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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
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	Geology H087: Rocks – Processes and Products F792

	Suggested teaching time
	8 hrs
	Topic
	Module 1: The rock cycle

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

	[image: image3.jpg]


Understand the rock cycle and the processes that operate within it.
	(a) Describe the rock cycle.

Draw diagram on board.

(b) Define processes operating at the surface - weathering, erosion, transport, deposition and extrusion.

Add surface processes in red onto rock cycle diagram.

(c) Define processes operating below the surface - burial, diagenesis, recrystallisation, metamorphism, partial melting, magma accumulation, crystallisation, intrusion and uplift.

Add processes that operate below the surface in green on diagram.

Partial melting can be illustrated by the melting of chocolate in chocolate chip cookies.
	Past paper questions:

2832- Jan 07 qu 1c

May 06 qu 1a

Jan 05 qu 4

May 03 qu 1a

May 02 qu 5b

Jan 01 qu 5b

Jan 01 qu 3a,b

[image: image4.jpg]


Simulate partial melting using chocolate chip cookies.


	Ensure that two different colours are used on diagram to illustrate processes that happen on and below surface on rock cycle diagram.

Surface and below surface processes could also be explained in table form.

www.windows.ucar.edu/tour/link=/
earth/geology/rocks-intro.html
www.moorlandschool.co.uk/
earth/rockcycle.htm


	Understand the broad classification of rocks and the major rock forming minerals.
	(a) Describe the classification of rocks into igneous, sedimentary and metamorphic classes using their relationship to temperatures and pressures in the rock cycle.

Draw pressure, temperature and depth graph and insert rock groups in relevant places.

Brainstorm differences between 3 rock groups.

(b) Describe the characteristics of the major rock forming minerals used to classify the rock groups. (Mineral identification in examination questions will use a data table of mineral characteristics).

Distribute minerals to class. Subdivide into those that are found in igneous, sedimentary and metamorphic.

Students to write properties of each and learn.
	Practical session: hand specimens, pictomicrographs and photos of rocks from each group to be made available.

Past paper questions:

2832- 

Jan 07 qu 1b

Jan 03 qu 3a

Hand specimens of minerals.

http://csmres.jmu.edu/geolab/
fichter/Minerals/RockMin/RockMin.html

	List mafic, felsic and other minerals for igneous rocks.  Group them together to show the occurrence in the 3 rock groups.

	Know and understand the geological column.
	Describe the division of the geological column into eras and systems using dating principles.

Use mnemonic: Pregnant Camels Often Sit Down Continuously Perhaps Their Joints Creak Terribly.
	Use strips of paper / till rolls to appreciate extent of geological time.

Past paper questions:

2832-

Jan 05 qu 1d

May 02 qu 3d
	Use mnemonic to help students remember order of periods in geological table.

www.geographyinaction.co.uk/Text_based
site/Geology%20files/geol_Col.html





	Geology H087: Rocks – Processes and Products F792

	Suggested teaching time
	25 hrs
	Topic
	Module 2: Igneous processes and products

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

	Classify igneous rocks as silicic, intermediate, mafic and ultramafic.


	(a) Describe and classify silicic, intermediate, mafic and ultramafic rocks using their mineral composition (quartz, feldspars, mafic minerals), crystal grain size and silica percentage.

Use specimens from the 4 groups and divide them into mafic and felsic minerals to show the percentage and occurrence in each group.


	Practical session, rocks from the 4 major groups and mafic and felsic minerals.

Past paper questions:

2835- 

Jun 06 qu 1a,c

Jun 05 qu 1c,d

Jun 04 qu 5a
	http://csmres.jmu.edu/
geolab/fichter/IgHome.html


	Understand how crystal grain size is related to rates and depths of cooling.
	(a) Recognise and measure crystal grain sizes (coarse grained >5mm diameter; medium grained 1-5mm diameter; fine grained <1mm diameter) using observation of samples, photographs and thin section diagrams.

