Sample Answers - Physical

Explain how the study of plate tectonics helps us to understand the occurrence of earthquakes.  (30m).

 

Marking Scheme 

Plate tectonics examined – 15 SRP’s at 2 marks each.

Credit for 2 examples at 2m + 2m.

There must be information on earthquakes. 

 

Though earthquakes can occur on any part of the earth’s surface, there are some areas that are subject to frequent earthquakes. These areas are at plate margins.

 

99% of all earthquakes occur at destructive plate margins where plates converge and collide 

 

Convection currents move the plates towards each other and as they collide the heavier plate subducts (sinks) below the lighter plate.

 

As the heavier plate subducts it is compressed / squeezed. If it jams enormous strain builds up. Eventually the subducting plate slips due to pressure creating the powerful shock waves we call an earthquake 

 

The source of the earthquake is called the focus.

 

When 2 continental plates collide subduction does not usually take place (Indian Plate colliding with Eurasian Plate).

 

The continental plates collide head-on, and, because of their similar characteristics (great thickness, light rocks), both of them resist subduction.

 

As they compress great stress builds up and earthquakes occur when the crust fractures and buckles and shock waves are released (Pakistan Earthquake 2005).

 

Earthquakes occur where 2 plates slide by each other and the plate boundary is called a passive or conservative boundary as crust is neither created or destroyed (Pacific Plate and American Plate).

 

A transform fault develops (San Andreas in California) and the plates slide by each other at different speeds.

 

As they slide by each other they can get stuck. Compression builds up until the jammed plate suddenly moves due to pressure and adjusts to a new position. The sudden movement creates an earthquake (San Francisco 1989).

 

Earthquakes can also occur at constructive plate margins as convection currents move plates apart. Tension is reduced usually and shock waves form. Their effects are not noticed usually because they occur in mid-ocean and are not powerful normally.

 

Examine the processes that have led to the formation of any intrusive and extrusive volcanic landform.     (30m).

 

Marking scheme

2 landforms - 15m each.

Each landform named – 2m

Named example – 2m

Diagram – 2m

5 SRPs.

 

Extrusive Landform – Shield Volcano ( Mauna Loa, Hawaii).

 

Shield volcanoes can form at constructive plate boundaries where convection currents move 2 plates away from each other.

 

As the plates move apart, fissures (cracks) occur.

 

The fissures or cracks are quickly filled by molten magma flowing from the mantle.

 

This magma has expanding gasses but with a low silica content (basic). The magma is thin or ‘runny’.

 

The expanding gasses escape freely and, as the magma escapes through the fissures, these escaping gasses blast lava and rock particles into the air. The eruption is not very explosive.

 

The lava cools quickly and solidifies to form a volcanic cone with a wide base (100km or more) and gentle slopes.

 

 

Intrusive Landform – Batholith – Leinster Batholith

 

Batholiths are created beneath the earth’s surface (plutonic), but are visible today because of weathering and erosion.

 

Large mass of igneous rock which formed as magma pushed (intruded) into the crust and slowly, over thousands of years, solidified. (cooled very slowly)

 

Millions of years later the rocks of the crust above the batholith have been eroded away and we can see these masses of igneous rock as low, rounded mountains. (Wicklow Mountain Range)

 

Tectonic uplift may also make the batholiths visible above the crust.

Summarise the positive and negative effects of volcanic activity. Refer to examples you have studied.  (30m)

 

Answer layout.

Introduction to volcanoes

Positive effects

Negative effects

 

A volcano is a surface (extrusive) feature which forms when molten rock, rock fragments, dust and gasses erupt onto the surface and they form a cone-shaped landform.

They may occur at destructive plate boundaries (African – Eurasian = Mt. Etna in Sicily), constructive plate boundaries (North American – Eurasian = Surtsey, Iceland) and hot spots (fixed spots in the mantle – Pacific Plate – Mauna Loa, Hawaii).

Explosive volcanic eruptions result from a high silica content (acid – sticky) in the magma which trap the expanding gasses, whilst gentle volcanic eruptions result from a low silica content which allows the gasses to escape (basic – runny).

 

Some of the benefits of volcanic activities include: new land, fertile soils, energy and tourism.

New land and fertile soils – when lava cools it forms into basalt, which breaks down into a rich, fertile soil, eg near Naples;  Brazil’s coffee is grown on volcanic soils. Surtsey, Iceland and Hawaii all created by volcanic activity.

 

Energy – geysers and hot springs can be used for geothermal energy  e.g. in Iceland most central heating is from the hot water piped from hot springs.

 

Tourism – Volcanoes (Mt. Etna), geysers (Yellowstone Park) attract many visitors each year and the tourism has a ‘multiplier’ or ‘spin off’ effect as: more jobs are created in transport, construction etc and the infrastructure is improved (roads, water supply etc).

