1200 0.C,

PERIOD ViII
1800 B.€.2000 B.C,

PERIOD IX
2000 D.C.-2400 5.C,

PERIOD X

2400 DC-2600 B.C,

PERIOD XI

2600 B.C-3100 8.C.

PERIOD XII

3100 B.C.-3400 0.C,

PERIOD Xl
3400 5.C~3090 B.C,

PERIOD XiV

2400 8.C-AS0 BC.

VIRGIN SOIL:

The level of an early Christian charch, wish
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Roman lamps,
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glum of the Ovieat under Alexander the

real,

Layers of tho Sydan Hitdie Kingdom, cons
lemporary with the later Assyrian Empice
and tho Babylonian Nebuchadorzzar,
Hincite hicroglypha.

Ceramic traces of the “Peoples of the Sea™
souse of whom ace known as the Philistines,
olhers as ihe Ackacans who sacked Troy,

A period of ethnic movements and extensive
pottery lmportation, Infltration of Habice
inta Pabestine and Joshua's capture of
Jericho,

Evidence of eultural relations with the east,
ancated by cylinder seals of the Hurvian
Feoplu of nosthern Mesopotamia, identi-

ied as the Horites of the Rilide,

Seall palnted bowls related 1o the potiery of
the Hykss oc “Shepherd Kings™ of
Egypt. Time of the Patriarchs.
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the "Mother Godidess' type, which are res
markable for their lntentional grotesque-
ness,
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central Syria,
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city, Ue of the Chaldees; ued fine red and
ack polished pottery from Asia Misor
andd the Balkans.

Earliest general use of metal, rapid mastery of
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Decline of flint and boae toolks,

Palmied hand-made 'rotluy as fise a any
selisequent painte nylc. Flint and bang
bmplements, with carlicst traces of copper.

The eackiess Syrlan village Jife, with the same
material calture 38 found in near-by caves.
Haod-made poutery, bope and fliat teols,
no traces of nvesal.
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Prehistoric Hominids
THE PRIMATE FAMILY TREE -~ Hominids walk upright

NewWorld  Old World 5 They are also called the
Monkeys Monkeys Apes Great Apes_

o Includes Humans,
| Chimpanzees, Goirillas,
and Orangutans

Orangutan Chimpanzee Gorilla Man



Classification of Homo sapiens within the order Primates

contained forms:

species
sapiens modern humans
modern and
genus archaic humans

Homo

family humans and
Hominidae great apes
superfamily humans and
Hominoidea all apes
(great apes
and gibbons)

A



AWalking upright helps hominids travel
long distances easily

A Md.eakey discovered prehistoric
footprints in Laetoli Tanzania in 1978
proving that they were made bitominids;
bipedal creaturesthat walk upright.

AEar | vy hlsomévelop dpposable
thumbs to grasp branches and tools with.
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Australopithicines

Lived between 4 million
and 1 million years ago.

Small 35 feet tall.

Brain size 1/3 of
modern humans.

Discovered in Ethiopia.
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HOMO HABILIS

Lived between 2.5 and 2.0
million years ago.

Brain size 50% larger than
Australopithicines

Ablility to make tools.

Discovered in the Olduval
Gorge in Tanzanidy Louis
and Mary Leakey in 1962

http://humanorigins.si.edu/evidence/8dllection/fFknm-er-1813







