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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: Global Tectonics F791

	Suggested teaching time: 
	8 hrs
	Topic
	Module 1: Earth Structure

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

	1.1.1 An overview of planetary geology and ideas for the origin of the solar system
(a) Describe the overall structure of the solar system including gas giants and terrestrial planets with a dense inner core, and current theories of its origin and age. 

(b) Describe how space exploration has contributed to knowledge of the geology of the Earth's moon, Mars, Venus and the asteroid belt.

(c) Describe the different types of meteorites as iron, stony and carbonaceous chondrites.

(d) Describe the evidence for impact craters caused by asteroids and meteorites colliding with the Earth and other bodies in the Solar System.

(e) Describe how volcanic activity has been identified on the moons of Jupiter, especially Io, as well as on Mars and Venus.

(f) Explain how the age of the Earth and other planets can be determined by radiometric dating methods.


	· Practical activity: Use planet info cards and corridor spacing exercise to produce  scale model.  Use the scale model to illustrate the difference in the two groups of planets.
· [image: image3.jpg]


Use scale models or graphs of planets in the solar system to illustrate the difference in scale of the two groups of planets.
· View animations to view the formation of the solar system.

http://www.wwnorton.com/college/geo/egeo/animations/ch1.htm   and

http://www.classzone.com/books/earth_science/terc/content/visualizations/es0401/es0401page01.cfm?chapter_no=visualization
· Students research Olympus Mons on the internet and compare with other planets.

· Practical Activity: Use sand and different objects dropped from a height to simulate impact craters. 

· Discuss composition of meteorites.

http://www.see.leeds.ac.uk/structure/dynamicearth/composition/meteorites/index.htm
· Introduce the concept of radiometric dating. Use coin tossing to represent the ideas of half lives. 


	· Model solar system or materials to make display of solar system.

· Information about half lives from OCR text book, p. 274, and p. 2 – 5.

· Book, ‘Lunar Geology’, or ‘Moon, Mars and Meteorites’ published by the Geological Museum.
· Tray of sand, preferably two colours in two layers.  Drop ball bearings or larger spheres to simulate impact craters.  Different coloured ejecta should be visible around the impact site. 

· Use link to access National Geographic solar system and space videos.
http://video.nationalgeographic.com/video/player/news/space-technology-news/rat-heart-apvin.html?source=G2114c&kwid=ContentNetwork|1008200725  and 

http://www.classzone.com/books/earth_science/terc/content/visualizations/es2701/es2701page01.cfm?chapter_no=visualization
http://www.nasa.gov/home/

	a. Emphasise that students need not memorise tables of data about the planets.

b. Teachers can refer to the following
http://www.nhm.ac.uk/nature-online/space/meteorites-dust/
http://www.nhm.ac.uk/nature-online/space/planets-solar-system/index.html
http://www.thirteen.org/savageearth/volcanoes/html/sidebar3.html
http://serc.carleton.edu/quantskills/methods/quantlit/RadDecay.html
http://www.classzone.com/books/earth_science/terc/content/visualizations/es2702/es2702page01.cfm?chapter_no=visualization
http://www.youtube.com/watch?v=KoqwOchXgFo
http://jersey.uoregon.edu/~mstrick/astronomy/Astro_Lectures/planets.html
http://geology.com/meteor-impact-craters.shtml
http://www.see.leeds.ac.uk/structure/dynamicearth/flash_gallery/composition/solar_system.html


	1.1.2 Build up a cross section knowledge of the internal structure of the Earth
(g) State the depths of the main layers of the Earth: inner core, outer core, mantle, asthenosphere, continental crust and oceanic crust.

(h) Describe how the thickness of the crust varies under continents and oceans.

(i) State the depth of the discontinuities: Lehmann, Gutenberg and Moho.

(j) Describe the nature of these discontinuities and the changes that occur at them.

(k) Describe the probable composition of each of the layers of the Earth: inner core, outer core, mantle, asthenosphere, continental crust and oceanic crust.


	· [image: image4.jpg]


Use models to show the scale of the different Earth layers.  Use animation to introduce and make links with earthquakes.

http://www.uky.edu/AS/Geology/howell/goodies/elearning/module06swf.swf
· Practical activity: Use a light source and a beaker of water to illustrate refraction of seismic waves by the liquid outer core to form shadow zones.  
· Practical activity:  Use plasticine or other active medium to make models of the crust and mantle.  

· Draw the main layers of the Earth with associated data.   

· Construct a table to locate the positions of the different discontinuities.  Explain that discontinuities are a change in composition, temperature and state.

Starter / plenary ideas:
· [image: image5.jpg]


Use mini whiteboards and timed responses to test understanding of Earth structure.

· Construct card sort exercise with numerical info and terms.


	· Model, or cut away diagram of the Earth’s interior.  Apples can be used as an analogy. 
· Video, ‘’Open University – Into the Earth – the Earth’s internal structure’.

· Beaker, water, light source.

· Plasticine.

· Prepared laminated A4 sheets with Earth outline (structure). 
· Card sort.

· Use OCR Geology textbook, p.6 – 7.
Past paper questions:

Jan 07 q. 1

Jun 06 q. 3 c

Jan 06 q. 2d

May 05 q. 1

Jan 04 q. 1

May 03 q. 4

Jan 03 q. 3

Jan 02 q. 5a


	c. Emphasise the importance of being able to draw fully labelled diagrams.
d. Teachers can refer to the following resources for information.
http://www.visionlearning.com/library/module_viewer.php?mid=69
http://www.uky.edu/AS/Geology/howell/goodies/elearning/module06swf.swf
http://www.see.leeds.ac.uk/structure/dynamicearth/flash_gallery/index.htm
http://www.see.leeds.ac.uk/structure/dynamicearth/flash_gallery/composition/index.htm
http://geology.com/articles/mohorovicic-discontinuity.shtml
http://www.see.leeds.ac.uk/structure/dynamicearth/flash_gallery/layered_earth/vdepth.html


	1.1.3 Understand the asthenosphere and lithosphere within the Earth and their role in plate tectonics
(a) Describe and explain the nature of the asthenosphere as a rheid, plastic layer with 1 – 5% partial melting. Describe how this layer can be identified using P and S waves and its role in plate tectonics.
(b) Describe the lithosphere as a rigid, brittle layer made of part of the crust and upper mantle that is divided into plates.
	e. Practical Activity: Partial melting can be illustrated by the melting of chocolate in chocolate chip cookies. (Use microwave).

f. Explain how partial melting of rock alters its characteristics.  
g. Practical Activity:  DIY “potty putty” made from sodium tetraborate (borax) and PVA glue as an analogue for the plastic asthenosphere.
h. Show animations of P and S wave movement through the Earth (see earthquakes section).

i. Discuss the difference between the terms lithosphere and asthenosphere.


	· Chocolate chip cookies, microwave.
· Use OCR Geology textbook, p. 7.
Past paper questions:

May 05 q. 1

May 03 q. 2d 


	j. Emphasise the importance of being able to draw fully labelled diagrams.
k. Emphasise the meaning of the terms crust, lithosphere, mantle and asthenosphere.
l. Teachers can refer to the following resources for information.
http://www.uky.edu/AS/Geology/howell/goodies/elearning/module06swf.swf
http://www.see.leeds.ac.uk/structure/dynamicearth/flash_gallery/layered_earth/vdepth.html
http://www.deafhoosiers.com/sci/soarhigh/lithosphere/lithosphereComp.html


	1.1.4 Understand how the internal structure of the Earth can be inferred using direct evidence.

(a) Explain how evidence from rocks seen in deep mines up to 5 km below the surface or deep boreholes up to 13 km below the surface can be used as evidence for the composition of the crust.
(b) Explain how rocks brought to the surface by volcanic activity – in kimberlite pipes as mantle xenoliths – provide evidence of mantle rocks.

