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Introduction

Background

A new structure of assessment for A Level has been introduced, for first teaching from September 2008. Some of the changes include:

· The introduction of stretch and challenge (including the new A* grade at A2) – to ensure that every young person has the opportunity to reach their full potential
· The reduction or removal of coursework components for many qualifications – to lessen the volume of marking for teachers
· A reduction in the number of units for many qualifications – to lessen the amount of assessment for learners

· Amendments to the content of specifications – to ensure that content is up-to-date and relevant.

OCR has produced an overview document, which summarises the changes to Geology. This can be found at www.ocr.org.uk, along with the new specification.
In order to help you plan effectively for the implementation of the new specification we have produced this Scheme of Work and Sample Lesson Plans for Geology. These Support Materials are designed for guidance only and play a secondary role to the Specification.  
Our Ethos
All our Support Materials were produced ‘by teachers for teachers’ in order to capture real life current teaching practices and they are based around OCR’s revised specifications. The aim is for the support materials to inspire teachers and facilitate different ideas and teaching practices.
Each Scheme of Work and set of sample Lesson Plans is provided in:

· PDF format – for immediate use

· Word format – so that you can use it as a foundation to build upon and amend the content to suit your teaching style and students’ needs.

The Scheme of Work and sample Lesson plans provide examples of how to teach this unit and the teaching hours are suggestions only. Some or all of it may be applicable to your teaching. 
The Specification is the document on which assessment is based and specifies what content and skills need to be covered in delivering the course. At all times, therefore, this Support Material booklet should be read in conjunction with the Specification. If clarification on a particular point is sought then that clarification should be found in the Specification itself.
A Guided Tour through the Scheme of Work
[image: image2.jpg]



[image: image1]
	Geology H487: Environmental Geology F794

	Suggested teaching time
	7 hrs
	Topic
	Module 1: Water supply

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Understand the terms used to describe how water is stored and can move through rocks.


	(a) Define the term porosity and calculate % porosity. Define the term permeability and calculate permeability as a rate of flow. Describe and explain the factors that affect porosity and permeability. 

Carry out porosity experiments – finding the porosity of rocks by finding their dry and wet mass; using marbles in a beaker to model porosity.

[image: image3.jpg]


Conduct porosity and permeability experiments using gravel/sands/silt/clay.  Time rates of flow using filter and beaker.

(b) Define the terms groundwater and water table and recognise the position of the water table.
(c) Define the terms hydrostatic pressure and hydraulic gradient, hydraulic head and calculate the hydraulic gradient. 
Model hydrostatic pressure and hydraulic head – use a large plastic tube or measuring cylinder with holes drilled up one side, fill with water and measure how far jets of water come out.
	Sand/silt/clay/gravel.  Beaker, filter and stop watch.

Past paper questions:

May 04 qu 1

May 03 qu 3a

May 03 qu 3c

May 01 qu 1d


	

	Understand the geological conditions necessary for aquifers, artesian basins and water supply from wells and boreholes.

[image: image4.jpg]



	(a) Define the terms aquifer, aquiclude and recharge zone. Recognise and explain the difference between an unconfined and a confined aquifer. Describe and explain the conditions required for a perched aquifer.

Draw cross sectional diagrams of artesian basin (London Basin).

(b) Recognise and describe an artesian basin as a type of confined aquifer and explain the conditions necessary for the formation of an artesian well.

Model a confined aquifer and artesian conditions – use a U tube with bung at one end filled with water; when bung is removed the water level on that side will rise up.

(c) Describe and explain the terms draw down and cone of depression in relation to water supply from wells and boreholes.

(d) Describe the problems of water extraction from aquifers and artesian basins leading to a lowering of the water table, subsidence and saltwater encroachment.
(e) Describe and explain the issues of groundwater quality and residence time of pollutants.
	Past paper questions:

May 04 qu 1

May 03 qu 3

May 02 qu 3

Jun 01 qu 1

Jan 00 qu 4


	www.ga.water.usgs.gov/
edu/earthgwaquifer.html-


	Understand the geological conditions leading to the formation of springs.
	(a) Describe and explain the geological conditions leading to the formation of springs where the water table intersects the topographic surface at the junction of permeable and impermeable rocks.
Mark position of spring sites on water table documents.
(b) Recognise and explain how springs form as a result of lithology, faults and unconformities.
	Past paper questions:

May 05 qu 3c

May 03 qu 3


	

	Know about water supply from river, reservoir and underground sources. 

