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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 H487: Evolution of Life, Earth and Climate F795

	Suggested teaching time
	8 hrs
	Topic
	Module 1: Formation of fossils

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

	Understand the different types of preservation of hard skeletal tissues.
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	(a) Describe how replacement of body fossils occurs and how fossils are altered from less stable aragonite to stable calcite.

(b) Explain how silicification occurs, where wood or other organic materials are replaced by silica.

Give out specimen of petrified wood.

(c) Explain how pyritisation occurs as a result of anaerobic bacterial action on the deep sea floor.

Give out specimen of pyritised ammonite.

(d) Explain how carbonisation of plant and graptolite fossils occurs as a result of loss of volatiles, due to increased pressure and temperature.
(e) Describe how internal and external moulds and casts are formed.
Use sea shells and plaster of Paris to make internal and external moulds.  Refill the plaster of Paris moulds with another substance (eg jelly or plasticine) to make a cast.
	Past paper questions:

Jun 06 qu 2a,b

Jan 06 qu 5a

Jun 05 qu 2a

Jun 03 qu 4a,b

Jun 00 qu 3
	Emphasise that older fossils are always calcite.

Explain that this process is similar to the conversion of plants to coal.
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Understand exceptional preservation of fossils.
	(a) Explain how rapid burial, lack of oxygen, lack of scavengers, rapid deposition of fine sediment and early diagenesis affect the level of detail in the fossil record.

(b) Explain why the fossil record is incomplete.

(c) Describe how amber was formed from tree resin that trapped small organisms (especially insects) and then hardened.

(d) Describe how tar pits trapped organisms.

Study American oil traps.

(e) Describe the preservation of a varied assemblage of organisms in the Burgess Shale.
(f) Describe the preservation in the Solenhofen Limestone.
	Use the internet to research the different types of exceptional preservation.  

Study assemblages of fossils to investigate palaeoenvironments.

Past paper questions:

Jan 06 qu 2c

Jan 06 qu 5a

Jun 05 qu 2b

Jan 04 qu 5b

Jun 03 qu 4c

Jun 02 qu 2d

Research American traps on internet.

Video ‘David Attenborough’s “Lost Worlds, Vanished Lives” Program 4 “Rare Glimpses”.
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Know about trace fossils and understand their use in interpreting palaeoenvironments.
	(a) Define trace fossils as a record of the activity and / or behaviour of an organism.

(b) Describe how tracks (footprints) are formed and how trails are formed as impressions of whole animals at rest or travelling. Explain how dinosaur footprints are used to interpret the size and locomotion of dinosaurs.

Make trace fossils in class.  Use a tray filled with wet sand and move objects across the surface and study their impressions. Notice the difference in shapes when the objects are moving at different speeds, or at rest. Add more water and finer sand to compare the effect of softer substrates.  Use a digital camera to record data for analysis.

(c) Explain how burrows (soft substrate) and borings (hard substrate) are structures for dwelling, protection or feeding.
(d) Explain that a low energy environment is required to preserve tracks and trails and that burrows can be formed in variable energy environments.  
	Past paper questions:

Jan 06 qu 3d

Jun 05 qu 2c

Jan 05 qu 5b

Jun 04 qu 2a

Jan 03 qu 3c

Video ‘David Attenborough’s “Lost Worlds, Vanished Lives” Program 3 “Dinosaurs”.
	www.trilobites.info/trace.htm
www.trilobites.info/geotime.htm
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www.trilobites.info/eyes.htm


	Understand the use of fossil assemblages in interpreting palaeoenvironments.
	(a) Define the terms: fossil life assemblages, fossil death assemblages and derived fossils.

Illustrate by showing students a collection of complete shells and shell fragments.

(b) Explain how fossil assemblages can be used to interpret palaeoenvironments.
(Link to fossil groups)
(c) Describe the methods used and difficulties encountered in inferring the mode of life of extinct fossil groups: trilobites, graptolites, ammonoids, and dinosaurs.
	Past paper questions:

Jan 07 qu 5b

Jan 05 qu 5b

Jun 04 qu 2b

Jun 00 qu 2a

Video ‘David Attenborough’s “Lost Worlds, Vanished Lives” Program 2 “Trilobite Interpretation”. Program 3 “Dinosaurs”.
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	Geology H487: Evolution of Life, Earth and Climate F795

	Suggested teaching time
	38 hrs
	Topic
	Module 2: Morphology of fossils and adaptation of organisms to live in different environments

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

	[image: image10.jpg]


Know the morphology of trilobites and understand the adaptations for different environments.
	(a) Describe the trilobite exoskeleton: cephalon, thorax, pygidium, glabella, compound eyes, facial suture, free cheek, fixed cheek, spines, pleura, nature and position of the legs and gills, and explain the inferred functions of these features.