Distribute hand specimens of granite, porphyry, dolerite, basalt, obsidian and pumice.  Provide observation table and complete.

(b) Explain how crystal grain size provides evidence for depth of formation and rate of cooling of volcanic, hypabyssal and plutonic igneous rocks.

Use thin sections to identify origin of rocks based on (i) grain size, (ii) mineralogy.


	Investigate crystal size and rate of cooling using salol and microscope slides at different temperatures.

Use a lava lamp to simulate rising magma.

Past paper questions:

2832- 

Jan 04 qu 3a

Jan 03 qu 4b

Jan 02 qu 5b

2835-

Jun 06 qu 1b

Jun 04 qu 5a

Hand specimens of granite, porphyry, dolerite, basalt, obsidian and pumice.

Thin sections of coarse, medium and fine-grained rocks.
	

	Understand the formation of igneous textures within rocks.
	(a) Describe, recognise and compare equigranular, glassy, vesicular, amygdaloidal, flow banding and porphyritic igneous textures using observation of samples, photographs and thin section diagrams.

Distribute samples of each noting variation of texture.  

(b) Explain how the textures are formed and what evidence they provide about the formation and cooling histories of igneous rocks.


	Practical – hand specimens of vesicular basalt, amygdaloidal basalt, porphyry, equigranular basalt, obsidian.

Past paper questions:

2832-

Jan 05 qu 1a

May 04 qu 1b

Jan 04 qu 2b

Jan 03 qu 4a,b,c

Jan 02 qu 4d

Jan 01 qu 4a,b

Jun 00 qu 2a

2835- 

Jun 06 qu 1a

Jun 04 qu 3b

Jun 02 qu 1a,b
	

	Know the characteristics and understand the origin of silicic, intermediate, mafic and ultramafic igneous rocks.
	(a) Describe and identify granite, granodiorite, rhyolite, pumice, obsidian, diorite, andesite, gabbro, dolerite, basalt and peridotite by observation of crystal grain size, mineral composition, texture, colour and silica percentage using observation of samples, photographs and thin section diagrams.

(b) Explain how their characteristics provide evidence for their origins.

Draw table classifying igneous rocks based on mineralogy, grain size, texture and where formed in/on crust.


	Can use different coloured beads or sweets to show process of subtraction of minerals from the melt to illustrate differentiation.
	

	Understand the generation of magmas at plate margins and hotspots.
	(a) Explain the source of mafic magma at divergent plate margins and hotspots by partial melting of the mantle.

Use cookies and a hot liquid to demonstrate partial melting.

Use lava lamp to illustrate rising magma.

Use candle and card to illustrate a plate passing over a plume creating a linear arrangement of extinct and active volcanoes.

(b) Explain the source of silicic and intermediate magma at convergent plate margins to form volcanoes and batholiths.


	Cookies and hot liquid. 

Lava lamp.

Candle and card.

Past paper questions: 

2832- 

Jan 07 qu 1a

Jan 06 qu 2a

Jan 04 qu 4

Jan 03 qu 1a,b

May 02 qu 5a

Jun 01 qu 1b

Jan 01 qu 5b

2835- 

Jun 05 qu 2a

Jun 04 qu 4a

Jun 03 qu 2a,b
	Emphasise the difference between acid and basic lava generated at these plate margins; basic has consistency of running water, acid of treacle.



	Understand the differentiation of magmas.
	(a) Describe the sequence of reactions that occur in Bowen’s reaction series controlling the formation of minerals as magma cools and crystallises.

Describe continuous and discontinuous reaction in magmas.

Draw flow chart to illustrate differentiation and order of crystallisation.

(b) Describe the processes of magmatic differentiation: fractional crystallisation, gravity settling and filter pressing.

(c) Explain how differentiation forms ultramafic, mafic, intermediate and silicic rock groups from a single parent magma.

(d) Explain the results of magmatic differentiation in the formation of major layered intrusions.

(e) Explain the results of magmatic differentiation in magma chambers below volcanoes and the effect on lava composition.