Understand the advantages and disadvantages of surface and underground supply. Understand that water resources are both renewable and sustainable if carefully developed.


	(a) Describe and explain the advantages and disadvantages of surface water supply from rivers and reservoirs.

Draw a table with two columns headed advantages and disadvantages of surface water supply and reservoirs.

(b) Describe and explain the advantages and disadvantages of underground water supply from aquifers and artesian basins.

Table as above for underground water and surface water supplies.

(c) Describe and explain how water supply is renewable as part of the water cycle and is sustainable provided the rate of extraction does not exceed the rate of recharge.
Draw diagram for water supply.
(d) Outline initiatives in the development of underground storage facilities for water in rocks.

	Past paper questions:

May 06 qu 3b

May 03 qu 3

Jun 01 qu 1e
	



	Geology H487: Environmental Geology F794

	Suggested teaching time
	15 hrs
	Topic
	Module 2: Energy resources

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Understand the origin of oil and natural gas and migration from source rock to reservoir rock. 

Understand how oil accumulates in a trap structure under a cap rock. 


	(a) Describe a source rock, reservoir rock and cap rock.
Describe the environment of deposition and explain the process of maturation to form oil and natural gas in the source rock. 

Describe the process of migration from source rock to reservoir rock under a cap rock and explain the factors that control migration.
(b) Explain the term trap. Recognise and describe different trap structures: anticline, fault, salt dome, unconformity, lithological. Describe and explain how oil and natural gas may be destroyed or lost from trap structures.
Draw diagrams of each type of trap on board and mark position of oil and gas.
Model oil in a trap using a beaker of water with coloured cooking oil on top and tilting beaker to show layer of oil is always horizontal.

Model an oil trap and gusher – use an inverted funnel with bung in the end held by a clamp in a beaker full of water: Add oil by squirting under water with pipette and add gas by introducing methane or blowing air under water: Remove bung and see what happens. Note that this requires use of safety glasses.

Carry out a computer simulation of oil and natural gas exploration programme.
	Shell videos,

‘Oil-origin, exploration and extraction’

‘Finding oil and gas reserves’.

Past paper questions:

May 06 qu 3

May 04 qu 3a

May 02 qu 2 a,b

Jun 01 qu 2c

Jan 01 qu 4a

Jun 00 qu 1

Beaker of water

Coloured cooking oil

Inverted funnel

Bung

Pipette

Methane

Safety glasses
	http://science.howstuffworks.
com/oildriling.htm/printable
www.moorlandschool.co.uk
www.priweb.org/ed/pgws/
systems/
trap/trap_home.html
www.earthsci.org/mineral/
energy/oil/oil.htm
Emphasise need for safety, especially where gas is concerned and clean up any oil spills.

	Know how geophysical exploration techniques and exploration drilling are used to find hydrocarbons.
	(a) Describe and explain the geophysical exploration techniques of seismic reflection and gravity surveys.
Distribute seismic reflection diagram to students.
(b) Describe how exploration drilling and down hole logging (porosity, gamma ray, resistivity) are used to find hydrocarbons.
	Past paper questions:

May 02 qu 4

Jan 01 qu 1d


	

	Know about reserves of oil and natural gas. 

Understand the methods of primary and secondary recovery of oil and natural gas from suitable reservoirs.
	(a) Calculate reserves of oil and natural gas when provided with suitable data and explain the difficulties in accurately determining reserves.

(b) Describe and explain how production wells are established and oil and natural gas are extracted by primary recovery.

Subdivide oil exploitation methods into:-

Primary

Secondary

Enhanced (oil shales)
(c) Describe and explain the main methods of secondary recovery by injection of water, steam or carbon dioxide and the use of detergents and bacteriological techniques.
(d) Outline recent initiatives in exploitation of unconventional petroleum from oil shale and the possible future exploitation of gas hydrates.
	Past paper questions:

May 05 qu 3b

Jun 01 qu 2c

Jun 00 qu 1
	

	Understand the environmental, safety and technological problems of oil and natural gas extraction and pipeline transportation.
	(a) Describe the main environmental and safety problems of oil and natural gas extraction and pipeline transportation.