Distribute trilobites and explain function of every part of morphology.  Use illustrations of variations in morphology as indicators of adaptations to different environments.  Students to study and draw fossils.

(b) Describe and explain adaptations for a nektonic life style, including eyes on stalks, small size, separated pleura and spines.

(c) Describe and explain adaptations for a planktonic life style including inflated glabella, small eyes or no eyes, few pleural segments and small size.

(d) Describe and explain adaptations for a benthonic life style including ability to enroll, many thoracic segments and legs, 360o vision.
(e) Describe and explain adaptations for an infaunal life style including, a large cephalic fringe, cephalic pits, extended genal spines and no eyes.
	Use examples of trilobites, or trilobite casts.

Revision cards Sloane and Lynn, “Trilobites”.

Past paper questions:

Jan 07 qu 5a

Jun 06 qu 3

Jun 05 qu 3b

Jun 04 qu 5a

Jan 03 qu 3

Jun 02 qu 2

Jun 01 qu 2

Jun 00 qu 4a,b

Illustrations of variations in morphology.

Use the internet to research the different variations in each fossil group (eg Morphology, mode of life, evolution etc.).
	www.ucmp.berkley.edu/
arthropoda/trilobita/trilobita.tml
www.austmus.gov.au/
palaeontology/research/
trilobites02.htm#intro


	Know the morphology of tabulate, rugose and scleractinian corals.  Understand that fossil corals may indicate a tropical, marine, reef environment.
	(a) Describe coral morphology; septa, tabulae, dissepiments, columella, calice and corallite within the corallum. Describe solitary and compound forms.

Distribute examples of corals.  Students to study and draw.

(b) Compare the morphological differences between tabulate, rugose and scleractinian corals.

Draw table on board highlighting differences in 3 groups of corals (see revision cards).

(c) Describe and explain the conditions that modern corals need for good growth.  Explain how modern corals have a symbiotic relationship with photosynthetic algae and that the conditions for growth were probably similar in the past.
(d) Describe the modern distribution of coral reefs and explain how coral reefs are formed.  
Use example of Great Barrier Reef.
	Use examples of corals, or coral casts.

Revision cards Sloane and Lynn, “Corals”.

Past paper questions:

Jun 06 qu 4b

Jan 05 qu 2

Jun 04 qu 3b

Jan 04 qu 3a

Jun 03 qu 5a

Jan 03 qu 2

Jun 01 qu 3
	Emphasise that both rugose and tabulate corals are now extinct.

	Know the morphology of brachiopods.  
	(a) Describe brachiopod morphology: symmetry, shape, pedicle and brachial valves, ornament, pedicle, foramen, adductor and diductor muscle scars, umbo, commisure, lophophore support system, pedicle and shape of hinge line, and where appropriate explain the functions of these features.  Distribute fossil brachiopods or casts.  Students to study and draw.

(Use revision cards).

(b) Explain how brachiopods feed as filter feeders using the lophophore.
(c) Describe how ancient brachiopods lived in shallow, muddy or carbonate seas.
	Use examples of brachiopod, or brachiopod casts.

Revision cards Sloane and Lynn, “Brachiopods”.

Past paper questions:

Jun 06 qu 1b

Jun 05 qu 4a,c

Jan 05 qu 3b

Jun 04 qu 1a,b

Jun 03 qu 1

Jun 01 qu 5a

Jun 00 qu 4c
	Highlight differences between brachiopods and bivalves. 

Make model bivalves and brachiopods to explain how they opened and closed their valves.



	Know the morphological differences between regular and irregular echinoids that reflects their respective modes of life.
	(a) Describe echinoid morphology: shape of test, symmetry, ambulacra, interambulacra, spines, tubercles, pore pairs for tube feet, position of periproct / anus, position of peristome / mouth, apical system, madreporite, labrum, fasciole, plastron, anterior groove and explain the functions of these features.

Distribute examples of echinoids or casts.  Students to study and draw.

(Use fossil revision cards)

(b) Describe an epifaunal (scavenger) mode of life for the regular echinoids.