	Past paper questions:

2835- 

Jun 06 qu 5a

Jun 05 qu 1b

Jun 03 qu 2c,d

Jun 02 qu 2

Use liquids of different densities to show differentiation.
	http://en.wikipedia.org/wiki/
Bowen_reaction_series


	Understand the intrusion of concordant and discordant bodies as both major and minor intrusions.
	(a) Describe the processes of intrusion and distinguish between major and minor, concordant and discordant intrusions.

Use a large block of wood with bedding planes drawn on all sides with concordant and discordant intrusions inserted to give a 3D effect (or card for sectional view).

(b) Recognise and describe the characteristics of sills, transgressive sills, dykes and batholiths.

Distribute photos of sills, transgressive sills and dykes.

(c) Define the terms contact, country rock and xenolith. Describe and explain how xenoliths form.

(d) Explain the processes involved in the formation of intrusions: partial melting, stoping, assimilation and magma mixing.


	Large block of wood.

Past paper questions:

2832- 

May 06 qu 4

Jan 06 qu 2c

Jan 05 qu 2a

May 04 qu 1a

May 04 qu 4

Jan 04 qu 3a,b,c

May 03 qu 2a

Jan 03 q 3d

Jan 03 qu 5a

Jan 02 qu 4c

Jun 01 qu 1a

Jun 01 qu 1a,e

Jan 01 qu 4c

Jun 00 qu 4a

2835-

Jun 05 qu 1a

Jun 02 qu 5a
	

	Distinguish between intrusive and extrusive igneous rocks.
	(a) Define the terms chilled margin, baked margin and metamorphic aureole.

(b) Explain how and where chilled and baked margins and metamorphic aureoles form.

(c) Describe and explain the differences between sills and lava flows by reference to crystal grain size, baked and chilled margins, xenoliths, vesicles and amygdales, alignment of phenocrysts and weathering.

(d) Distinguish between major intrusions, minor intrusions and extrusive rocks.

Use a block diagram of major and minor intrusions to illustrate position and scale of chilled and baked margins.
	Past paper questions:

2832-

Jan 06 qu 2c

Jan 04 qu 3d

May 03 qu 2b

Jan 03 qu 3d

May 02 qu2

Jan 02 qu 4b

Jun 01 qu 1b

Jan 01 qu 4c

Jun 00 qu 4b,c

2835-

Jun 05 qu 1b
	Emphasise that baked margins is a term used to describe baking around a small intrusion (dykes and sills), whereas a metamorphic aureole is used to describe the large zone of baking around a large intrusion (batholith).

Differences between sill and lava flow even though they both appear horizontal.

	Understand the characteristics and distribution of volcanic products.
	Describe the products of volcanoes: gases, pyroclasts (pumice, tuffs and agglomerates), pyroclastic flows (ignimbrites), lavas of mafic, intermediate and silicic composition.

Describe and explain the distribution of volcanic products around volcanoes due to energy of blast, grain size of pyroclasts, velocity and direction of winds, gradient and magma viscosity.
Define the term isopachyte, plot and interpret isopachyte maps of pyroclastic deposits.
Complete an isopachyte map from data for ash deposits around a vent and explain the distribution pattern.
	Past paper questions:

2832-

Jan 07 qu 3a

Jan 02 qu 3b

2835-

Jun 05 qu 5a

Simulate lava flows of different viscosities using jelly, sand and water mixtures, treacle or wallpaper paste.


	

	Understand the characteristics of volcanoes.  
	Describe and explain quiet eruptions of submarine, fissure and shield volcanoes where magma viscosity and gas content are low.

Draw shield volcanoes on board and label main features.

Describe and explain explosive eruptions of strato-volcanoes where magma viscosity and gas content are high.

Draw strato volcano on board and label main features.

Describe and explain the shape and structure of volcanoes in terms of viscosity, rate of extrusion, gas content and frequency of eruption (link to plate tectonic setting).