(b) Describe the technological problems of oil and natural gas extraction including those that prevent 100% recovery.
(c) Outline recent initiatives in the development of underground storage facilities for natural gas in rocks.
	Book, ‘Geology and Society’ Chapter 3 pg 49-52.

Book, ‘Geology and Society’ Chapter 3 pg 53.

Past paper question:

May 03 qu 1b
	

	Know about the occurrence of oil and natural gas in and around the British Isles. 

Understand that oil and natural gas are examples of non-renewable energy resources.


	(a) Be able to locate the main areas where oil and natural gas are found in and around the British Isles.
Distribute blank map of UK and show students where reserves of oil and gas are.
(b) Describe and explain why both oil and natural gas are present in the northern basin of the North Sea from Kimmeridge Clay source rocks but only natural gas is present in the southern basin from Coal Measures source rocks.

(c) Explain why oil and natural gas are examples of non-renewable energy resources.
(d) Debate the future sustainability of British oil and natural gas production.
	Past paper questions:

May 05 qu 3a

May 03 qu 1a
	www.en.wikipedia.org/
wiki/Oil_exploration-


	Know the origin of peat and coal. 


Understand the development of rank and the properties of lignite, bituminous coal and anthracite.
	(a) Describe and explain the climatic and environmental conditions required for the formation of peat and coal as part of deltaic sequences.

Draw diagram of coal measure cyclothem on board for students and provide explanation.

(b) Describe and explain the diagenetic processes of compaction and coalification to produce peat and coal.
(c) Define the terms rank and coal series. Describe the physical and chemical properties of lignite, bituminous coal and anthracite.

Study hand specimens of types of coal to show the physical properties of lignite, bituminous coal and anthracite.

On the board draw a table of rank/carbon content for coals.
	Past paper questions:

May 05 qu 1

May 03 qu 1c

May 02 qu 2c

Jan 00 qu 2

Hand specimens of peat, lignite, bituminous coal and anthracite.
	

	Know about reserves of coal and methods of extracting economic deposits of coal by opencast and underground mining. 

Understand the geological factors that affect safety and can make coal mining uneconomic.
	(a) Locate the main areas where coal is found in and around the British Isles. Explain the difference between an exposed and a concealed coalfield. Describe the broad structures of the South Wales and Yorkshire coalfields.

Distribute map of UK showing British coalfields.

(b) Discuss the geological factors such as seam splitting, washouts and faults that can make coal mining hazardous and uneconomic to mine.

Draw diagrams on board showing washouts and split seams.

(c) Discuss the environmental consequences of the legacy of coal mining in the British Isles and describe methods of land restoration.

(d) Explain why coal is an example of a non-renewable energy resource;
(e) Discuss the future sustainability of British coal production from opencast and underground sources.
	Past paper questions;

May 05 qu 1c

May 04 qu 3c

Jun 01 qu 2a,b

Jan 01 qu 3

Jan 00 qu 4

May 04 qu3b

May 03 qu 1c

May 05 qu 1a

May 03 qu 1d

May 02 q 2d

Jan 00 qu 4

Book, ‘Geology and Society’ chapter 3 pg 56-60.
	www.en.wikipedia.org/
wiki/Coal_mine-
www.en.wikipedia.org/
wiki/opencast_mining
www.en.wikipedia.org/
wiki/Natural_gas-

	Know about geothermal energy extraction.

Understand that geothermal energy is an example of a renewable energy resource.
	(a) Describe and explain the main methods of geothermal energy extraction from: volcanic sources; geothermal aquifers in sedimentary basins; and the potential for geothermal energy extraction from hot dry rock sources such as granite.



Distribute blank world map and students to mark on geothermal sites.

Use Cornish geothermal model.

(b) Calculate the geothermal gradient and explain the source of heat for geothermal energy.

(c) Explain why geothermal energy is an example of a renewable energy resource.
(d) Describe and explain the advantages and disadvantages of geothermal energy extraction.
Draw table on board with 2 columns, advantages and disadvantages of geothermal energy.
	Past paper questions:

May 05 qu 1e

May 03 qu 1d

May 02 qu 2e

Jan 00 qu 1b
	


	Geology H487: Environmental Geology F794

	Suggested teaching time
	15 hrs
	Topic
	Module 3: Metallic mineral deposits

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Show an understanding of concentration factors to produce economic deposits from low crustal abundances of metallic minerals. Know about mineral reserves.