(c) Explain how ophiolites and rocks exposed by erosion, provide evidence for the structure and composition of oceanic crust.
	· Students prepare powerpoint presentations about mantle xenoliths and / or ophiolites.  

· Use info from flash animation to introduce kimberlite pipes.

http://www.nrcan.gc.ca/mms/diam/Kimberlite-EN/Kimberlite.swf
· Compare density and composition of mantle rocks with surface rocks.   (See section 1.1.5).

· Practical activity:  Study peridotite, gabbro and different types of dolerite as an introduction to ophiolites.  

· Students look at case studies of Troodos (Cyprus) and Lizard (UK).

Starter / plenary ideas:

· Students use website to 
produce puzzles - 
www.puzzlemaker.com  
these can then be swapped for others to complete.
	· ICT facilities.

· Rocks – peridotite, gabbro, dolerite. 
· Use OCR Geology textbook, p. 8 – 9.
Past paper questions:

May 05 q. 1d

May 02 q. 5a

Jan 01 q. 5a

	m. Teachers can refer to the following resources for information.

http://www.economicexpert.com/a/Kola:Superdeep:Borehole.html
http://www.slb.com/media/services/resources/oilfieldreview/ors95/jan95/01950422.pdf
http://www.cosis.net/abstracts/9IKC/00163/9IKC-A-00163-1.pdf?PHPSESSID=aa8d4e5da867c91b77c682776d5e4336
http://www.womenoceanographers.org/Default.aspx?pid=28EF75D5-D130-46c0-947E-5CCBC627B0EE&id=KathrynGillis
http://www.eos.ubc.ca/courses/eosc221/rock_cycle/ophiolite.html
http://www.projects.ex.ac.uk/geomincentre/06The%20Lizard.pdf


	1.1.5 Understand how the internal structure of the Earth can be inferred using indirect evidence.
(a) Explain how the variation in P and S wave velocities can be used to identify layers within the Earth.

(b) Explain how the properties of P and S waves result in shadow zones which can be used to determine the state and depth of the inner and outer core of the Earth.

(c) Explain how the density of the whole Earth and the rocks at the surface can be used to infer the density of the core and mantle rocks.

(d) Explain how stony and iron nickel meteorites from within the solar system can be used to infer the composition of the mantle and core.

	· Introduce earthquake waves, with the idea of completing this in more depth later. 

· Practical activity: Use a light source and a beaker of water to illustrate refraction of seismic waves by the liquid outer core to form shadow zones.  
· Practical activity: Use eureka cans to calculate density of surface rocks. Compare with real data.
· Analyse data about density from website:

http://www.see.leeds.ac.uk/structure/dynamicearth/flash_gallery/composition/composition_table.htm
· Students use information from website and evaluate its meaning.  Summary of important points then teacher led.

http://www.see.leeds.ac.uk/structure/dynamicearth/flash_gallery/layered_earth/index.htm
· Discuss variation in meteorite composition and density.  Compare with the structure of the Earth. 

Starter / plenary ideas:
· Construct odd one out lists of  the properties of different parts of the Earth.

	· ICT facilities.

· Print out of density and property data.

· Eureka cans, various rock types (eg gabbro, granite, peridotite, various nickel and iron ores.

· Prepare odd one out lists.
· Use OCR Geology textbook, p. 10 – 11.
Past paper questions:

May 08 q.2c

May 05 q. 1e

Jan 05 q. 4

May 04 q. 1

Jan 04 q. 1c

May 03 q. 4

May 02 q. 5a

Jun 01 q. 3

Jan 01 q. 5a
	n. Teachers can refer to the following resources for information.
http://www.see.leeds.ac.uk/structure/dynamicearth/flash_gallery/composition/index.htm
http://www.see.leeds.ac.uk/structure/dynamicearth/flash_gallery/layered_earth/basics.html
http://www.nhm.ac.uk/about-us/news/2007/june/news_11934.html
http://www.seismo.unr.edu/ftp/pub/louie/class/plate/composition.html
http://meteorites.wustl.edu/metcomp/index.htm


	1.1.6 Know about the Earth’s magnetic field.
(a) Describe, and explain the probable origin of the Earths magnetic field.
(b) Describe palaeomagnetism in rocks and magnetic reversals.
(c) Describe and explain the variation of magnetic inclination with latitude.

	· Practical Activity: Use a bar magnet, iron filings and plotting compasses as an analogy of the Earth’s magnetic field.
· Discuss remnant magnetism (palaeomagnetism). 
· Describe the origin of the Earth’s magnetic field as the dynamo effect.
· Practical activity / demo: construct model to show dynamo effect.
· Show videos about geomagnetism from the USGS education website.

http://education.usgs.gov/common/video_animation.htm#geomag
· Use animation showing magnetic reversals to introduce the topic.
http://www.wwnorton.com/college/geo/egeo/animations/ch2.htm
Starter / plenary ideas:

· Brainstorm ideas as to why the magnetic inclination varies with latitude.
	o. Bar magnet, iron filings and compass / compass clinometer.
p. Dynamo effect - solenoid (coil of wire), magnet, ruler, voltmeter, leads.
q. Use OCR Geology textbook, p. 12 – 13.
Past paper questions:

May 08 q. 1a

May 05 q. 2b

Jan 03 q. 4b, c

May 02 q. 4b

Jun 01 q. 2

Jan 01 q. 2

Jan 99 q. 4 c
	r. Teachers can refer to the following resources for information.
http://hyperphysics.phy-astr.gsu.edu/Hbase/magnetic/MagEarth.html
http://gsc.nrcan.gc.ca/geomag/field/field_e.php
http://www.m-manser-physics.co.uk/23664.html?*session*id*key*=*session*id*val*
http://www.utm.utoronto.ca/~w3gibo/How%20to%20do%20field%20studies/properties_of_magnetic_field_at_.htm
https://www.umassk12.net/sess/gps/GPSSeminarSlides.pdf



	Geology H087: Global Tectonics F791

	Suggested teaching time
	12 hrs
	Topic
	Module 2:  Earthquakes

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

	1.2.1 Understand characteristics of seismic waves (P, S and surface) generated by earthquakes. 
(a) Describe the characteristics of P waves and explain how their path through the Earth produces the P wave shadow zone.

(b) Describe the characteristics of S waves and explain how their path through the Earth produces the S wave shadow zone.
(c) Describe the characteristics of surface (L) waves and explain how these surface waves may cause damage.