Practical experiment – heat syrup to different temperatures to illustrate viscosity/fluidity, then pour down a pipe/tube and time rate of flow.

Students to draw on a map with tectonic plates on it where they think shield and strato volcanoes would form based on their knowledge of plate tectonics.

Describe and explain caldera formation.

Describe and explain geyser formation.


	Syrup 

Bunsen burner

Tube

Stopwatch 

Video, ‘Violent Earth – Volcanoes’.

Past paper questions:

2832-

Jan 05 qu 2b

May 04 qu 1c

May 03 qu 4

Jan 02 qu 3a

Jan 01 qu 1b

Jan 03 qu 1d (caldera)

Jan 07 qu 3b (caldera)

Jan 05 qu 2d (geyser)

Jan 02 qu 3c (geyser)


	Differences between shield and strato volcanoes and their relationship to composition of magma erupted, which in turn is related to plate boundary.



	Appreciate the social and economic effects of volcanic activity.
	Describe methods for the prediction of volcanic activity: historic pattern of activity, changes in ground level, changes in gas composition and volume, and precursor earthquake tremors.

Describe and evaluate the methods of risk analysis by plotting extent and path of: lava flows, blast damage, ash falls, pyroclastic flows and lahars. Describe how these are used to create hazard maps and contingency plans

Describe the benefits and the danger to life and property of different types of volcanic activity.

Explain how volcanic activity can cause climate change.  

	Horizon Video, ‘Volcano Watchers’ and, ‘Prediction – Harmonic tremors’.

Past paper questions:

2832-

Jan 07 qu 3c

Jan 06 qu 2b

May 05 qu 4

Jan 05 qu 2c

May 04 qu 1d

Jan 03 qu 1c

Jan 02 qu 3c

Jun 01 qu 1d

Jun 01 qu 5a
	Distinguish between risk analysis and prediction.





	Geology H087: Rocks – Processes and Products F792

	Suggested teaching time
	25 hrs
	Topic
	Module 3: Sedimentary processes and products

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

	Understand weathering processes producing soluble products and insoluble residues by chemical, mechanical and biological means.
	(a) Define weathering and describe and explain the processes and products of hydrolysis, carbonation, exfoliation, frost shattering, pressure release, root action and burrowing.


	Carry out weathering experiments using nails and test tubes (oxidation), and wetting and freezing rock samples (frost shattering).

Past paper questions:

2832-

May 06 qu 1c

May 05 qu 2d

May 04 qu 2a

May 3 qu 3d

Jan 02 qu 1d

Jan 01 qu 4c

Jun 00 qu 1
	www.geology.<supomona.edu./
dyessey/class/GSC/01/Weathering.html


	Understand the influence of gravity, wind, ice, the sea and rivers in the formation of sediment.
	(a) Describe how abrasion, attrition and length of transport affect sediment.

(b) Describe how sediments may be transported by solution, suspension, saltation and traction.

Use a tennis ball to demonstrate traction, saltation and suspension.

(c) Analyse and describe the variables of grain composition, grain size, grain shape, roundness and degree of sorting using both qualitative and quantitative methods. Evaluate how methods of transport are related to sediment characteristics.

Sand sieving exercise could be carried out.

(d) Describe and explain the characteristics of sediments transported by gravity, wind, ice, rivers and the sea.  

Draw table with characteristics of grain size, sorting, shape and structures related to mode of transport.
	Tennis ball.

Past paper questions:

Jan 06 qu 3

May 05 qu 2a

Jan 04 qu 1d,f

May 03 qu 3

Jan 03 qu 2

May 02 qu 4

Jun 01 qu 4a,b

Jun 00 qu 2

Sand sieves 

Sand from glacial, dune, beach and river environment.
	