	(a) Define the terms resource, reserves, ore, ore mineral, gangue mineral, average crustal abundance, cut off grade and concentration factor.

Draw table of properties of ore and gangue minerals (mineral and ore equivalents).

Draw table of concentration factors and cut off grades.

(b) Calculate concentration factors and mineral reserves when provided with suitable data and explain the difficulties in accurately determining reserves.
(c) Discuss the influence of world supply and demand and stockpiling of strategic metals on metallic mineral reserves.
	Past paper questions:

May 06 qu 1a

Jun 01 qu 3a

Jan 01 qu 2b
	www.en.wikipedia.org/wiki/Ore-


	Understand the concentration of magnetite by gravity-settling in igneous intrusions.
	(a)  Describe and explain the process of gravity-settling and the properties of magnetite that allow it to be concentrated at the base of mafic and ultramafic igneous intrusions. 

Draw a diagram of gravity settling using the Bushveld Igneous Complex, South Africa and Sudbury, Ontario as examples. 

Study hand specimens of ore minerals to indicate suitable properties for gravity-settling (magnetite) or placer deposition (cassiterite). Find the density of ore minerals.

Investigate gravity-settling using minerals of different densities and measuring cylinder filled with liquid wall paper paste.
	Past paper questions:

May 05 qu 2a

May 02 qu 1
	www.tesla.jcu.edu.au/Schools/
Earth/EA1004/Mineral_Deposits/
hydrothermal.html


	Understand how hydrothermal mineral veins of cassiterite, galena and sphalerite are formed in association with igneous intrusions.
	(a) Define the term hydrothermal fluid and explain the source of hydrothermal fluids.

(b) Describe and explain how veins of cassiterite, galena and sphalerite are formed by hydrothermal processes associated with silicic igneous intrusions (mineral identification in examination questions will use a data table of mineral characteristics); use Porphyry copper systems in western Cordillera, USA and Andes, South America as examples.
Draw diagram of distribution of ores around the Cornish batholith.

(c) Describe and explain the distribution and zonation of hydrothermal mineral veins in and around igneous intrusions. (Use zoning around Cornish batholith as an example).
Plot and interpret rose diagrams of mineral vein information.
	Past paper questions:

May 04 qu 2a,b

May 02 qu 1

Jun 01 qu 3b
	

	Understand how residual deposits of bauxite are formed.


	(a) Describe and explain how residual deposits of bauxite form as the insoluble product of extreme chemical weathering of impure limestone and granite.
Draw diagram of residual deposits of bauxite/haematite.
(b) Describe and explain the factors that control the rate of chemical weathering and the formation of residual deposits.
	Past paper questions:

May 05 qu 2c

May 02 qu 1
	

	Understand the secondary enrichment of chalcopyrite in copper deposits.


	(a) Describe how secondary enrichment processes can increase the grade of otherwise uneconomic copper deposits.
Draw diagram of copper secondary enrichment deposits.
(b) Describe and explain the process of secondary enrichment of chalcopyrite as a result of chemical weathering and changes in chemistry above and below the water table.
	Past paper questions:

May 06 qu 1c

May 02 qu 1

Jan 00 qu 3
	

	Understand how deposits of uranium ore are formed in sandstones.
	Describe and explain how deposits of uranium ore are formed in sandstones as a result of solution, transport in groundwater and reprecipitation at or above the water table.
	
	

	Understand the formation of placer deposits of cassiterite, gold and diamonds in rivers and beaches.
	(a) Describe and explain the weathering, erosion, transport and depositional processes involved in placer formation and the properties of cassiterite, gold and diamonds that allow them to be concentrated in placer deposits.

(b) Recognise and explain how placer deposits form: at meander bends; in plunge pools and potholes; upstream of projections; downstream of confluences; and on beaches.
Draw diagrams of sites of placer mineral accumulation.
(c) Describe the advantages and disadvantages of mining placer deposits at the surface compared to mining underground deposits.
	Past paper questions:

May 06 qu 1b

May 03 qu 3d

May 02 qu 1

Jun 01 qu 3b

Jun 00 qu 2
	

	Know how geophysical exploration techniques are used to find metals. 