	· Practical activity: Use Slinkies TM  to demonstrate P, S and L wave motion.
· Practical activity: Human P and S wave chain, students stand in line holding shoulders of students in front.  Force either push or shake. 
· Draw a cross section of the Earth and draw on traces of P, S and L waves. Mark on shadow zones. Check against OCR Geology text book, p. 15 figure 3.
· Practical activity: Use a ray box and a beaker of water to demonstrate refraction and shadow zones. 
· Students compile a glossary of terms using the USGS website.
http://earthquake.usgs.gov/learning/glossary.php?termID=170&alpha=S
· Use virtual earthquake software to look at P, S and L wave traces. 
· Use seismic wave motion animation.
http://www.wwnorton.com/college/geo/egeo/animations/ch8.htm
Starter / plenary ideas:

· Compile table to compare P, S and L waves.
	s. Prepared outline of the Earth, showing the core, mantle and the crust.

t. Ray box, beaker of water and piece of paper to mark path of light.  Compare with and without water.

u. Access to ICT facilities. 

v. Photographs of buildings damaged by earthquake waves.
w. SlinkiesTM
x. Use OCR Geology textbook, p. 14 – 15.
Past paper questions:

May 08 q. 4

May 06 q. 2

May 04 q. 1a

Jan 03 q. 2a

May 02 q. 2

Jan 02 q. 1

Jun 01 q. 3

Jan 01 q. 4


	y. Emphasise that both P and S waves are body waves and that L waves are surface waves.
z. Emphasise that L waves cause structural damage at the surface.
aa. Teachers can refer to the following resources for information. 


www.indiana.edu/~g103/
G103/week10/wk10.htm
http://nemo.sciencecourseware.org/VirtualEarthquake/ 

http://www.seismo.unr.edu/ftp/pub/louie/class/100/seismic-waves.html


http://www.geo.mtu.edu/UPSeis/waves.html
http://earthquake.usgs.gov/learning/glossary.php?termID=170&alpha=S
http://www.wwnorton.com/college/geo/egeo/overview/ch8.htm


	1.2.2 Know the terms used to describe and define earthquake activity.
(a) Describe the earthquake focus and state the range of possible depths within the shallow, medium and deep categories.

(b) Describe the earthquake epicentre and explain how this can be determined and plotted using distance from seismometers or by isoseismal lines.


	· Draw all three plate boundaries and show how shallow-deep earthquakes originate at destructive plate boundaries.
· Use virtual earthquake software to look at and show how wave traces can be used to locate epicentres. 
http://nemo.sciencecourseware.org/VirtualEarthquake/  or

http://www.see.leeds.ac.uk/structure/dynamicearth/flash_gallery/layered_earth/traveltime.html
· Plot data to calculate earthquake epicentres.
· Use YouTube footage of earthquakes to show devastation

http://www.youtube.com/watch?v=4Y-62Ti5_6s
http://www.youtube.com/watch?v=_7sYB1uxt6o
http://www.youtube.com/watch?v=t9kR9T9wZsM&feature=related
http://www.youtube.com/watch?v=mcoHJHo8d6k&feature=related
· Construct isoseismal lines on a base map.

Starter / plenary ideas:

· Students write definitions for focus, epicentre, seismograph, seismogram, seismometer and isoseismal lines.


	ab. Access to ICT facilities.

ac. Hard copies of earthquake seismograms to annotate with P, S and L wave arrival times.

ad. Black and white cross sections through different types of plate margin, students to mark on earthquakes.

ae. Base map with data, lacking isoseismal lines. 
af. Use OCR Geology textbook, p. 15 – 16.
Past paper questions:

Jan 06 qu2a

May 03 q. 1a

Jan 01 q. 4b

Jan 02 q. 1


	· Emphasise that earthquake depths are related to type of plate margin,  (shallow – constructive and conservative margins; shallow-deep – destructive plate boundaries).
· Emphasise that the focus is the point within the earth where the earthquake originates, and that the epicentre is the point directly above the focus on the Earth’s surface.
ag. Teachers can refer to the following resources for information. 


http://nemo.sciencecourseware.org/VirtualEarthquake/
http://www.geophysics.rice.edu/plateboundary/quakes.72.gif
http://www.worsleyschool.net/science/files/earthquake/epicentre.html
http://www.usask.ca/geology/labs/seismo/glossary.html
http://www.uky.edu/AS/Geology/howell/goodies/elearning/module06swf.swf



	1.2.3 Know about the use of the Richter and Mercalli Scales.
(a) Define the Mercalli scale and explain how it is used to create intensity maps of earthquake effects.

(b) Describe the relationship between intensity and both consolidated and unconsolidated rocks.

(c) Plot and interpret isoseismal lines using intensity data.
(d) Define the Richter scale and explain how it is used to measure the magnitude of an earthquake.
	· Students compile a glossary of terms using the OCR Geology textbook and the USGS website 

http://earthquake.usgs.gov/learning/glossary.php?termID=170&alpha=S
· Research Mexico City earthquake 1985 and the effects on Mexico City and Acapulco (or alternative earthquake - see USGS website for comprehensive list)

http://earthquake.usgs.gov/regional/world/historical.php)

· Use BGS website to research earthquakes felt in the UK.  Read reports and responses to questionnaires. Students present results.

http://www.earthquakes.bgs.ac.uk/hazard/Macroseismic_methods.htm
· Plot this week’s earthquakes 
· Explain patterns shown by isoseismal lines.
· Brainstorm other factors that might affect the impact of an earthquake in an area e.g. distance from epicentre, quality of building materials, age of buildings. Create mind map summary.
Starter / plenary ideas:

· Students use website to produce puzzles - website  www.puzzlemaker.com  These can then be swapped for others to complete.
	ah. Access to ICT internet resources for research.

ai. Compiled list of earthquakes of large magnitude.

aj. Prepared base maps with Mercalli Scale data added, to be used for drawing isoseismal lines. 

ak. Prepared base maps with Richter Scale data added, to be used for drawing isoseismal lines. 

al. A comparison of different accounts of the same earthquake, from either BGS or USGS websites.,
am. Use OCR Geology textbook, p. 16 – 17.
Past paper questions:

Jan 07 q. 2b

Jan 06 q. 2b

Jan 05 q. 3c

Jan 04 q. 2a,b

May 03 q. 1a


	an. Emphasise difference between Richter and Mercalli Scales. Consider which is the most useful.
ao. Emphasise that the Richter Scale is logarithmic.
ap. Teachers can refer to the following resources for information.
http://www4.nau.edu/geology/aeic/images/page_pics/az1910.gif
http://www.earthquakes.bgs.ac.uk/macroseismics/folkestone_macro.htm
http://serc.carleton.edu/quantskills/methods/quantlit/Earthquake_mag.html
http://www.abag.ca.gov/bayarea/eqmaps/doc/mmi.html
http://www.seismo.unr.edu/ftp/pub/louie/class/100/mercalli.html
http://www.geography-site.co.uk/pages/physical/earth/richt.html
http://www.earthquakes.bgs.ac.uk/earthquakes/education/eq_booklet/index.html


	1.2.4 Understand why earthquakes occur when stored stress is released and how they are detected and measured.
(a) Explain how earthquakes occur when stress stored in rocks is released.

(b) Describe how earthquakes are detected using a seismometer.
(c) Interpret and analyse seismograms to show distance from epicentre and magnitude. Use time/ distance graphs to find the epicentre of an earthquake. Use seismograms to demonstrate shadow zones.
	· Use popular science press and newspapers to discuss what causes an earthquake.  For example
http://www.timesonline.co.uk/tol/news/uk/article3442670.ece
http://www.newscientist.com/article.ns?id=dn6991
http://www.newscientist.com/article.ns?id=dn6991
· Students design experiments to look at the effect of the roughness / friction of the fault surface and relate that to stress build up.