	Classify sedimentary rocks.
	Describe and classify mechanically formed, chemically formed and biologically-formed sedimentary rocks using grain size, grain shape, mineral composition and fossil content, using observation of samples, photographs and thin section diagrams.
	Past paper questions:

2832-

Jan 07 qu 2a

May 05 qu 1c

May 05 qu 2b,c

Jan 04 qu 2a

May 03 qu 1b

May 02 qu 3a

2835-

Jun 05 qu 3a

Jun 04 qu 1c,d

Jun 02 qu 1c


	Note their fragmental texture compared to the crystalline texture of igneous rocks.

www.interactive2.usgs.gov/learningweb/
explorer/topic_rocks_sedimentary.htm
http://csmres.jmu/geollab/
fichter/SedRx/Index.html


	Describe and identify clastic and non-clastic sedimentary rocks using observations of their characteristic features.
	(a) Describe and identify the clastic rocks: breccia, conglomerate, sandstones (orthoquartzite, arkose, greywacke, desert sandstones), mudstone, clay and shale using observation of samples, photographs and thin section diagrams.
Complete table on characteristics of clastic and non-clastic rocks.
(b) Describe and identify non-clastic limestones: oolitic, fossiliferous, chalk, using evidence from grain size, grain shape, degree of sorting, colour, mineral composition and fossil content as appropriate, using observation of samples, photographs and thin section diagrams.
	Samples of all named rocks in hand specimen and as thin sections.

Past paper questions:

2832-

Jan 03 qu 2c,d,e

Jan 02 qu 2a

2835-

Jun 02 qu 5b

Open University Video, ‘Limestones’.

Limestone specimens and pictomicrographs.
	

	Understand the characteristic features, environments of formation and uses of sedimentary structures.
	(a) Describe the characteristic features of the primary sedimentary structures: cross bedding, ripple marks, graded bedding, desiccation cracks, flute casts, salt pseudomorphs and imbricate structures.  Recreate structures in classroom and through observation of samples and photographs.

Use a fish tank and sediment to produce turbidity currents.

Investigate changes in grain shape using rock fragments or sugar cubes shaken in a tube.

Make graded bedding in a jar containing water and poorly sorted sediment mixture, shake and allow settling.  Observe difference in grain size.

Making cross bedding using sand and sugar.

Making desiccation cracks by evaporation of clay slurry.

Making asymmetrical ripples in a circular tank of sand and water and symmetrical ripples in a rectangular tank.

Flume tank if available to show sediment transport and turbidity currents.

(b) Explain the processes of formation of these sedimentary structures.

(c) Explain the evidence for the environments in which they form and their uses as way-up, palaeo-current and palaeo-environmental indicators.

Draw table of sedimentary structures and their usefulness as palaeoenvironmental indicators.

(d) Plot and interpret rose diagrams showing palaeocurrent information.
	Fish tank

Sugar cubes

Jar 

Poorly sorted sediment

Sand

Circular tank

Rectangular tank

Past paper questions:

2832-

May 06 qu 2

Jan 06 qu 4

Jan 05 qu 3b

Jan 04 qu 1a,b,c

May 03 qu 2d

Jan 03 qu 4d

May 02 qu 1c

Jun 01 qu 3a

Jan 01 qu 2

Rose diagrams and palaeocurrent information.
	www.geology.pitt.edu/GeoSites/
sedstructures.htm


	Understand processes of diagenesis.
	(a) Describe and explain the diagenetic process of compaction of plant material to form coals, and mud to form shale and mudstone.

State 100m of mud needed to make 20m of shale.

(b) Describe and explain the diagenetic process of cementation to form cemented sandstones and limestones.
(c) Evaluate the effects of diagenesis on rock characteristics.
	Past paper questions:

2832-

Jan 06 qu3c

May 05 qu 1d

May 03 qu 1c

Jan 03 qu 5b

Jun 00 qu 5a


	

	Understand the characteristic products and processes of sedimentation and be able to use the evidence from rocks, fossils and sedimentary structures to interpret a range of sedimentary environments.
	(a) Describe the deposition in glacial environments of boulder clay (till), varves, fluvio-glacial sands and gravels and explain the processes that formed them. Explain how to identify an ancient glacial deposit using the evidence from rocks, fossils and sedimentary structures.