	Describe and explain how magnetic, gravity and electrical resistivity surveys are used to find metallic mineral deposits.

Carry out a computer simulation of a metals exploration programme.
	Past paper questions:

May 05 qu 2b

May 02 qu 4

Jan 01 qu 2a
	

	Know how geochemical exploration methods are used to find metals. 


	(a) Define the term geochemical anomaly. Describe and explain how soil and stream sediment geochemical surveys are used to find metallic mineral deposits.

Give students a map of river tributaries with added concentration levels to locate source area of ore.
	Past paper questions:

May 04 qu 2c
	

	Know the environmental consequences of open cast and underground metal mining operations. 

Understand that metal mining is an example of unsustainable resource exploitation.
	(a) Describe and explain the environmental consequences of open cast metal mining operations.

(b) Describe and explain the environmental consequences of underground metal mining operations.

(c) Describe the environmental consequences of heap-leaching and other mineral processing operations.

(d) Discuss the long term environmental consequences of the legacy of metal mining in the British Isles.
(e) Explain why metal mining is an example of unsustainable resource exploitation on a global scale.
	Past paper question:

Jun 01 qu 3c


	

	Understand the application of geochemistry to environmental problems.


	(a) Describe and explain the source of radon gas from the breakdown of radioactive elements in granite and other rocks and appreciate the hazard it poses.
(b) Describe how heavy metal contamination of soils can be recognised.

	
	



	Geology H487: Environmental Geology F794

	Suggested teaching time
	15 hrs
	Topic
	Module 4: Engineering geology

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Know the characteristics of suitable materials for building and construction. 

Understand the environmental implications of their exploitation.
	(a) Describe and explain the characteristics of suitable materials for building stone, roadstone, brick clay, aggregate, and the manufacture of cement and concrete. State the uses for these materials.

Test rocks for roadstone – experiments to find hardness, impact strength, porosity/permeability, resistance to abrasion, resistance to freeze-thaw action, resistance to chemical corrosion.

(b) Describe the extraction of industrial rocks and minerals by quarrying and dredging techniques.
(c) Discuss the environmental implications of their exploitation including the location and development of super-quarries and dredging offshore for marine aggregates.
	Shell video ‘The Rocks Provide’.

Past paper questions:

Jan 01 qu 1a,b

Jan 00 qu 3c
	

	Understand the geological factors affecting the construction of dams and reservoirs. 

Know ground improvement methods that can be used to prevent leakage from reservoirs. 

Appreciate the environmental consequences of dam and reservoir construction.
	(a) Describe and explain the geological factors affecting the construction of dams and reservoirs: rock type and strength; foundations; attitude of strata; geological structures; availability of construction materials.

(b) Describe and explain methods that can be used to prevent leakage from reservoirs: grouting; clay/plastic lining; cut off curtain.

(c) Appreciate the environmental and social consequences of dam and reservoir construction including failure and collapse of dams due to poor siting, design or construction and their use for hydroelectric power generation; (Vaiont Dam disaster – 1963).

Draw diagram of potential reservoir sites related to rock type and structure.

(d) Describe and explain how dam and reservoir construction can lead to an increase in seismic activity.
	Past paper questions:

May 06 qu 1a

May 06 qu 3c

May 04 qu 1e

May 03 qu 2a

May 02 qu 3d

Jan 00 qu 4d

Book, ‘Geology and Society’ chapter 11 pg 270-274.
	

	Understand the geological factors that cause landslips and slumping hazards.


	(a) Describe and explain the geological factors that cause landslips and slumping hazards: rock type; dip; presence of geological structures.

(b) Explain how heavy rainfall can increase the likelihood of landslips and slumping hazards.
(c) Explain how human activity can increase the likelihood of landslips and slumping hazards.
	Past paper questions:

May 06 qu 1b

May 05 qu 1d

Book, ‘Geology and Society’ chapter 7 pg 153-169.
	

	Understand the geological factors affecting the construction of road cuttings, embankments and tunnels through both hard rock and unconsolidated material.

Know ground improvement methods that can be used to stabilise rocks and prevent flooding of tunnels.
	(a) Describe and explain the geological factors affecting the construction of road cuttings and embankments: slope stability; foundations; construction methods.

