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Tectonics (Volcanoes) Knowledge Organiser

Key Words:

Tectonic Plates: the earth’s surface is broken info large
picces, like a cracked eggshell. The pieces are called
tectonic plates.

Plate boundary/ margin: where tectonic plates meet.
There are 3 types a) divergent b) convergent. c) con-
servative

Crust: outer layer of the earth’s surface
Core: layer that is in the centre of the Earth

Martle: Layer that is above the core and below the
crust

Volcano: a mountain or hill, typically conical, having
a crater or vent through which lava, rock frag-
ments, hot vapour, and gas are or have been
erupted from the earth's crust.

Corvergent: when plates move towards each other
Divergent: when plates move away from each other
Convergent: when plates slide past each other.

Magnitude: of an earthguake (how much the ground
shakes), an expression of the total energy released.

Management: the controlling and planning of something
e.g. volcanic eruption.

Primary effect: the direct impact of an event. usually
occurring instantly.

Secondary effect: the indirect impacts of an event,
usually occurring in the hours, weeks, months or years
after the event.

What iz the carth's cress section and what are
the layers of the carth?

Physical | composi- Temperature
Layer .
State tion b
Conti nental Granite
Crust Eolid 1000
ceanic (sea) Bazalt
Upper Solid Silica-
Mantls 1000 -2000
Lower Liguid bazed
Outer Core Liguid o
Core InonfNickel]  ADD0-50004+
InmEr Core Solid

The upper mantle is further divided info 2 layers:
Lithesphere- crust and upper mantle 80-10km thick
broken into plates.

Asthenosphere- denser upper mantle 100-300km deep

What are the main crust types?
Continental
erust (granitic)
- thicker

- older

- lighter/less
dense

- 35 km thick
Oeeanic erust
(basaltic)

- thin

- younger

- heavier/more
dense

- &-8km thick
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How do the earths tectonic plates move?

1. Residual heat and radicactive decay in the core
generates heat which passes through the molten
liquid rock in the mantle in circular currents.

2. As it hzats up and becomes less dense it rises
thenas it cools and hits the lithosphere it spreads
out and sinks towards the core (like a lava lamp).

What are the different types of plate
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Mt Saint Helkens, 1980 Case Study:

Divergent/ Constructive

Rising magma in opposite directions moves plates apart the 18th May 1980 in Washington

'leaving cracks allowing magma from the mantle to fill the |[State USA. It is part of the Cascade
gap. erupts onto the surface and cocls as new land or a
shield volcano. E.g. Mid-Atlantic Ridge. Earthquakes can | Lonat eruption ever to hit the USA.

Location: Mourt 5t Helens erupted on

Range Mountains. This was a cata-
strophic eruption, the biggest and

Causes: Mount St. Helers is a volcano

which lies rear to a convergent plate

Convergent/ Destructive

boundary where the small Juan de

Rising magma in The same direction couses plates to con- | neath the North American Plate. The
verge. The denser oczanic plate sinks bereath the lkess magma produced in the melting rises
dense, granitic continental plate (subduction) creating a up through the Morth American Plate
deep oceanic trench. The oceanic plate sinks into the
martle and melts creating composite volcances E.g. Nazea | quake underneath Mount St. Helens
plate and South American plate. Sudden movements can on the 18th of May ot 8:32am. This
cause earthquakes or when two plates of equal density caused a bulge on the North face of
collide fold mountains are formed.

Fuca Plate is being under-

via crack. forming Mourt St. Helens.
The trigger was a magnitude 5 earth-

the volcano o become unstable and

Rising magma causes plates to slide past each other orin
the same direction as each other.
or created. Earthquakes occur along these faults when Effects: 400 metres was blown of f
pressure builds along the boundary although volcanoes do | The tep of the mountain and a one

Mo erust is destroyed

collapse as an avalanche. The volcano
then went to erupt ash and produce
pyroclastic flows - currents of hot
gas and ash.

mile horse shoe-shaped crater was
left that was BO0m deep.

Ee— M‘;’:% 57 pecple died - most of whom were
r—— P - e outside of the evacuoted zones., Ash
o syl Py, ey clogged up car engines and farm ma-
I| ¥ . chinery. cost of ash damaged to
b B R S W farmers crops and machinery totalled
s L g S x\\‘_ £100 million. 15cm of ash fell cous-
i T — - e | ing Traffic chaos and airline flights
= = e e~ = = | to be cancelled.

What are the different types of hazards and

their causes?
Veolcanoes mainky occur in lines along plate mar-
gins. VWolcanic eruptions are (measured onthe Vol-

What are the different types of Voleano ?Volcances wary in shape and size. They are

formed where molten rock from the magma chamber erupts onto the surface through a vent.
Molten rock is called magma below the surface but when it erupts onto the surface i+ becomes
lava. As well as lava volcanses throw out ash, cinders, pumice. dust gases and steam from its
crater. They are classified depending on what type of plate boundary they occur on:

canic Explosivity Tndex VEL) can cause earthquakes.
Earthquakes can occur on conservative plate mar-
gins. The point below the surface is called the FO-
€us, the point on the ground above the FOCUS
iz called the EPLCENTRE. Destructive margins ac-
count for 20% of the World's earthquakes. Some
velcanoes occur away from plate margins at
hotspots and some earthquakes cccur miles from
plate margins. Tsunamis are destructive cceanic
waves cased by under sea earthquakes and voleanic
eruptions creating waves that can travel up to
200km/h.