(b) Describe the deposition in fluvial environments of alluvial fan breccias, arkoses and conglomerates, channel sandstones, flood plain clays and silts and explain the processes that formed them. Explain how to identify an ancient fluvial deposit using the evidence from rocks, fossils and sedimentary structures.

(c) Describe the deposition in hot desert environments of conglomerates in wadis, desert sandstones in dunes and evaporites in playa lakes and explain the processes that formed them. Explain how to identify an ancient desert deposit using the evidence from rocks, fossils and sedimentary structures.

(d) Describe the deposition in deltaic environments of delta top (topsets) to form coal, seat earth and channel sandstones, sandstones of the delta slope (foresets) and shales to form offshore deposition (bottomsets). Explain deltaic deposition in cyclothems. Explain how to identify an ancient deltaic deposit using the evidence from rocks, graphic log sequences, fossils and sedimentary structures.

(e) Describe the deposition of clastic material in sediment-rich shallow seas to form conglomerates, sandstones and mudstones. Explain how to identify an ancient shallow clastic sea or beach deposit using the evidence from rocks, graphic log sequences, fossils and sedimentary structures.

(f) Describe the deposition of limestones in clear, non-clastic, shallow marine environments. Explain how invertebrate skeletons form bioclastic, reef limestones and chalk and how chemical processes form oolitic and micritic limestones. Explain how to identify an ancient carbonate deposit using the evidence from rocks, fossils and sedimentary structures.

(g) Describe the deposition in shallow marine and barred basin environments of evaporites (gypsum, anhydrite, halite and potassium salts) and explain the processes that formed them. Explain how to identify an ancient evaporite deposit using the evidence from rocks, fossils, sedimentary structures and cyclic sequences.

(h) Describe the deposition in deep marine basin environments to form turbidites, greywackes and shales, and calcareous and siliceous oozes, from microfossils and explain the processes that formed them. Explain how to identify an ancient deep sea deposit using the evidence from rocks, fossils and sedimentary structures.

(i) Plot and interpret graphic logs for these sedimentary environments.
	
	


	Geology H087: Rocks – Processes and Products F792

	Suggested teaching time
	15 hrs
	Topic
	Module 4: Metamorphic processes and products

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

	Understand the relationship between metamorphism and different temperatures and pressures.
	(a) Explain how varying combinations of temperature and pressure in the Earth produce contact, regional and burial metamorphism.

Draw temperature, depth and pressure table.  Shade environments of metamorphism on table.
	Past paper questions:

2832-

May 06 qu3d

Jan 06 qu 1

Jan 05 qu 1b

May 04 qu 3d

2835-

Jun 06 qu 3a
	

	Describe, identify and explain the origin of metamorphic rocks using observations of their characteristic features.
	(a) Describe and identify the metamorphic rocks slate, schist, gneiss, quartzite (metaquartzite), marble, spotted rock, using observations of mineral content, orientation, textures and foliation, by observation of samples, photographs and thin section diagrams.
(b) Explain the origin of these metamorphic rocks and describe the relationship of parent rock composition to the mineralogy of the resultant metamorphic rock.
Complete observation table for foliated and non foliated metamorphic rocks to include, grain size, parent rock and type of metamorphism that produced rock.
	Past paper questions:

2832-

Jan 07 qu 1b

Jan 06 qu 1

Jan 04 qu 2a,c

May 02 qu 3b

Jun 00 qu 2b,c,d,e

2835-

Jan 04 qu 2a,b

Jun 03 qu 3
	http://csmres.jmu.edu/
geolab/fichter/MetaRx/index.html


	Understand the formation of metamorphic textures within rocks.
	Describe, recognise and compare: slaty cleavage, schistosity, gneissose banding, porphyroblastic and granoblastic textures, using observation of samples, photographs and thin section diagrams. 

State the relationship between grade of metamorphism and foliation.

Introduce concept of index minerals.