(c) Describe an infaunal (burrowing) mode of life for the irregular echinoids.
(d) Compare the morphological differences between regular and irregular echinoids and explain how they reflect their respective modes of life.
Distribute examples of regular an irregular echinoids.

(Use fossil revision cards).
	Use examples of echinoids, or echinoid casts.

Revision cards Sloane and Lynn, “Echinoids”.

Past paper questions:

Jan 07 qu 1a

Jan 06 qu 1

Jun 05 qu 1

Jun 04 qu 1a,b,c

Jun 04 qu 5a

Jun 03 qu 3

Jan 03 qu 5a

Jun 01 qu 5b

Jun 00 qu 1 

Construct rose diagrams of orientations of echinoid spines and how they can be used to interpret palaeocurrent direction.
	Highlight differences in morphology and mode of life of regular and irregular echinoids.

	Know the morphology of bivalves and understand how their adaptations for different environments.  
	(a) Describe bivalve morphology: symmetry, left and right valves, shell shape and gape, umbone, ornament, dentition, pallial line and sinus, adductor muscle scars and explain the functions of these features.

Distribute fossil bivalves or casts.

(Use fossil revision cards).

(b) Describe and explain adaptations for cemented forms on hard substrate with thick shells to withstand a high-energy environment. Explain the morphological differences in bivalves that indicate adaptive radiation.

(Use fossil revision cards)

(c) Describe and explain adaptations for non-cemented, free lying forms so they do not easily sink into soft substrate. 

(d) Describe and explain adaptations for byssally-attached forms with rounded and elongate shells designed to withstand high energy on rocky shores.

(e) Describe and explain adaptations for nektonic (swimming) forms with corrugated, thin shells.
(f) Describe and explain adaptations for infaunal shallow and deep burrowers and compare these adaptations.  
	Use examples of fossil bivalves or casts.

Revision cards Sloane and Lynn, “Bivalves”.

Past paper questions:

Jan 06 qu 5b

Jun 05 qu 4d

Jan 05 qu 3a,b

Jan 04 qu 4b

Jun 03 qu 5b

Jun 02 qu 1

Jun 01 qu 5a


	Remind students of the differences between brachiopods and bivalves, use fossil revision cards for this.

Emphasise morphological differences in bivalves that indicate adaptive radiation.



	Recognise minor fossil groups and the environments in which they live.  
	(a) Describe and recognise gastropods using the shape of the coiled shell, spire, and body chamber. Describe the mode of life of gastropods in high and low energy shallow seas.

Distribute fossils or casts.  Students to study and draw.

Use revision cards.

(b) Describe and recognise belemnites using the shape of guard and phragmacone. Describe the mode of life and preservation of belemnites in marine conditions. 

Distribute fossils or casts.  Students to study and draw.

Use revision cards.

(c) Describe and recognise crinoid morphology: calyx, brachia, stem and ossicles. Explain how and why crinoids may be disarticulated after death and form bioclastic limestone.  Explain why calyx’s are rarely found complete.  Describe the mode of life of ancient crinoids in shallow carbonate seas.

Distribute fossils or casts.  Students to study and draw.

Use revision cards.
	Use examples of fossil gastropods or casts.

Revision cards, Sloane and Lynn, “Gastropods, Belemnites and Crinoids”.

Past paper questions:

Jan 07 qu 3 (bel)

Jun 05 qu 3(all 3)

Jan 05 qu 1b (bel)

Jun 04 qu 1a,b (all 3)

Jan 04 qu 3b (crin)

Jan 03 qu 2 (crin)

Jun 02 qu 3

Jun 01 qu 3


	Emphasise difference in coiling between gastropods and ammonites.

The orientation of belemnite guards can be used to determine palaeocurrent direction.

Explain why crinoids belong to the phylum Echinodermata.

	Know about the main microfossil groups and understand their use in stratigraphy.
	(a) Describe the composition of ostracods, foraminifera, conodonts and radiolaria and the environments in which they lived.

Illustrate the scale of these using an example of Chalk.

(b) State that most fossil spores and pollen are derived from vascular land plants.
(c) Outline the main uses of microfossils in stratigraphy.
	
	




	Geology H487: Evolution of Life, Earth and Climate F795

	Suggested teaching time
	12 hrs
	Topic
	Module 3: Fossil evidence of the evolution of organisms and mass extinctions

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

	Know the meaning of evolution.
	Explain the Darwinian theory of evolution. State that adaptation is a result of evolution.
	Research using internet.