Shield (divergent) Compesite (convergent) Hotspots (divergent)
Shape Low, flat, gentle slopes Steep sided. loyers of ash | Low. flat. gentle slopes
Magma,/ Basaltic magma, fluid, Granitic/andesitic magma. Basakhtic magma, fluid,
lava type flows very quickhy Viscous, flows slowby. hard- Flows very quickhy
Eruption Frequent, gentle erup- Infrequent, explosive Frequent, gentle erup-
Example Kilouea. Hawaii Montserrat, Coribbean Mauna Loa, Hawaii
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Earthgquoke-a sudden release of
energy which causes the ground to
vibrate.

Focus- where the earthquake starts
within the ground

Epicentre: point on the earth’s sur-
face above the focus.

Seismic waves is a wave of ener-
gy that travels through the Barth

Magnitude: of an earthquake (how
much the ground shakes), an expres-
sion of the total energy released.

Tsunami: a large wave which is cre-
ated when an earthquake occurs
under the sea.

Richter Scale: a logarithmic scale
which measures the magnitude of an
earthquake.

Seismometer: an instrument that
measures the magnitude of an
earthquake.

Aftershocks: isa smaller earth-
quake that follows a larger earth-
gquake. in the same area of the

main shock, caused as the dis
placed crust ad justs to the effects
of the main sheck

Why do mest earthquakes sccur at convergent
plate boundaries?

Earthquakes occur abng plote boundaries and are a
sudden movement of the earths crust. Over 0%
occur at convergent boundaries where stresses build
up in the subduction zone until eventually the rock
fractures alonga fault and the energy is released as
an earthguake. The point where the enengy if re-
leased is called the focus and the point on the earths
surface directly above this point where most force is
felt is called the epicentre. Earthguakes also occur
on conservative boundaries and smaller ones on diver-
gent boundaries. The impact earthquakes have is
dependent on a mumber of factors including the
depth of the focus. the population density. the time
of day/week, the degree of preparationand vulnena-
bility:

How are sarthquakes measured?

Earthquakes are recorded using seismometers and
the magnitude is then given according to the Richter
scale with a value of 1-10 (logarithmic Scale).

Haiti

uake, 2010- LIC Casze £

Earthguake —Develo ping country Port -ou -Prince, Haiti

Facts

- Jamuary 2010,

= epicantre 10 miles from Port -au-Prince
= 70 on the Richtear socale

- 316,000 people diad

- 3 million people in total were affect ed.

What iz a Tsunami?®

Earthquakes beneath the sea bed can genemate a
tsunarmi. Tsunamis are waves that travel up to
900km h, witha wavelength of over 200km. In the
open ocean awave height is less than 1m. but as the
wave approaches the coast the wave height increases
up to 30m., when a tsunami hits, it creates a very
powerful flood. pushing severl kilometres inknd.

- Shanty towns orumbled J250 000 houses)
= 30000 business ex baildings col lapsed

- part and major roads ware damagad

= Rubble from buildings bloc ked roadis and rail links,

- 2011 peopl e still lived in famporary homes,

~Exst. Lin 5 jobs were lost,

- amaged air, land and s a3 fransport

- Loating and vialance

= relief camps had no electricity, running water, or

sewoge disposal
- dissoses wer e spreoding {chalara).

What are the features of an ecarthquake

Primary (P) wanes travel
fastes] and cause up and
down movement
S

Epicentra

5 Waves ane
Second and move
ground from skde (o

Fault Lime:
Mo amse nt
OCurs

along hare

weather.govitsunamisafety

- resoue and medical teams were sent,

- EU gave $ 330 million

- Waorld Bank waived debt repayments for 5 years,
- 23 major charities callacred $1.1 killion

- Dominican Republic which neighbours Haiti offared

support.
= UWSA took confral of aid =fforts

L' Aguila
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2008 HIC Case Study

Italy quake
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Earthguake —Developed country U Aguila Iraly
=April &ith 2005
- foous degth ©.48km - 6.3 on the Richtar scale
- 308 people died

= 1500 + injured, 85000 homel ess

L' Aguila Hospitral's new wing, which opaned in 2000 suff ared
extensive damage and had to ke closed.

. a dormitory at the university of | Aguiln collops 2d.

The willage of Paganicg was badly damoged, mamy sirests were
impassable due o falken masonry.

Daomoge o between 3 000 and 13 000 buildings in

the medizval city of L' Aquila

Around 40000 peopke who were made homekess by the earth-
quake found occommodation in tented comps and a furthar

1D 000 e hous ed in hotels on the coast,

Powerful af tershocks, scme only slightly weaker than the main
shock (§.1]), were felt throughout the faol lowing 2 days, ham-
poring rescue =fforts and cousing more domage.

The broken water pipes in Paggnica coused a landslide.

Camps ware szt up for homeless people with food, water and
medical care.

Mortgages, Gas and electricity bills were sus panded.

Red Cross set up a field kitchen prowiding 10 000 meals every
day.

Gowarnmant paid for 100% of bailding re construction,

Tsunami—Developed counfry Japan, 2011

March 11th 2011
earthguake magnitude of S0MW
15897 deaths
& 157+ injured, 2533 missing

Reclimed land in Tokyo suffered liguefoction

More than 1000 buildings damaged in Tolkyo by liquefaction
Ohear 1700 people drowned firom the Tsunaomi, more than half
the victims ware 65 and ovar

127 000 baildings callapsed

2000 roads, 56 bridges, and 24 railway lines akong the coast
of Honshu were destroped

Fulkushima Muckear powar plant went inta melrdowsn

Advanced warnings of the tsunami gave people time 1o ger
outrside o reach highar ground

The Pacific tsunami warning systemn warned coastal comenuni
fies in Japan