Use dry spaghetti and rulers to demonstrate alignment of crystals in relation to stress.

Use hand specimens and photographs for recognition of rock types and texture.
(a) Explain how the textures are formed.
	Dry spaghetti, rulers and sand.

Past paper questions:

May 06 qu 1c

May 05 qu 1b

Jan 05 qu 1b

May 04 qu 3b,c

May 03 qu 1b

2835-

Jun 06 qu 2c

Jun 02 qu 1e
	Emphasise differences between igneous and metamorphic textures (granoblastic vs equigranular, porphyroblastic vs porphyritic).

	Understand contact metamorphism.
	(a) Describe contact metamorphism by heat from an igneous intrusion to form different grades of unfoliated rocks: low grade spotted rock, medium grade andalusite slate and high grade hornfels, and explain their relationship to temperature within a metamorphic aureole.

Distribute samples of hornfels, and andalusite slate and spotted slate.

(b) Describe and explain the factors controlling the width of contact metamorphic aureoles: volume, composition and temperature of magma; composition of country rock; dip of contact.

(c) Describe the thermal gradient and the distribution of index minerals: biotite, andalusite and sillimanite within a metamorphic aureole.

(d) Describe the Al2SiO5 polymorphs and explain their relationships to temperature and pressure conditions in contact metamorphism.

Measure and record temperatures of sand around a buried container of hot water to model the size of a metamorphic aureole relate to understanding that different index minerals appear under different temperatures, and that area around an intrusion is zoned.

Complete table of index minerals, characteristics of rocks and textures within a metamorphic aureole.

(e) Describe and explain the formation of metaquartzite and marble.


	Samples of hornfels, andalusite slate and spotted rock.

Past paper questions:

2832-

Jan 07 qu 4

Jan 06 qu 1c

May 05 qu 3a

May 04 qu 3a

Jan 03 qu 3a,c

Jan 02 qu 1a

Jan 02 qu 4a,b

Jun 01 qu 2b

2835-

Jun 05 qu 5b


	Emphasise that marble and metaquartzite form under conditions of both regional and thermal metamorphism, unlike the foliated metamorphic rocks due to their mineralogy.

Also emphasise that index minerals rarely appear in quartzite and marble because of their lack of Al2SiO5 polymorphs.

	Understand regional metamorphism.
	(a) Explain regional metamorphism at convergent plate margins as paired metamorphic belts (e.g. Japan) at subduction zones (e.g. Andes) and broad orogenic belts at continental-continental plate margins (e.g. Himalayas).

Use a compaction model to show continental convergence and structures produced (plastocene and 2 blocks).

(b) Define the terms metamorphic grade, metamorphic zone, index mineral and isograd. Plot and interpret isograds.

(c) Describe the grades of regional metamorphic rocks: low grade - slate, medium grade - schist; high grade – gneiss, and explain their relationships to temperature and pressure conditions.

Draw table showing relationship of different grades of regional metamorphic rocks to temperature, pressure and depth.

Use slate, schist and gneiss in hand specimen and as pictomicrographs to illustrate the textural changes with increasing grades of regional metamorphism.

(d) Describe regional metamorphic zones (Barrovian) and index minerals: chlorite, biotite, garnet, kyanite and sillimanite.
(e) Describe the AI2SiO5 polymorphs and their relationship to temperature and pressure conditions in regional metamorphism.
	2 blocks of wood.

Plastocene.

Hand specimens, and pictomicrographs of slate, schist and gneiss.

Past paper questions:

2835-

Jun 06 qu 3b,c,d

Jun 04 qu 2c,d

Jun 02 qu 4
	




Sample Lesson Plan: Geology H087
Rocks - Processes and Products F792

2.1 The Rock Cycle (1, 2, 3, 4)
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 the term, ‘rock cycle’, and understand the processes operating in it both at and below the surface.

	Objective 2
	Students should understand the broad classification of rocks into the three main rock groups, igneous, sedimentary and metamorphic, and their relationship to temperatures and pressures within the rock cycle.