· Distribute pictures of seismometer and show animation of how a seismograph works.

http://www.wwnorton.com/college/geo/egeo/animations/ch8.htm
· Show global seismographic network and explain its importance to get accurate epicentres.  Use USGS website.

http://earthquake.usgs.gov/research/monitoring/gsn/
· Use virtual earthquake software to look at and show how wave traces can be used to locate shadow zones. 
http://nemo.sciencecourseware.org/VirtualEarthquake/
Starter / plenary ideas:


Answer questions using OCR Geology textbook, p. 19 
	aq. Access to ICT facilities.

ar. Printouts / magazine or newspaper articles about different earthquakes.

as. Copies of seismograms to interpret.  

at. To look at effect of roughness / friction of the fault surface. You may need amongst other equipment: pulleys, masses, sandpaper, polish, large block of wood or other suitable large mass and a collection of different surfaces. How many masses need to be added to make the large block of wood move?  How does this differ with different surfaces?
au. Use OCR Geology textbook, p. 18 – 19.
Past paper questions:

Jan 07 q. 2a

Jan 03 q. 2b

Jan 02 q. 1

Jan 06 q. 3

May 02 q. 2

Jan 99 q. 3
	av. The location of epicentres using the virtual lab software can be used to produce printouts of seismograms.  

http://nemo.sciencecourseware.org/VirtualEarthquake/
aw. Teachers can refer to the following resources for information. 


http://www.wwnorton.com/college/geo/egeo/overview/ch8.htm
http://environment.newscientist.com/article/dn13885-accepted-level-of-earthquake-risk-in-china-too-high.html
http://quakealarm.com/
http://www.iris.washington.edu/news/events/mexico2003/mexico012003.htm
http://www.earthquakes.bgs.ac.uk/earthquakes/education/eq_booklet/index.html
http://www.earthquakes.bgs.ac.uk/hazard/wizmap.htm



	1.2.5  Appreciate the social and economic effects of earthquake activity
(a) Describe the effects of earthquakes: the type of ground movement, damage to structures, liquefaction, landslips, tsunamis and aftershocks. Describe the social and economic effects of earthquake activity on humans and the built environment.


	· Remind students of P, S and L waves using Slinkies TM.  Emphasise the type of movement displayed by L waves and link to ground roll.  

· Simulate liquefaction by vibrating sand.  Use different amounts of water and different shaped ‘houses’ to investigate the factors that control damage to buildings. 

· Use YouTube footage of earthquakes to show devastation

http://www.youtube.com/watch?v=4Y-62Ti5_6s
http://www.youtube.com/watch?v=_7sYB1uxt6o
http://www.youtube.com/watch?v=t9kR9T9wZsM&feature=related
http://www.youtube.com/watch?v=mcoHJHo8d6k&feature=related
· Use the popular science press and the internet to research into the dangers of landslips, tsunamis and aftershocks. 

· Download programme to show how Earthquakes generate tsunamis.

http://www.geophys.washington.edu/tsunami/general/physics/earthquake.html
· Class discussion of social and economic effects, compiled as a mind map. 

· Produce case studies about earthquakes. Research into the social and economic effects of one earthquake.  Present to the class.
	ax. Sand, containers, water, a variety of different ‘houses’, perhaps Lego TM
ay. Slinkies TM
az. Access to ICT facilities to show clips of earthquakes.

ba. Printouts showing effects of earthquakes (eg from site such as http://www.eclac.org/publicaciones/xml/8/7818/partone.pdf)
bb. Use OCR Geology textbook, p. 20 – 21.
Past paper questions:

Jan 06 q. 2

Jan 05 q. 3c

May 04 q. 1c
	bc. Teachers can refer to the following resources for information. 


http://earthquake.usgs.gov/learning/preparedness.php
http://www.geo.mtu.edu/UPSeis/hazards.html
http://hvo.wr.usgs.gov/earthquakes/destruct/1975Nov29/deformation.html
http://www.reliefweb.int/rw/RWB.NSF/db900SID/YSAR-7FBK95?OpenDocument
www.puzzlemaker.com  

http://www.eclac.org/publicaciones/xml/8/7818/partone.pdf
http://www.bls.gov/opub/mlr/2007/12/art2full.pdf



	1.2.6 Know about methods of earthquake prediction and the social consequences of earthquake prediction. Know about measures designed to reduce the impact of the effects of earthquakes.
(a) Describe and explain possible methods of earthquake prediction: seismic gap theory, detailed measurements of gases, changes in stress in rocks, changes in water levels in wells, changes in ground levels, magnetism and animal behaviour;

(b) Describe and explain the social consequences of attempted earthquake prediction.
(c) Describe measures designed to reduce the impact of the effects of earthquakes: building construction codes to ensure strong foundations and reinforced structures, buildings with flexible structural supports, ground isolation systems using Teflon® or rubber pads or rollers. Earthquake proofing mains gas, electricity and water supplies.
	· Show earthquake prediction in California, news clip.

http://news.bbc.co.uk/1/hi/sci/tech/7498840.stm
bd. Discuss methods of predicting earthquakes.  Use website for info:

http://www.fujitaresearch.com/reports/earthquakes.html
http://news.nationalgeographic.com/news/2004/07/0720_040720_earthquake.html
be. State reasons to attempt earthquake prediction and discuss the reasons why this may not be appropriate.

bf. Simulate base isolation systems. 

bg. Challenge students to design an experiment to test the best protection for a standard sized building (eg 4 x 4 x 8cm).  Students create posters and present findings to group.

Starter / plenary ideas:

bh. Make dominoes of methods of earthquake prediction and other earthquake terminology.  These can be words as well as pictures.  Students complete in groups.


	bi. Simulate base isolation using rubber bands, straws etc to build structures which can then be tested to see which survives shaking.

bj. Photographs of buildings damaged by earthquake waves.
bk. Horizon video, ‘Earthquake Storms’ (Turkey) or Violent Earth Video, ‘Earthquakes’.
bl. Completed dominoes or word puzzle.
bm. Use OCR Geology textbook, p. 22 – 23.
bn. SlinkiesTM
Past paper questions:

Jun 01 q. 5b

Jan 04 q. 3b

Jan 03 q. 2c

Jan 02 q. 1c

Jun 01 q. 5

Jan 01 q. 4c


	bo. Teachers can refer to the following resources for information. 


http://www.takenaka.co.jp/takenaka_e/quake_e/menshin/menshin.htm
http://en.wikipedia.org/wiki/Base_isolation
http://www.fujitaresearch.com/reports/earthquakes.html
http://www.nature.com/nature/debates/earthquake/equake_14.html
http://www.us.oup.com/us/companion.websites/naturalhazards/geo/quakes/mitigation/?view=usa
http://wwweprc.eri.u-tokyo.ac.jp/ENG_HP/siginifi/main.html



	Geology H087: Global Tectonics F791

	Suggested teaching time
	24 hrs
	Topic
	Module 3: Continental drift, sea floor spreading and plate tectonics

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

	1.3.1 Know about the main features of the oceans and continents.

(a) Describe the characteristic features of: the continental slope, ocean basins with abyssal plains, seamount, mid-ocean ridges and deep-ocean trenches.

(b) Describe the characteristic features of: major rift systems, continental shields, fold mountains and continental shelf.


	bp. Draw a cross section from land to a mid ocean ridge to illustrate these features. Label all the features.

bq. Draw table of comparison as summary of the main terms used.

br. Students construct glossary of terms.

bs. Give out a blank map of South America and ask them to draw on each of the features (continental shelf, continental crust, oceanic crust, fold mountains, abyssal plain, MOR etc). 

bt. View animation showing the process of rifting 

http://www.wwnorton.com/college/geo/egeo/animations/ch2.htm

	bu. Use a model to illustrate horsts and graben structures, to illustrate rifting.
bv. Construct dominoes with 
features and descriptions, 
students work in groups.
bw. Use OCR Geology textbook, p. 30 – 31 for definitions. Also fig 4, to show rifting.
Past paper questions;

May 05 q. 2c

May 03 q. 1b


	bx. Emphasise the importance in being able to label diagrams in exams.

by. Teachers can refer to the following resources for information.

www.geotech.org/survey/geotech/dictiona.html
http://encarta.msn.com/encyclopedia_761574766/ocean_and_oceanography.html
http://www.tulane.edu/~sanelson/images/eafrica.gif


	1.3.2 Know about the evidence for the drift of continents.

(a) Describe the evidence for the movement of continents over time using the fit of Africa and South America as part of Gondwanaland:

(ii) Jigsaw fit of the edges of continental shelves for a geographical fit 
(iii) The distribution of specific rock types of the same age

(iv) The distribution of fold mountain chains

(v) The distribution of fossils 

(vi) The distribution of glacial striations and tillites
(vii) Palaeomagnetic evidence using polar wandering curves for the movement of continents.
	a. Complete jigsaw of tectonic plates

b. Distribute blank map of the world showing the tectonic plates.

c. Use ICT – students produce a PowerPoint presentation or 
a leaflet / poster on the 
history and evidence related to 
continental drift, using own 
research.  

d. Show animation showing plate movement to illustrate jigsaw fit.

e. OCR Geology textbook, q. p. 25.
f. Use ideas about palaeomagnetism to explain polar wandering curves.  Stress this is a geophysical method and became available later than other methods.
g. Use animations to show polar wandering curves.
http://www.wwnorton.com/college/geo/egeo/animations/ch2.htm
h. Use YouTube clip to show plate movement and fossil evidence.