“Development of his theories – Galapagos Islands”
	

	Know the morphology of graptoloids (graptolites) and the morphological changes that show the evolution of graptolites in the Lower Palaeozoic.
	(a) Describe graptolite morphology: stipe, sicula, thecae, rhabdosome and nema.

Distribute fossils or casts.

Students to study and draw.

(b) Describe the changes in morphology as graptolites evolved through the Lower Palaeozoic: 

(i) Describe the change in the number of stipes in the rhabdosome.

(ii) Describe the change in the attitude of the stipes (pendent, horizontal, reclined, scandent).

(iii) Describe the changes in the shapes of the thecae (simple, hooked, sigmoidal).

(iv) Describe the change in the shape of the rhabdosome (uniserial, biserial).

Use revision cards.

(v) Deduce the probable mode of life of graptolites as planktonic colonial filter feeders within the water column.
	Use examples of graptolites, or graptolite casts.

Revision cards Sloane and Lynn, “Graptolites”.

Use revision cards.

Past paper questions:

Jan 07 qu2

Jun 06 qu 5a

Jan 06 qu 2a

Jun 05 qu 4a

Jan 05 qu 5

Jun 04 qu 3c

Jan 03 qu 1

Jun 02 qu 5a

Jun 01 qu 1

Jun 00 qu 5a
	

	Know the morphology of nautiloids and ammonoids and the morphological changes and evolution of nautiloids and ammonoids in the Palaeozoic and Mesozoic.


	(a) Describe nautiloid and ammonoid morphology: shell shape, form of coiling, ornament, aperture, body chamber, suture lines, saddles and lobes, siphuncle, septal necks, septa, keel, sulcus, umbilicus and where appropriate explain the inferred functions of these features.

Distribute fossil or casts of ammonites.

Students to study and draw.

Use fossil revision cards.

(b) Describe the changes in morphology as nautiloids and ammonoids evolved through the Palaeozoic and Mesozoic.

(i) Describe the changes in suture lines from simple orthoceratitic to goniatitic (Carboniferous), ceratitic (Triassic) to complex ammonitic (Jurassic and Cretaceous);
Use revision cards. 

Carry out an investigation to compare the relative strengths of differently folded paper or thin card.  Apply masses and measure distortion.  This simulates the types of sutures in cephalopods.

(ii) Describe the changes in the position of the siphuncle and the septal necks between nautiloids and ammonoids.

Use revision cards.

(iii) Describe the changes in shape of the shell from involute to evolute and increases in ornamentation.

Use revision cards.

(c) Explain that heteromorphs are either evolutionary changes or adaptations to different environments.
(d) Deduce the probable mode of life of ammonoids as nektonic.
	Use examples of ammonites, or ammonite casts.

Revision cards Sloane and Lynn, “Ammonites”.

Jan 07 qu 3

Jan 06 qu 4

Jun 05 qu 5b

Jan 04 qu 1

Jun 02 q 4a

Jun 00 qu 5b

Video, ‘Nautiloids – living species’ can be used to interpret life form and mode of life of ammonites.


	Emphasise how evolutionary series can be determined by using suture lines.

Emphasise the different position of siphuncle and direction that septal neck points in both ammonites and nautiloids.

Explain that ammonites had a similar mode of life as living day nautiloids.

	Know about the evolution of amphibians from fish.
	(a) Describe the similarities between coelacanths and lungfish and the early amphibians in the Devonian using skull morphology, fin bones, limb bones, teeth, body shape, tail fin and scales.

Explain how early amphibians were adapted to terrestrial life in the Carboniferous.
	Internet research.
	

	Know about the evolution of dinosaurs.
	(a) Explain the advantages of amniotic eggs for life on land.

(b) Describe how dinosaurs evolved into the Saurischia (saurapoda, therapoda) and Ornithischia.

(c) Describe the characteristics of saurischian dinosaurs: arrangement of hip bones, grasping hand, asymmetrical fingers, long mobile neck.

(d) Explain how Diplodocus (sauropod herbivore) and Tyrannosaurus (therapod carnivore) are adapted to different modes of life.

(e) Describe the characteristics of ornithischian dinosaurs: arrangement of hipbones, armoured, horned and duck billed.