(b) Describe and explain methods which can be used to stabilise slopes and rocks: slope modification; retaining walls; gabions; rock bolts; rock drains; wire netting; shotcrete; vegetation and herringbone drains.

(c) Describe and explain the geological factors affecting the construction of tunnels through both hard rock and unconsolidated material: rock type and strength; attitude of strata; geological structures; groundwater.
Draw diagrams of proposed tunnels with hazards.

(d) Describe and explain methods that can be used to prevent collapse and flooding of tunnels: lining; rock bolts; grouting; rock drains.
	Book, ‘ Geology and Society’ chapter 11 pg 263-266.

Past paper questions:

May 06 qu 1c,d,e

May 05 qu 1d

May 03 qu 2c

Jun 01 qu 3d

Jan 01 qu 4c

Video, ‘Horizon – Building the Channel Tunnel’.
	

	Understand the geological factors affecting the construction of coastal defences. 

Know methods that can be used to prevent coastal erosion and flooding. 
	(a) Describe and explain the geological factors affecting the location and construction of coastal defences: rock type; attitude of strata; geological structures; construction considerations and materials.

(b) Describe and explain methods which can be used to prevent coastal erosion and flooding: sea walls and banks; flood barriers and barrages; rock buttresses and revetments; groynes; slope stabilisation; beach nourishment.
(c) Discuss the environmental implications of constructing coastal defences.
	Book, ‘Geology and Society’ chapter 9 pg 221-227.
	www.georesources
.co.uk/coastman.htm


	Understand the geological factors affecting the disposal of waste in landfill sites and appreciate the environmental consequences of landfill waste disposal.

Understand the technological, environmental and safety problems of underground storage of nuclear waste.
	(a) Describe and explain the geological factors affecting the disposal of waste in landfill sites: rock type; attitude of strata; geological structures; groundwater; construction considerations and other methods.

(b) Describe and explain the short term and long term environmental consequences of disposal of waste in landfill sites.

(c) Define the term leachate and describe and explain methods which can be used to prevent leakage of toxic leachates from landfill sites: grouting. Clay/geomembrane lining; drainage and collection.

Use case study of local landfill site.

(d) Describe and explain the technological and short term and long term environmental and safety problems of underground storage of nuclear waste in rocks.
	Book, ‘Geology and Society’ chapter 12 pg 300-310.

Past paper questions:

May 03 qu2d

Jan 01 qu 4

Jun 00 qu 3d

Book, ‘Geology and Society’ pg 309-310.
	




Sample Lesson Plan: Geology H487
Environmental Geology F794

4.2 Energy Resources (1, 2, 3)
OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind, this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.

Learning objectives for the lesson

	Objective 1
	Students should understand how oil and natural gas form, which countries are the largest producers and where oil and gas fields are located in the British Isles.

	Objective 2
	Students should understand the terms source rock, reservoir rock and cap rock and their importance in the formation, accumulation and recovery of oil.

	Objective 3
	Students should understand the different type of trap structures.

	Objective 4
	Students should understand the methods of oil and gas exploration and extraction.

	Objective 5
	Students should understand the ecological sensitivity of oil and gas extraction and the environmental and technological issues of oil extraction.


Recap of previous experience and prior knowledge

· Teacher should recap the meaning of “fossil fuels” as “non renewable resources”, and discuss with students why oil and gas are both fossil fuels and non-renewable resources.

Content

	Time
	Content

	10 minutes
	Teacher should:

· Explain to students how oil and gas are derived from the same source, one at a higher temperature than the other. 

· Distribute a blank world map to students.  Students are to use an atlas to mark on the world’s largest oil and gas producers.

· Also on a blank map of the British Isles students should mark on the main oil and gas-producing fields, on and offshore.

	10 minutes
	Teacher should:

· Draw an anticlinal trap with shale as the source rock, sandstone as the reservoir rock and mudstone as the cap rock.  

· Define each of these terms.

· Explain the properties essential for a good source rock, reservoir and cap rock.  Emphasise the role of the cap rock in the accumulation of oil.

· Explain how oil migrates from source to cap rock.

· Explain why oil is absent in some Palaeozoic rocks.

	5 minutes
	Students to record information from the board.

	10 minutes
	Teacher should draw the 5 different types of oil traps and explain each one (anticline, fault, salt dome, lithology and unconformity).  On each one label the areas in which oil, gas and water would accumulate.

