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Our Perception of Time and Risk........
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Faults and Earthquakes

Earthquakes occur at fault-planes (fractures
in the Earth's crust)

Crustal movement causes stress in rocks
which deform elastically (rate of cm/yr)

Earthquakes occur when internal strength
of the rock is exceeded releasing enormous
energy (elastic rebound theory)



Types of faults

In a normal fault, rocks are
under tension and move away

| =
from each other. ig’-l

A reverse fault, the fault

blocks are moving towards . ET
each other (compressional la
forces) Reverse

On strike-slip faults the blocks »

move laterally to each other 7‘4}

e.g.San Andreas fault California < |am

Strike-slip



Rocks deform elastically
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(b) Deformation

(c) Rupture and release of energy (d) Rocks rebound to original
undeformed shape

© 2006 Brooks/Cole - Thomson
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Lulworth Cove and Stair Hole, Dorset, southern England.
Lulworth Crumple, minor folding in Lower Cretaceous Purbeck limestone and shale

on the north limb of a major Alpine (Tertiary) monocline. 5 July 2002. Jan West (c) 2002.

Lulworth Cove,
Dorset

An example of
rocks behaving
elastically under
stress




Real Time Earthquake Map

http://earthquake.usgs.gov/earthquakes/map/



http://earthquake.usgs.gov/earthquakes/map/

Historical Data —
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Japanese Cultural context OXFORD
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Historical Data — Tsunami stone |......0

0),430)24D)

Japanese tsunami
stones, dating
back to the 15t

Century.

‘Do not build your homes
below this point!”




Mapping crustal movements

with INSAR

Pass 1: Before earthquake Pass 2: After earthquake

Phase difference
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Radar satellites transmit electromagnetic waves
illuminating an area of the Earth's surface.

)

T‘..‘ _ ,’ They record the amplitude and phase of the waves
- | _— that bounce back.




Mapping Crustal deformation
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British Earthquakes

http://mapapps2.bgs.ac.uk/earthqguakes/nhome.htmi



http://mapapps2.bgs.ac.uk/earthquakes/home.html

British Earthquakes

0),430)24D)

| /& .
BGS i [

v — —
)



0),430)24D)

http://www.volcano.si.edu/index.cfm



http://www.volcano.si.edu/index.cfm

esuvius and Pompeii AD 79
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Eruption of Vesuvius by William Turner




Vesuvius 1944 Eruption
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esuvius and Naples - 2013
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N e e A gt
Mt Vesuvius today - Nasa earth observatory
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Small surface
displacements (uplift
of around 9 cm) of the
Longonot Volcano,
Kenyan Rift Valley.

The Suswa volcano in the

background shows no such uplift
at this time



Chelyabinsk Meteor

Dawn 15th Feb 2013 a
17m diameter asteroid
enters the atmosphere
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Chelyabinsk Meteor
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Pre-Impact Orbit About the Sun ‘of the Chelyabinsk Impactor -

Unrelated to asteroid

2012 DA14 which
passed 27,700km
from the Earth

rth at Impact
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Googleearth

Exploded 8m abbve surface

Fig. 4. Vector structure of the taiga devastation area caused by
the TM shock wave (Fast, 19672, b). (1) direction of fallen trees ;
(2) trajectory

Estimated

diameter 50 - 100m
700 square miles of
forest devastated



Amazon Rainforest -

1th Auqust 1c e

Menace of Meteors Like
Huge Bombs from Space

[P

HURRICANE
OF FLAME

BLAZING RBOLTS
FIRE FORESTS

MANKIND’S LUCK |

Another colosssl bombardment of
the earth from outer space has
just been revealed,

Three great meicors, {alifng, in,
Bragfi, fired snd depopulaled |
hundreds of miles of jungle. i

NEWS of this catastrophe has
" oniy now resched civiiisation
because the meteors fell {n the
remote  South American wilder-
Tess., . 1

It was yet another lucky escape of
mankind from an appalling and un-
reallsed perl.

The last great meteor fell in Siberia
in 1908, {n & distfict 50 remote that only
iral year were detalls of its destruction
given to the world.:

Had either of thege twe meteor falls
chianced to sirike » olty in a densely-
populated country, frightful loss of
iife and damage would have been
caased. v .

“A meteor,” Mr. C. J. P, Cave, an ex-
president of thc Royal Meteorological
Soclety, stated recently. “carrles in {ront
of 1t a mass cf compressed apd incan-
descent air. '

* When it sirikes the earth, thix air
‘splashes’ in a hurricane of fire . . .7
The Brazlhan metcors are reporied

(says the Central News) Wy Father
Fidello, of Aviano. wrlting from San
Paulo de Alivencia i the Sigle of AMA-

Googleearth




Peru Sept 2009

View to NNE

An ordinary chondrite
survived the passage

through the atmosphere.
Estimated diameter 2m
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Figure 1. The crater 7 days after formation.
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Fig. 2. Wide-field photo of the crater.



Frequency of meteorite strikes

A once in 100 year event
or
a once in 25 year event?




Asteroid map

A crowded solar
system!

Armagh observatory

Verema

This map shows the positiens of-all known asteroids
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ol ; McAuliffe
Ishtar
Camarillo .

in tf'|e InAer solar s'ystem. Red and Yellow objects are potentially hazardous to the Earth



Asteroid detection
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Impact effects calculator

http://impact.ese.ic.ac.uk/



http://impact.ese.ic.ac.uk/

Climate Change Documentary

http://thiniceclimate.org/



http://thiniceclimate.org/

CO2 and the carbon cycle -
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Climate projections
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Global Warming Projections
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Historical weather data —
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Data from Met

office for
Oxford
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Contact

enquiries @
earth.ox.ac.uk

www.earth.ox.ac.uk

SCIENCE OPEN

DAYS

Wed 26t and

Thurs 27t June 2013
Fri 20th Sept 2013
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http://www.earth.ox.ac.uk/

Admissions requirements
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EARTH SCIENCES

A2 Maths required for entry

any year, PLUS EITHER \‘ A
Physics OR Chemistry for entry g e i il

2013 onwards A ot
Recommended A levels:
Physics, Chemistry, Maths,
Biology, Further Maths.

A2 Geology NOT required.
Typical offer A*AA or AAAA