(http://www.youtube.com/watch?v=GYVS_Yh6dTk&feature=related)    and (http://www.youtube.com/watch?v=TcZtMFnyj1M&feature=related)


	i. Using outline map of the world showing the tectonic plates, cut out plates and replace on a blank piece of paper – creating a jigsaw for students.

j. Use OCR Geology textbook, p. 24 – 25 for definitions.
Past paper questions:

Jan 05 q. 2 a,b,e

May 04 q. 4

May 02 q. 5b

Jun 01 q. 5a

Jan 01 q. 2c

Jan 99 q. 4a


	k. There must be an emphasis of the differences between continental drift and sea floor spreading.  These two concepts must not be taught in the same lesson. Stress that plates were not known about when continental drift was first described.
l. Teachers can refer to the following resources for information.

www.ofspiritandsoul.com/images/vortices/tectonic-plates.jpg
www.bbm.me.uk/portsdown
PH_061_History_d.htm
http://www.worldartswest.org/plm/guide/locator/tectonics.shtml
http://kids.earth.nasa.gov/archive/pangaea/evidence.html
http://www.egglescliffe.org.uk/physics/chur/palaeomag/palaeomag.html#palaeomag


	1.3.3 Know about the evidence for sea floor spreading.

(a) Describe the evidence for the process of sea floor spreading:

(i) The distribution of mid-ocean ridges and the depth of the ocean floor

(ii) High heat flow and volcanic activity at the MOR.
(iii) Gravity anomaly at the MOR and the pattern of magnetic anomalies.
(iv) Transform faults and the pattern of earthquakes

(v) The age pattern and homogenous structure of the ocean crust and the age and distribution of sediment in deep ocean basins

(vi) Direct satellite measurements of the width of the oceans.

(b)   Calculate the rate of sea floor spreading from different data sources.
	m. Use models of constructive, destructive and conservative plate boundaries.
n. Use sea floor spreading calculator to illustrate differences in  
spreading rates.
o. Draw heat flow and gravity maps over cross sections of MOR and destructive plate margins.

p. Practical activity:  Use two cards to represent continents, move the cards apart and mark on paper the position of transform faults.  This can also be used to calculate the rate of sea floor spreading.
q. Use sea floor maps or data 
to calculate sea floor spreading and locate positions of transform faults.
r. Evaluate articles from science journals and newspapers.
s. Use animation to show the formation of transform faults, Bullard fit and sea floor spreading.
http://www.wwnorton.com/college/geo/egeo/animations/ch2.htm

	t. Use models of constructive, destructive and conservative boundaries.
u. Use OCR Geology textbook, p. 26 – 29.
v. USGS website, BGS website, Nature, New scientist and science daily

(http://www.sciencedaily.com/news/earth_climate/geology/)

Past paper questions:

May 08 1

Jan 07 q. 3 e (ii)

Jan 06 q. 4

Jan 03 q. 5a

May 02 q. 4a

Jan 99 q. 2
	w. Teachers can refer to the following resources for information.

http://ofgs.ori.u-tokyo.ac.jp/~okino/calc.html
http://soundwaves.usgs.gov/2005/02/faciesmapLG.jpg
http://www.smu.edu/geothermal/heatflow/heatflow.htm
http://geology.com/nsta/
http://www.seismo.unr.edu/ftp/pub/louie/class/100/plate-tectonics.html
http://www.sciencedaily.com/releases/2007/01/070129100550.htm


	1.3.4 Know about the pattern of earthquake activity around the world.
(a) Describe and explain the pattern of Earth’s seismicity and aseismicity.

(b) Describe the distribution of shallow earthquakes in relation to: mid-ocean ridges, transform faults, major rift systems, deep-ocean trenches, fold mountains and subduction zones.

(c) Describe the distribution of deep and intermediate earthquakes in relation to fold mountains and subduction zones.
(d) Explain the aseismicity of continental shields and ocean basins.
	x. Plot the distribution of earthquakes on a world map, to demonstrate boundaries. Compare with map in OCR Geology textbook, p. 32.
y. Use world seismicity maps from USGS to look at distribution.

z. Use fig 7 and associated questions from website about depth of earthquakes

http://openlearn.open.ac.uk/file.php/1648/formats/print.htm
Starter / plenary ideas:

· Use mini whiteboards to get students to draw the main features of continents and the types of plate boundaries.


	aa. ICT facilities.
ab. Use OCR Geology textbook, p. 32 – 33.
Past paper questions:

Jan 07 q. 2c

May 05 q. 4

Jan 05 q.3a

May 04 q. 1b

Jan 04 q. 2c

May 03 q. 1b

May 02 q. 1d

Jan 01 q. 1c
	ac. Teachers can refer to the following resources for information.

http://earthquake.usgs.gov/regional/world/seismicity/
http://eqseis.geosc.psu.edu/~cammon/HTML/Classes/IntroQuakes/Notes/plate_tect01.html
http://www.see.leeds.ac.uk/structure/dynamicearth/subduction/index.htm


	1.3.5 Understand that plate tectonics provides a model of how the outer part of the Earth operates.
(a)   Describe and explain the relationships between continental drift, sea-floor spreading and plate tectonics.
	ad. Brainstorm ideas on board.

ae. Use animations to show sea floor spreading and subduction.

http://www.wwnorton.com/college/geo/egeo/animations/ch2.htm

	af. Use OCR Geology textbook, p. 34 – 35.

	ag. Emphasise the relationship between the three types of plate boundary.

	1.3.6 Understand the nature and distribution of oceanic and continental tectonic plates.
(a) Describe how plate margins are defined by seismic activity. Describe the characteristics of the plates.

(b) Locate and name the major oceanic and continental plates on maps.
(c) Describe the similarities and differences between oceanic and continental plates in terms of thickness, density and average composition.
	· Blank world map with tectonic plates marked on.  Plot the distribution of earthquakes to demonstrate plate margins.
· Revisit jigsaw of tectonic plates, from section 1.3.2.  