 

Negative effects of volcanic activity include destruction and death.

Lava flows (Mount Etna), lahars (Nevado el Ruiz in Colombia), pyroclastic flows (Mount Pinatubo, Philippines), poisonous gasses (Lake Nyos in Cameroon) and tsunamis (Krakatoa, Indonesia in 1883) can destroy huge areas and kill thousands of people.

 

Examine how humans interact with the rock cycle in the case of oil / gas exploration. (30m).

 

Answer layout.

Formation of oil / gas

Why demand for oil / gas.

Exploitation

Future use / rates of exploitation.

 

The formation of natural gas can take millions of years. It originates in the remains of dead plants (animals etc), which are then buried in marine (sea) sediments. 

 

Some organic material decays until all the oxygen is used up. Physical and chemical changes brought about by high temperatures and pressure brings about its formation. 

 

The gas often escapes through sandy layers but some of the gas can be trapped in impermeable anticline traps or fault traps.

 

Demand for energy has increased greatly in recent years due to: a world economic revival, huge demand for energy in expanding countries like China and India, and an increased world population.

 

There has been an increased demand for natural gas because: it is relatively cheap, very efficient, cleaner to burn than oil and coal, and relatively easy to transport from source direct to consumer.

 

All known Irish sources of gas are all offshore – Cork coast, Kinsale Gas Field (discovered in 1971 by Marathon Petroleum), off Sligo / Mayo coast – the Corrib gas field (not yet in production).

 

Exploration for gas is controlled by the Irish Dept. of Energy who issue licences to private developers e.g. Shell, Statoil etc.

 

An Bord Gais controls distribution of natural gas in Ireland. Distributed by pipeline to both domestic and commercial customers. Most of the major cities and towns in the east, south and northeast are now connected.

 

Problems of safety issues exist over the location of the on-shore production plant and the route and depth of the proposed pipeline in North Mayo.

 

Construction of the pipeline was stopped (Oct 2005) as many people objected to the pipeline. (Rossport 5 jailed for 90 days for protesting).

 

Local people are concerned about the pipeline route at Dooncarton and near Pollathomas where landslides caused great damage in September 2003.

 

The siting of the gas terminal at Bellanaboy has also raised great concerns about safety and the environmental impact.

 

With the supply of gas from the Kinsale area decreasing other supplies are needed to meet increased volume. – There is an interconnecting submarine link to Scotland which links Ireland to supplies in the North Sea.

 

The Corrib Field has reserve estimates of about 80% of the Kinsale fields. This seems a great opportunity for Ireland to have a secure supply of this energy.

 

 

Weathering can be caused by physical or chemical action. Explain this statement, using one physical and one chemical process in detail.   (30m).

 

Answer layout.

 

Introduction to weathering.

Physical weathering.

Chemical weathering.

 

 

Weathering is a process that breaks down rocks into smaller pieces. It does not involve the removal of the broken rocks.

There are 2 main types of weathering: physical (mechanical) and chemical weathering.

 

Physical weathering.

Mechanical weathering is most effective; in areas of large temperature changes – high mountain areas / desert areas, where there is little vegetation cover, in rocks which are jointed or fractured (cracks), where water can lodge (porous) and on the outside or near the surface of rocks.

Processed of physical weathering generally break down rocks into smaller particles. The broken pieces of rock are called ‘scree’ or ‘talus’.

The layer of loose material on the earth’s surface (rocks, scree and soil) is called regolith.

 

Freeze thaw action is an example of physical weathering. It occurs on slopes of exposed mountains in winter in Ireland – Sugar Loaf (Wicklow), Croagh Patrick (Mayo), Alps (Spring / Summer / Autumn).

In winter and autumn water seeps into a crack in the surface of exposed rocks.

At night the temperatures drop to 0 degrees or below and the water freezes.

As it freezes, it expands by 10% of its volume and exerts pressure on the crack in the rock and widens the crack.

The next day the temperatures rise above 0 degrees and the water thaws.

More water can enter the crack and at night the freezing / expansion / crack widening is repeated.

The water thaws the next day.

Continual rapid freeze thaw eventually exerts so much pressure that part of the rock is shattered and falls down as scree.

The next layer is then exposed and the process continues..

 

Factors affecting the rate of freeze thaw action include: weather elements, exposed rocks, rock makeup, gradient of slopes.

 

Weather elements – temperatures above 0 degrees in daytime, below 0 degrees at night (due to a high pressure system) –clear skies in winter with sunshine to thaw the frozen water in the daytime. The heat escapes due to no protective cloud cover at night. The water freezes at night.

Exposed rocks help because with little or no vegetation, there is no vegetation to absorb water, so more water for freeze thaw. Vegetation also acts as a barrier to the movement of scree and protects underlying rocks.

Rocks need to have cracks so water can get in and be impermeable so water can lodge near the surface.

