Plate tectonics — the theory for how
Continental Drift works
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Seafloor magnetic anomalies and
Plate Tectonics
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The origin of seafloor
magnetic anomalies -
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Earth’s magnetic
field.



Reversals of Earth’s
magnetic field
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Dating Magnetic reversals

Earth’s
field
Polarity of radiometrically
Normal . 5 dated samples Interpretations
H
: Brunhes
Reversed | { e normal
B ° chron
Reversal e ..
chronology o Jaramillo
1L L o R -— normal
Younger o subchron
)
= - Matuyama
o reversed
........ o ) h
o® Olduvai chron
58 ° - normal
"""" : S subchron
o
B Tl
i ‘1'1,‘ ®
i ® Gauss
........ By |74 3L 2 Mammoth  normal
4 o reversed chron
° subchron
b . 4 = @@
7'y 7, o
v b Gilbert
: reversed
Older , chron
/ 4




Milli M
Time1! Time2 Time 3 1 Liotyeals (Ma)
) Present - Pleistocene
- Pliocene
10
- Miocene
20
30 - Oligocene
Older Youngest Older 40
— Eocene
N T Iews] 1 BN i
Il G | M | B 1 B I M I G | 60 3 - Paleocene

80

Sea-floor spreading .

B (Brunhes)

]

Cretaceous
M (Matuyama)
B (; (Gauss) .Normal 140
polarity
FAFHRYENRS T -
o RIS 1 O Revegsed .
.'W'J A ".'IUH. HI‘I, W f{:\ polarity Jurassic
Vertical sequence of ©

(b) basalt flows on continent



Sea-floor spreading
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Heat-flow: Evidence for mantle up-welling
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Mantle convection and Plate Tectonics
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Distribution of Mid-ocean ridges,
fractures and trenches
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Distribution of World’s Volcanoes
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Distribution of Earthquake foci
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Trend from shallow to deep focus earthquakes - subduction



Distribution of earthquakes along
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Crustal plates
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Continents float in Mantle

Continental Oceanic
lithosphere lithosphere
(thicker) (thinner)

Pressure is

~"constant
along this
line.

()

Density of continental crust = 2.7
Density of oceanic crust = 3.1



Initiation of subduction
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The fate of subducted slabs
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Earthquake magnitude 8.3 strikes
Kermadec-Tonga subduction zone
enerates tsunamis up to 6.6. m high
>150 people killed in Samoa and
American Samoa
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Padang Earth Quake October 1 2009
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Transform faults and plate boundaries
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The San Andreas transform fault




Hot spot volcanoes
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Hot spots and mantle plumes
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Interpretation of plate motion from hot spots
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Rates of plate motion
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Continental Rifting

Time 1




The African Rift Valley




Plate tectonic summary




Plate tectonic summary
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