· Show web version of labelled tectonic plates.

http://commons.wikimedia.org/wiki/Image:Tectonic_plates.png
· Draw up a table to compare the similarities and differences between oceanic and continental crust.  Compare with OCR Geology textbook, p. 35.

	ah. ICT facilities. 
ai. Use OCR Geology textbook, p. 34 – 35.
Past paper questions:

May 08 q. 2a

May 05 q. 2a

May 04 q. 2a


	aj. Teachers can refer to the following resources for information.

http://www.moorlandschool.co.uk/earth/tectonic.htm
http://scign.jpl.nasa.gov/learn/plate4.htm
http://www.classzone.com/books/earth_science/terc/content/visualizations/es0804/es0804page01.cfm?chapter_no=visualization
http://www.thirteen.org/savageearth/hellscrust/html/sidebar2.html
http://www.geo.lsa.umich.edu/~crlb/COURSES/270/Lec13/Lec13.html
http://pubs.usgs.gov/gip/earthq3/contents.html
http://geology.com/nsta/convergent-plate-boundaries.shtml
http://geology.com/nsta/transform-plate-boundaries.shtml
http://scign.jpl.nasa.gov/learn/plate4.htm
http://eqseis.geosc.psu.edu/~cammon/HTML/Classes/IntroQuakes/Notes/plate_tect01.html


	1.3.7 Know about the evidence for plates and plate boundaries and the theory of plate tectonics.

(a) Describe divergent plate margins and the evidence for the plate boundary: mid oceanic ridges, submarine volcanic activity, basic magma, high heat flow, smokers, shallow focus earthquakes, transform faults (e.g. Mid Atlantic Ridge).

(b) Describe convergent plate margins involving oceanic plates and the evidence for the plate margin: deep-ocean trenches, earthquake foci along the inclined plane of a Benioff Zone, heat flow anomalies, volcanic island arc and intermediate volcanic activity (e.g. Aleutian island arc, or Japan. 

(c) Describe convergent plate margins involving continental and oceanic plates and the evidence for the plate margin: deep-ocean trenches, earthquake foci along the inclined plane of a Benioff Zone, heat flow anomalies, fold mountains, silicic and intermediate volcanic activity and batholiths (e.g. west coast of South America, Nazca plate and South American plate).

(d) Describe convergent plate margins involving only continental plates and the evidence for the plate boundary: shallow and intermediate focus earthquakes, batholiths, metamorphism and folded and faulted sediments in fold mountains (e.g. Himalaya). 
(e) Describe conservative plate margins where plates slide past each other and the evidence for the plate margin: shallow focus earthquakes and faulting (e.g. San Andreas Fault, western North America).
	· Research specific plate boundaries to identify the type of plate margin.

· Use computer simulations or paper models to reconstruct the continents before continental drift occurred.

· Use summary table with information such as volcanic activity, products and earthquake intensity for each plate boundary.
· Use animations to show the movement of plates over time, the process of subduction, basic plate boundaries and the process of rifting.
http://www.wwnorton.com/college/geo/egeo/animations/ch2.htm  and

http://www.classzone.com/books/earth_science/terc/content/visualizations/es0804/es0804page01.cfm?chapter_no=visualization
Starter / plenary ideas:

· Use mini whiteboards to get students to draw the main features of continents and the types of plate boundaries.


	ak. ICT facilities.

al. Summary table of volcanic activity, products and earthquake activity at each plate boundary.  

am. Mini whiteboards.

an. Use OCR Geology textbook, p. 36 – 41.
Past paper questions:

May 06 q. 4

Jan 06 q. 1d

Jan 04 q. 2

Jan 03 q. 4

May 03 q. 2c

May 02 q. 4

Jan 02 q. 2c

Jan 02 q. 5b

Jun 01 q. 1c

Jan 01 q. 1

Jan 99 q. 2
	ao. Teachers can refer to the following resources for information.

http://www.moorlandschool.co.uk/earth/tectonic.htm
http://scign.jpl.nasa.gov/learn/plate4.htm
http://www.classzone.com/books/earth_science/terc/content/visualizations/es0804/es0804page01.cfm?chapter_no=visualization
http://www.thirteen.org/savageearth/hellscrust/html/sidebar2.html
http://www.geo.lsa.umich.edu/~crlb/COURSES/270/Lec13/Lec13.html
http://pubs.usgs.gov/gip/earthq3/contents.html
http://geology.com/nsta/convergent-plate-boundaries.shtml
http://geology.com/nsta/transform-plate-boundaries.shtml
http://scign.jpl.nasa.gov/learn/plate4.htm
http://eqseis.geosc.psu.edu/~cammon/HTML/Classes/IntroQuakes/Notes/plate_tect01.html

	
	
	
	

	1.3.8 Understand possible mechanisms for the movement of plates.

(a) Explain how volcanic activity at ocean ridges may “push” plates apart. Describe how gravity and differences in density may “pull” plates apart.

(b) Describe the evidence for mantle convection.

(c) Explain how the balance between formation of oceanic crust and its subduction affects the distribution of plate boundaries.


	· Practical activity: use potassium permanganate crystal embedded in Vaseline to simulate convection in a beaker of water. Observe and record rate of convection

· Practical activity: you can heat syrup with small cake slabs on the top surface, heat interface to simulate pull of plates. 
· Show image that shows the age of the ocean floor.

· Show models of convection, and one layer.

http://www.see.leeds.ac.uk/structure/dynamicearth/convection/models.htm

	ap. Use OCR Geology textbook, p. 42 – 43.
aq. Image of age of ocean floor.
http://www.ngdc.noaa.gov/mgg/image/images/WorldCrustalAge.jpg
Past paper questions:

Jan 06 q. 3d

Jan 05 q.2c,d

May 04 q. 2b


	ar. Teachers can refer to the following resources for information.

http://www.see.leeds.ac.uk/structure/dynamicearth/convection/index.htm
http://www.platetectonics.com/book/page_12.asp
http://www.platetectonics.com/book/page_11.asp


	1.3.9  Understand the evidence for hotspots from mantle plumes within plates and in relation to plate movement.
(a) Define the terms hotspots and mantle plumes.

(b) Describe evidence for hotspots and mantle plumes using heat flow and seismic tomography.

(c) Describe and explain how chains of hotspots and seamounts develop. Explain the age of oceanic islands in terms of their movement over a hotspot and how they can be used to calculate the rate of sea floor spreading.
	· Practical activity: use a Bunsen burner (or candle) and pass a plastic ruler (or card), across the top of it to show the trend of volcanic islands as the plate moves over the hot spot.
· Show animation of hot spot volcanoes.  Make students 
aware that slower plate 
movement means that islands are closer together.

http://www.wwnorton.com/college
/geo/egeo/animations/ch2.htm
· Use age of ocean floor diagram to calculate rate of sea floor spreading

http://www.uwsp.edu/geo/faculty/ritter/geog101/textbook/volcanic_landforms/volcano_distribution.html
· Use seismic tomography interactive website .

http://www.classzone.com/books/earth_science/terc/content/investigations/es0402/es0402page09.cfm
	as. ICT facilities.

at. Photographs or diagrams of chains of oceanic islands, with dates and scale.
au. Use OCR Geology textbook, p. 44 – 45.
Past paper questions:

Jan 07 q. 3

Jan 06 q. 3e

May 05 q. 2e

May 04 q. 2c

Jan 02 q. 2a,b


	av. Teachers can refer to the following resources for information.

http://mahi.ucsd.edu/Gabi/plume.html
http://www.classzone.com/books/earth_science/terc/content/investigations/es0402/es0402page09.cfm
http://www.moorlandschool.co.uk/earth/tectonic.htm



	Geology H087: Global Tectonics F791

	Suggested teaching time
	8 hrs
	Topic
	Module 4: Geological structures

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

	1.4.1 Understand how rocks are deformed by stress and undergo strain.
(b) Define and be able to explain: beds and bedding planes, dip, apparent dip and strike; 
(c) Measure dip and strike.


	· Practical activity: Use a clinometer and a sloping surface to illustrate.
· Fieldwork opportunity to practise techniques.

· Illustrate dips on block models.

· Explain how to record data in the field and make a basic map (in or out of the classroom).