	5 minutes
	Students to record information from board.

	10 minutes
	Teacher should:

· Explain to students the methods of locating an oil field (seismic reflection, porosity, gamma ray, resistivity data and wildcat drilling) and how oil is extracted from the ground (drilling rigs, onshore, or offshore).

· Describe the methods of primary and secondary recovery (injection of water, steam or carbon dioxide and the use of biochemical processes to enhance recovery of oil and natural gas.

· Calculate using given examples the reserves of oil/gas and explain difficulties in accurately determining the volume of reserves.

· Using the Canadian Oil Shales as an example, explain how distribution and exploitation of these differs from conventional methods of extraction.

· Investigate the possible future exploitation of gas hydrates.

	5 minutes
	Students to discuss in pairs the environmental and technological problems of both on and off shore drilling.  Feedback given and students record issues.


Consolidation

	Time
	Content

	5 minutes
	Teacher answers any queries and recaps on learning objectives.  Teacher asks directed questions to pupils to ensure understanding of the formation, accumulation and recovery of oil and gas.  Students given essay and past paper questions for homework:

Qu 3a May 06

Qu 1a,b May 03

Qu 2a,b May 02

Qu 2c Jun 01

Qu 4a,b,c,d Jan 01

Qu 5a Jun 00




Other forms of Support

In order to help you implement these new specification effectively, OCR offers a comprehensive package of support. This includes:

OCR Training
Get Ready…introducing the new specifications
A series of FREE half-day training events are being run during Autumn 2007, to give you an overview of the new specifications.

Get Started…towards successful delivery of the new specifications

These full-day events will run from Spring 2008 and will look at the new specifications in more depth, with emphasis on first delivery.

Visit www.ocr.org.uk for more details.

Mill Wharf Training

Additional events are also available through our partner, Mill Wharf Training. It offers a range of courses on innovative teaching practice and whole-school issues - www.mill-wharf-training.co.uk. 

e-Communities
Over 70 e-Communities offer you a fast, dynamic communication channel to make contact with other subject specialists. Our online mailing list covers a wide range of subjects and enables you to share knowledge and views via email.

Visit https://community.ocr.org.uk, choose your community and join the discussion!

Interchange

OCR Interchange has been developed to help you to carry out day to day administration functions online, quickly and easily. The site allows you to register and enter candidates online. In addition, you can gain immediate a free access to candidate information at you convenience. Sign up at https://interchange.ocr.org.uk
Published Resources
Published Resources

OCR offers centres a wealth of quality published support with a fantastic choice of ‘Official Publisher Partner’ and ‘Approved Publication’ resources, all endorsed by OCR for use with OCR specifications.

Publisher partners

OCR works in close collaboration with three Publisher Partners: Hodder, Heinemann and Oxford University Press (OUP), to ensure centres have access to:

· Better published support, available when you need it, tailored to OCR specifications 

· Quality resources produced in consultation with OCR subject teams, which are linked to OCR’s teacher support materials

· More resources for specifications with lower candidate entries

· Materials that are subject to a thorough quality assurance process to achieve endorsement

Heinemann is the exclusive publisher partner for OCR GCE Geology.
Heinemann  is producing the following resources for OCR GCE Geology for first teaching in September 2008.
Armstrong, D, Davies, S, Fry, M, Mugglestone, F, Richards, R, Shelton, T. A level Geology 

ISBN: 978 0 435692 11 7
Endorsement

OCR endorses a range of publisher materials to provide quality support for centres delivering its qualifications. You can be confident that materials branded with OCR’s “Official Publishing Partner” or “Approved publication” logos have undergone a thorough quality assurance process to achieve endorsement. All responsibility for the content of the publisher’s materials rests with the publisher.

These endorsements do not mean that the materials are the only suitable resources available or necessary to achieve an OCR qualification. Any resource lists which are produced by OCR shall include a range of appropriate texts.
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= ICT Opportunity 


This icon is used to illustrate when an activity could be taught using ICT facilities.








= Stretch & Challenge Activity 


This icon is added at the end of text when there is an explicit opportunity to offer


Stretch and Challenge.





= Innovative Teaching Idea


All the teaching ideas contained in the SOW are innovative, but the icon is used to 


Highlight exceptionally innovative ideas.
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