With steep slopes, gravity helps scree to move downhill so underlying rocks can then be exposed.

Freeze thaw action; helps to change the landscape, breaks rocks into smaller fragments and supplies part of the load for erosional processes.

 

Chemical Weathering.

Chemical weathering is often called rotting or decay of the minerals in the rocks. The minerals decompose as they come into contact with water or air.

The major factors are: water is essential for processes, minerals in rocks decompose, internal breakdown (rotting), usually minerals are taken away in water (soluble) – often no traces of rock left (unlike scree in physical processes), vegetation / lack of vegetation affected by weather (rainfall amounts) and chemicals in the atmosphere.

 

Carbonation.

E.g. Burren.

Rainfall passing through the atmosphere picks up minute quantities of carbon dioxide (C02).

The water and the C02 combine to form a weak carbonic acid.

This weak carbonic acid falls onto limestone exposed at the surface.

The main mineral in limestone is calcium carbonate and it is the cementing agent of the limestone (holds limestone together).

But the calcium carbonate is soluble in rainwater and it dissolves and runs down through the joints.

The rest of the limestone is impermeable.

 

Factors affecting the rate of carbonation include; weather elements, C02 in the atmosphere, dead vegetation, limestone makeup, gravity and human activities.

 

Weather elements; 

high rainfall amounts needed as carbonic acid is weak or dilute, process is very slow.

Limestone areas exposed to rain bearing winds all year round (Burren close to south westerly winds on Ireland’s west coast).

Freeze thaw activity will widen the cracks in winter.

 

Carbon dioxide in the atmosphere.

There is only 0.04% of C02 in the atmosphere – rain can only pick up very small amounts of C02.   Rain + C02 is a very weak carbonic acid.

 

Dead vegetation (humus) contains amounts of C02.

Small shrubs ( alpine vegetation) grows in the grikes – die – rot.   So rain passing through the humus picks up more C02 and becomes a stronger acid. Humic acid is more effective.

 

Limestone.

Main mineral is calcium carbonate.

Calcium carbonate is soluble in rain water.

Calcium carbonate is a cementing agent in limestone.

Joints / bedding planes are lines of weakness.

Joints / bedding planes are the only permeable parts of limestone.

 

Gravity

Rain falls down under the influence of gravity. Solution goes down along the joints under the influence of gravity.

 

Human activities accelerate or speed up this process by:

Removing limestone, building up C02 in the atmosphere by burning trees, clearing land, burning fossil fuels (coal at moneypoint (Clare) – 20 miles from Burren). Acid rain kills vegetation – humic acid is stronger acid.

 

Examine with reference to examples from Ireland, the formation of sedimentary rocks.  (30m).

 

Answer layout.

Introduction to sedimentary rocks and key terms.

Organically formed

Inorganic or mechanically formed

Chemically formed.

 

Sedimentary rocks are made from a build up (accumulation) of layers of inorganic or organic sediments.

Each layer (strata) is deposited on a lower layer, squashing out water, minerals (silica, calcite) and air.

As the sediment layers are buried they become compacted by silica or calcite to form solid rock.

Horizontal joints called bedding planes separate the layers. This process of turning sediment into stone is known as lithification.

 

Organically formed sedimentary rocks.

Made up of layers composed of dead organisms (fish, shells, vegetation). During lithification, cements made from carbonates glue these organic sediments together creating distinctive sedimentary rocks.

Limestone – the most common rock in Ireland.

Formed 350 – 300 million years ago when Ireland lay close to the equator and was covered by a warm shallow sea similar to that found in the Caribbean today.

The grains are cemented with calcium carbonate which comes from shells. 

Sometimes the remains of living things are well preserved as fossils in the rock.

Other examples of organically formed sedimentary rocks are chalk and coal.

 

Inorganic or mechanically formed sedimentary rocks.

Formed from the lithification of rock fragments.

Sandstone is formed when particles of eroded igneous, metamorphic and other sedimentary rocks are carried by rivers and accumulate on the sea bed or in lakes.

During lithification silica glues the grains together. Irish sandstone formed 400 – 350 million years ago when Ireland lay 30 degrees south of the equator. At this time and latitude Ireland experienced very dry desert conditions. Huge rivers flowed across this dry landscape carrying the sediments that eventually formed the Old Red Sandstone which is now found in the Cork and Kerry mountains.

Other types of mechanically formed sedimentary rocks are shale, mudstone and conglomerates.

 

Chemically formed sedimentary rocks.

Rocks formed from the evaporation of sea water from enclosed lakes or seas in hot climates.

When sea water evaporates, the least soluble salt is deposited first and the most soluble last.

Gypsum is deposited in a thick layer near Kingscourt in County Cavan.

Rock salt and gypsum occur in Carrickfergus, Co. Antrim – 20% of the rock salt from this mine is used in road gritting in the island of Ireland.