Starter / plenary ideas:

· Ask students to take dips and strikes on their folders, using a clinometer.


	aw. Use OCR Geology textbook, p. 46 for definitions. 
ax. Compass clinometers
ay. Block models
Past paper questions:

Jan 07 q.1e

Jan 99 q.1a 
	az. Emphasise the importance of being able to draw diagrams and describe this practical activity.
ba. Introduce ideas of primary structures (eg bedding) and secondary structures (eg cleavage).

bb. Teachers can refer to the following resources for information.
http://www.see.leeds.ac.uk/structure/basic_structure/measuring/index.htm


	1.4.2 Understand how rocks are deformed by stress and undergo strain.
(a) Define and describe stress and strain and how they affect rocks. Explain how stress and strain vary due to temperature, confining pressure and time.

(b) Define tension, compression and shear forces and describe competent and incompetent rocks. Explain how tension, compression and shear forces produce geological structures.
(c) Describe how the deformation of fossils and ooliths can be used to measure strain.
	· Practical activity: Use strips of paper from a telephone directory, bind tightly with elastic bands and draw on circles.  Flex bundle and record deformation of ooliths along the limbs and axis of the fold.
· Practical activity: use elastic bands or copper wire to illustrate elastic deformation and then fracture. Collect data.

· Practical activity: use plasticine or dough to make ooliths.  Show shape change when subjected to compression or tension.

· Demonstration: Jumbo mars bars (one in fridge and one at room temperature) to show competence and incompetence.

· Students construct glossary of terms.

· Use YouTube clip to introduce structural geology ideas. (http://www.youtube.com/watch?v=3qqJ32g3dtM).  
	bc. Modelling clay or dough to make models of stress and strain, dipping beds, joints and folds.
bd. Illustrate tension, compression and sheer using block fault models.
be. Elastic bands / copper wire.

bf. Mars bars.

bg. Telephone directory / large book.
bh. Use OCR Geology textbook, p. 46 – 47.
Past paper questions:

May 08 q. 3b, c

Jan 07 q.2a

Jan 06 q.1

May 04 q.3c


	bi. Emphasise examples of incompetent and competent rocks. 


bj. Teachers can refer to the following resources for information.
http://www.see.leeds.ac.uk/structure/strain/straintitle.html
http://www.youtube.com/watch?v=3qqJ32g3dtM
http://www.uwgb.edu/dutchs/STRUCTGE/EarthMvts.HTM


	1.4.3 Recognise and identify geological structures.
(a) Recognise and explain the origin of an angular unconformity.

(b) Explain the origin and characteristics of tectonic joints: tension and cross-joints, cooling joints in igneous rocks, unloading joints in batholiths.


	· Model using coloured plasticine to illustrate stages: deposition, folding, faulting and erosion.
· Use animation to illustrate the formation of an unconformity http://www.wwnorton.com/college/geo/egeo/animations/ch10.htm
· Plot rose diagrams to illustrate joint patterns.

· Practical activity: Measure joint directions using a compass clinometer or vein trends on geological maps (eg Arran’s main intrusion). 

	bk. Coloured plasticine. 
bl. Layer cake to show unconformity formation.

bm. Use OCR Geology textbook, p. 48 – 49.
Past paper questions:

May 08 q. 3d

Jan 07 q.4

Jan 05 q.1d

Jan 03 q.1c

Jan 03 q.5b

May 02 q.1

Jan 01 q.3b,c 

.
	bn. Emphasise there are different types of unconformity – students only need to know about the simplest, angular unconformity.


bo. Teachers can refer to the following resources for information.
http://www.wwnorton.com/college/geo/egeo/animations/ch10.htm


http://www.rci.rutgers.edu/~schlisch/structureslides/slide_list.html


http://www.geo.cornell.edu/geology/classes/geol326/326.html


	1.4.4 Recognise and know about faults and the features associated with them.
(a) Define and recognise fault characteristics: fault plane, throw, fault dip, hanging wall, footwall, upthrow and down throw; 
(b) Describe and recognise: dip-slip faults (normal and reverse), graben (rift), horst and thrusts, strike-slip faults (use case study – San Andreas) and transform faults. Explain their formation and how they can be recognised in the field, on maps and in cross- sections.

(c) Describe and recognise slickensides and fault breccia. Explain their formation.
	· Use a rectangular block of wood with a diagonal cut to illustrate a fault.  Draw on marker beds and push blocks together to illustrate the movement on a reverse fault, and pull blocks apart to illustrate effects of normal faulting. 

· Practical activity: give students layer cakes and ask each group or student to make a specific labelled type of fault or fault structure.  Groups feed back to the whole class.  
· Students work to produce a PowerPoint presentation (or similar) on different fault types and conditions needed for rocks to fault.

· Layered sand demo to show reverse faulting.

· Practical activity: simulate slickensides by using moistened two bars of soap (or similar) and rubbing coarse sea salt between the bars.  
· Use photographs or diagrams of fault breccia and slickensides to explain their formation.  http://homepage.usask.ca/~mjr347//prog/geoe118/geoe118.052.html

	· Block fault models to show faulting.

· Web images of folds (http://www.see.leeds.ac.uk/structure/faults/picturegallery.htm).
· Use layer cake to illustrate faulting.
· Bars of soap and coarse sea salt.
· Construct small transparent rectangular shaped box, with a wooden block at one end.  Fill with layers of coloured sand. Move block to show reverse faulting.
· Use OCR Geology textbook, p. 50 – 53.
Past paper questions:

May 06 q.1c

Jan 06 q.1

May 05 q.3 a,b,c

Jan 05 q.1e

May 04 q.3b

Jan 04 q.4

May 03 q.3d,e

Jan 03 q.1 a,b

May 02 q.3a

Jun 01 q.1
	bp. Emphasise the importance of being able to draw and label diagrams of structures in exams.


bq. Teachers can refer to the following resources for information.
http://www.see.leeds.ac.uk/structure/faults/index.htm
http://www.geo.utexas.edu/courses/303/303_Lab/StructureLab303.html
http://www.rci.rutgers.edu/~schlisch/structureslides/slide_list.html
http://www.geo.cornell.edu/geology/classes/geol326/326.html
http://homepage.usask.ca/~mjr347//prog/geoe118/geoe118.052.html

http://www.wwnorton.com/college/geo/egeo/animations/ch8.htm
http://www.wwnorton.com/college/geo/egeo/animations/ch2.htm


	1.4.5 Recognise and know about folds and the outcrop patterns associated with them.
(a) Define and recognise fold characteristics: fold limbs, hinge, crest, trough, axial plane, axial plane trace, plunge, antiform and synform.

(b) Describe and recognise symmetrical and asymmetrical anticlines, synclines, overfolds, recumbent folds, nappes, isoclinal folds, domes and basins. Explain their formation and how they can be recognised in the field, on maps, photos and in cross sections.
(c) Describe and explain the formation of slaty cleavage in incompetent rocks by compressive forces and its relationship to folds.
	br. Students work to produce a PowerPoint presentation (or similar) on different fold types and conditions needed for rocks to fold.

bs. Swiss rolls for folds and cream eggs for domes and basins.

bt. Illustrate cleavage using match sticks or spaghetti with compressive stress applied to show the rotation of particles at right angles to the maximum stress.
bu. Use YouTube clip to show folding. (http://www.youtube.com/watch?v=ov0T865PZa8&feature=related)
bv. Use photocopies of a range of black and white structural diagrams, students annotate these with the correct structural information.
Starter / plenary ideas:

bw. Make dominoes of fault and fold types plus other structural features.  Students complete in groups.

bx. Identify the geological structure using images and catchphrase ideas. Students answer questions and then choose a section to uncover. 