	Objective 3
	Students should be able to distinguish between the three rock groups using characteristic features such as mineral composition and textures as seen in thin section.

	Objective 4
	Students should understand the significance of the geological column and the division of it into eras and systems.


Recap of previous experience and prior knowledge

· Students may have prior knowledge of the rock cycle from science in KS3 or KS4

Content

	Time
	Content

	5 minutes
	Teacher should:

· Define the term rock cycle and on the board write igneous, sedimentary and metamorphic rocks in a triangle.  

· Explain how a cycle works and why the rocks at the Earth’s surface are described in this way.  Explain that the whole process takes millions of years.

	10 minutes
	Teacher should: 

· Define the term igneous and partial melting.  

· Describe how igneous rocks form from the partial melting of the mantle and because igneous rocks are formed under intense heat, the minerals are fused together.  

· Distribute thin section diagrams and a few hand specimens of igneous rocks to illustrate their crystalline texture.

· Explain to students that igneous rocks may crystallise at the Earth’s surface (extrusive igneous rocks), or below the Earth’s surface (intrusive igneous rocks).

	15 minutes
	Teacher should:

· Explain what the term sedimentary means and ask students to comment on how they think igneous and sedimentary rocks can be linked.

· Explain how sedimentary rocks form by the weathering and erosion of uplifted areas of the Earth’s crust, and how the weathering and erosion of these uplifted areas produce sediment that is then transported and deposited in rivers, lakes, seas, oceans and deserts.  

· Explain the processes of diagenesis that compacts and cements the loose clasts of weathered rock converting unconsolidated sediment into a consolidated and lithified rock.

· Explain that these sedimentary rocks form under relatively low pressures and temperatures in the Earth’s crust, and as they are subsequently buried beneath more sediment and the depth of burial increases in the crust, they are subjected to higher temperatures and pressures (burial metamorphism).

· Show students thin section diagrams and hand specimens of a few sedimentary rocks e.g. sandstone and limestone so that they can compare porosity and fragmental texture of sedimentary rocks as opposed to igneous rocks.

	15 minutes
	Teacher should:

· Explain what the word metamorphism means, and ask student show they think that metamorphic rocks can form from sedimentary rocks.

· Explain how metamorphic rocks form from pre-existing rocks that are simply subjected to higher temperatures and pressures either as a result of compression at a plate boundary, along a fault plane, or adjacent to igneous intrusions.

· Explain to students that some metamorphic rocks are often foliated and crystalline show this through examination of thin sections and hand specimens.  Compare with igneous and sedimentary thin sections and hand specimens.

ALL THESE PROCESSES SHOULD BE DRAWN ON SIMPLE TRIANGULAR ROCK CYCLE DIAGRAM.

	10 minutes
	Teacher should:

· Tell students the age of the Earth, and explain how from its formation to the present day, stratigraphers have divided up the Earth’s long history into specific systems and eras.  Both of which make up the Geological Column.

· Write out the systems in the Geological Column first on the board using the analogy, Pregnant Camels Often Sit Down Continuously Perhaps Their Joints Creak Terribly.

· Explain that systems (e.g. Cambrian, Triassic, Cretaceous, Tertiary) are short periods of geological time e.g. 80million years and that this division is based upon rock types.  Beside systems give characteristic rock types for each era.

· Explain that eras are longer periods of the Earth’s history, normally comprised of a few systems.  Explain that eras are mainly subdivided based on fossil evidence.  Subdivide Geological Column that has been drawn on board into eras.


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 processes operating in and the products of the rock cycle.

	
	Students can be tested or given the following past paper questions for homework:

Qu 1b,c,d Jan 07

Qu 1 a,b,c May 06

Qu 1 a,b Jan o6

Qu 1a,b,c,d May 05

Qu 4 Jan 05

Qu 1 a,b,c May 03

Qu 3 a,b,c,d May 02

Qu 1 a,b,c,d Jan 02




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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