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Revival of Contlnental Drift Theory

' AKiyoo Wadati (1935) speculated that i
earthquakes and volcanoes may be il
associated with continental drift.

A Hugo Benioff (1940) plotted locations of -,
deep eart hqguakes atirwel
Fi1 reo. B > 300km

A Earthquakes are not randomly‘distributed but
instead coincide with midcean ridge g
system.

A Evidence opolar wandering.

h of Earthquake

&



Revival of Continental Drift Theory
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evidence f or
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a bar magnet, but it is caused by
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MEGISIE (e A moving electrical conductor
Induces a magnetic field.



Earthos magnetic f-skapmed
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Paleomagnetism Iin Rocks

A Magnetic minerals (e.g. Magnetite,;Bg) In

rocks align with Earth
rocks solidify.
AMagnetic alignment i s

rock Is not subsequently heated.

A Can use paleomagnetism of ancient rocks to
determine:

--direction and polarity of magnetic field
--paleolatitude of rock
--apparent position of N and S magnetic poles.

N



Apparent Polar Wander Paths

300 million }'c:{r; oA A Geomagnetlc pOIeS
EUROPE 3~ /21500 million' had apparently
“/NORTH < Awander ed
MERICA = ) _

systematically with

time.

(a)

A Rocks from different continents gave different
paths! Divergence increased with age of rocks.
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(a)

Apparent Polar Wander Paths

- EUROPE . NORTH AMERICA

300 million years

EUROPE : 1500 milliogl

(b)
Magnetic poles have never been more tier2on

geographic poles of rotation; rest of apparent
wander results frormotion of continents



For a magnetic compass, the red end of the needle
points to:

A. The North Pole

B. True North

C. Geographic North
D. Magnetic North
E. All of the above.



Parallels of latitude

Meridians of longitude

Latitude Longitude
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' (', Seaf/loor Spread,l'ng

A First suggested by Arthur Holmes (1928) |
based on concepts of continental drift and .

convectlon cells W|th|n the mantle.
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A plate is the cooled surface ‘_
layer of a convection current 4 o
in upper mantle. /
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“Heat cén b,e transppvted by condu tion, convectlon and radic

’



Seafloor Spreading: Il

Formally proposed by Dietz (1961) and Hess (1962).

A Convection cells: Mantle upwells under nadean ridge (MOR).

A Lithosphere with new oceanic crust is formed at MOR, then
spreads laterally as if on conveyor belt.

A Lithospheric plate with oceanic crust is dragged down at trench
(compression, mountain ranges and volcanic arcs).

A Continents ride passively between sites of upwelling and

Volcanic

at mid-ocean ridge

Volcanic arc Jee at trench

d Ownwe | I I n g . Subduction Sea floor spreading Subduction
at trench arc

Subduction
zone < |

Hot molten
rock to
surface

Convection cell

Convection cell

Mantle
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Mid-Ocean Ridges

A High heat flow

A Shallow seismicity
(<70 km below MOR).

A Sediment absent or thin
A Basaltic volcanism
A Tensional stress: rifting