	· Spaghetti or match sticks.
· Swiss rolls and cream eggs.
· Use photos, sketches and maps to interpret folds and faults.
· Use web images of folds (http://www.see.leeds.ac.uk/structure/folds/picturegallery.htm) or photographs.
· Set up geological catchphrase / access to ICT
· Use OCR Geology textbook, p. 54 – 59.
Past paper questions:

May 08 q. 3a, e

May 06 q.1d

May 05 q.3d

Jan 05 q.1a,b,c

May 04 q.3a

Jan 04 q.4

May 03 q.3 a,b,c

Jan 03 q.1

May 02 q.3b,c,d

Jan 01 q.3a

Jan 99 q.1,b,c
	by. Emphasise the importance of being able to draw and label diagrams of structures in exams.


bz. Teachers can refer to the following resources for information.
http://www.see.leeds.ac.uk/structure/folds/describing/folddesc.htm
http://www.rci.rutgers.edu/~schlisch/structureslides/slide_list.html
http://www.geo.cornell.edu/geology/classes/geol326/326.html
http://www.wwnorton.com/college/geo/egeo/animations/ch9.htm


	1.4.6 Understand how cross cutting structures can be used on maps and cross sections.
(a) Deduce the age relationships of geological structures using cross-cutting features of beds, faults, folds and unconformities to date them relative to each other.
(b) Interpret the types of faults and folds from outcrop patterns and determine upthrow and downthrow of faults using the relationships between faults, folds and beds.
	· Define cross cutting relationships. 
· Use questions from OCR Geology textbook, p. 61.
· Use simplified geology maps (similar to the old 2836 papers) to determine geological histories. 
· Use block models to illustrate changes either side of a fault. Get students to draw these on block diagrams.
· Use real geology maps to interpret order of events.  
· Use animation to illustrate how to work out a geological history (http://www.wwnorton.com/college/geo/egeo/animations/ch10.htm) 
Starter / plenary ideas:

· Students use website to produce word searches and other puzzles - website  www.puzzlemaker.com  These can then be swapped for others to complete.


	· Simplified geology maps, block diagrams and block models.

· Cheddar geological map or similar.

· Access to ICT suite for puzzle maker. 
· Use OCR Geology textbook, p. 60 – 61.
Past paper questions:

May 06 q.1a,b

Jan 04 q.3d

May 01 q.4
	ca. Remember to relate the collection of structural data (dips, strikes etc) to the maps and cross sections.


cb. Teachers can refer to the following resources for information.
http://academic.brooklyn.cuny.edu/geology/leveson/core/topics/rocks/field_relationships/graphics/cross_cutting_origin4.gif


http://academic.brooklyn.cuny.edu/geology/leveson/core/topics/rocks/field_relationships/cross_cutting.html


http://www.mhhe.com/earthsci/geology/mcconnell/gti/relative.htm


www.puzzlemaker.com  



Sample Lesson Plan: Geology H087

Global Tectonics F791

1 Earth structure (2, 3, 4, 5)
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 to understand the structure of the Earth and the volume of each layer of the Earth compared to the total volume of the Earth.  

	Objective 2
	Students to understand the nature of the brittle lithosphere and rheid asthenosphere.

	Objective 3
	Students to understand the physical state, composition and depth of the various layers of the Earth and the discontinuities that separate them.  

	Objective 4
	Students to understand how the internal structure of the Earth can be inferred by direct observation of rocks in deep mines, xenoliths and ophiolites.

	Objective 5
	Students to understand how the internal structure of the Earth can be inferred from indirect observation using seismic waves, whole earth and rock density data, and meteorites.


Recap of previous experience and prior knowledge

· Students may have prior knowledge of the structure of the earth from KS3 Geography.

Content

	Time
	Content

	5 minutes
	Question and answer session.  Teacher asks students what they know of the Earth’s structure.  Teacher states that the Earth and other planets in the solar system are thought to have the same structure with each layer having a different structure and physical state.

	10 minutes
	Teacher:

· Uses half an apple to explain the different layers within the earth and their volume relative to eachother. 

· Draws up a cross sectional diagram of the structure of the Earth labelling each layer and adds on the physical state, depth and volume of each.

· State the thickness of the lithosphere (ocean and continental crust) – draw diagram.

· Explains what a discontinuity is and draws on the diagram the Moho, Gutenberg and Lehman discontinuities.

· Explains that the outer layer of the Earth, the crust is brittle showing student’s examples of rocks at the Earth’s surface, emphasising that they are cold and will fracture with applied stress.  



· Explains that the asthenosphere is the rheid (plastic) layer of the upper mantle, and demonstrates using plastocene, emphasising that the rocks here are warmer and ductile when stress is applied.

	5 minutes
	Students to copy diagram, key words and definitions from board.

	10 minutes
	Teacher:

· Explains how we can determine the internal structure of the Earth using direct observation from:

1. Rocks in deep mines

2. Xenoliths: Explain what xenoliths are (fragments of older rocks encased in younger ones) and that xenoliths brought to the surface through volcanic vents can help us determine the composition of the upper mantle.

3. Ophiolites: Explain what ophiolites are (fragments of ocean floor obducted at destructive plate boundaries) and how ophiolites allow us to examine the rocks that comprise the ocean crust and upper mantle using Cyprus’ Troodos Mountains as an example.

· Students to record notes.

	15 minutes
	Teacher:

· Draws a labelled cross sectional diagram of the Earth on which to draw the paths of seismic waves.

· Explains how the internal structure of the Earth can be inferred by indirect sources, through the study of:

1. Seismic waves: explain that body waves (P and S waves) can give an x-ray of the earth because of their different velocities and their ability to travel through solids (P and S waves) and liquids (P waves only). 

·  Remind students of the different physical state of each layer of the Earth and ask them which type of wave they would expect to travel through each layer.  

· Explain that P waves are refracted as they travel through the core indicating the presence of a solid inner core. 

·  Explain why the P wave shadow zone occurs between an epicentral angle of 103º and 142º.  

· Explain that S waves are refracted at the Gutenberg discontinuity because of the change in the physical state from the solid mantle to the liquid outer core.  

· Explain why the S wave shadow zone that occurs beyond an epicentral angle of 103º, indicating the presence of a liquid outer core and the depth at which it starts.

2. Whole earth and rock density data:  explain that the overall density of the rocks of the Earth is 5.5g/cm3, and that given the fact that crustal rocks are on average 2.7-3.3g/cm3 this must mean that the mantle and core are composed of denser material than that of the crust.

3. Meteorites: 

· Explain what meteorites are.  

· Explain that the planets in the Earth’s solar system are believed to have a similar layered structure.  These diverse layers are thought to be represented by the different classes of meteorite.

· Explain the 3 classes of meteorites, stoney meteorites, stoney irons and iron meteorites.  

· Explain that stoney meteorites have a similar composition to the rocks at the Earth’s surface, so stoney iron meteorites are thought to represent the rocks in the mantle and iron meteorites the core.

	5 minutes
	Students to copy notes


Consolidation

	Time
	Content

	5 minutes
	Teacher answers any queries and recaps on learning objectives.

	5 minutes
	On a blank template of the Earth, teacher asks students to label layers of Earth, depths, and discontinuities.  Students to write in bullet points the direct and indirect evidence for the structure if the Earth.

	
	Students given past paper and essay question to complete for homework:

Qu 1a,b,c,d Jan 07

Qu 2 a,b,c, May 06

Qu 1 a,b,c,d,e May 05

Qu 1 a May 04

Qu 5 May 02

Qu 5 Jan 02

Qu 3 a,b,c Jun 01 

Qu 5 Jan 01

Qu 1 a,bc,d,e Jun 00

Qu 5a Jan 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.











































= 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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