(f) Explain how Iguanodon was adapted to its mode of life on land: horny beak, teeth, hinged upper jaw, defensive spike, hand adaptation, quadrupedal and bipedal stance.

(g) Describe how the birds evolved from therapod dinosaurs.

Describe the similarities of Archaeopteryx to both dinosaurs and birds.
	Video, David Attenborough, ‘Lost World Vanished Lives’ prog 3, “Dinosaurs”.

Internet research.

BBC Video, ‘Walking with Dinosaurs’.

Video, David Attenborough, ‘Lost World Vanished Lives’ programme 4, “Rare glimpses”.
	

	Know about the major mass extinction events.
	(a) Define the term mass extinction and state that there have been a number of mass extinction events over geological time.

Brainstorm possible reasons for mass extinctions on land and in the oceans.

Draw geological column on board and annotate where major mass extinctions were. 

(b) Describe and explain the possible reasons for the mass extinction at the Permo – Triassic boundary. Explain how the evidence for major volcanic activity (Siberian Traps) can be used to account for this mass extinction.

(c) Describe and explain the possible reasons for the mass extinction at the Cretaceous – Tertiary boundary. Explain how the evidence for a major asteroid impact and volcanic activity (Deccan Traps) can be used to account for this mass extinction.
(d) State the fossil groups that became extinct at these boundaries.

	Use internet to research the main extinction events.

Past paper questions:

Jun 06 qu 4a,c

Jun 04 qu 5b

Jan 04 qu 4a

Jun 03 qu 2b,c

Jun 01 qu 4b,c
	




	Geology H487: Evolution of Life, Earth and Climate F795

	Suggested teaching time
	12 hrs
	Topic
	Module 4: Dating methods, correlation and interpretation of geological maps

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

	Know about radiometric dating.
	(a) Explain how radiometric dating is used to establish an absolute time scale.

Draw table on board of radioactive elements and their half-lives and the age of the rocks they are most suited to dating.

(b) Describe and explain the limitations of radiometric dating based on the scarcity of appropriate radioactive minerals.

(c) Describe and explain the problems of obtaining accurate radiometric dates particularly with respect to sedimentary and metamorphic rocks.

(d) Describe potassium-argon and rubidium-strontium methods of radiometric dating and explain how they are used to date different rocks of varied ages.
(e) Plot and interpret half-life curves for these methods.
	Past paper questions:

Jan 06 qu 3c

Jun 05 qu 5a

Jan 04 qu 2a,b

Jan 03 qu 4a,b

Jan 02 qu 5b
	www.en.wikipedia.org/wiki/
Radiometric_dating-
www.pubs.usgs.gov/gip/
geotime/radiometric.html-


	Know about relative dating.
	(a) Describe and explain the use of superposition, original horizontality, way-up criteria, cross cutting relationships, included fragments, unconformities and fossils to date rocks at the surface and in boreholes.

Use diagrams of primary sedimentary structures to show correct way up and inverted beds.

Use block diagrams or maps to illustrate cross cutting relationships/unconformities.


(b) Describe and explain the problems of using relative dating when derived fossils and erosion may give contradictory evidence.
(c) Explain how both relative and radiometric dating are used to create the geological timescale.
	Past paper questions:

Jan 07 qu 4a,b,c

Jan 06 qu 3a,b

Jan 05 qu 4b

Jan 04 qu2c

Jan 03 qu 4c

Jan 03 qu 5b

Jun 02 qu 4
	

	Use dating evidence to interpret geological maps.
	(a) Recognise the age relationships between structures on simplified geological maps, cross-sections and photographs using both relative and absolute dates, correlation and zone fossils.
(b) Describe the age relationships of beds using cross-cutting features: beds, faults, folds, unconformities and igneous features to interpret map and cross section geological histories.
	Use geological maps, photographs and cross sections to write geological histories.


	

	Know and understand the geological column.
	(a) Outline early attempts made to estimate the Earth’s absolute age: salts in the ocean, rates of sedimentation, and rate of cooling.
(b) Describe the division of the geological column into eras and systems using both relative and absolute dating methods.
Explain what an era is and a system.  Write out the geological column on board with mnemonic (pregnant camels often sit down continuously, perhaps their joints creak terribly).
	Past paper questions:

Jan 05 qu 4a

Jun 03 qu 2a
	Mnemonic.

	Know how rocks can be correlated.
	(a) Describe and apply biostratigraphic correlation using first appearance, stratigraphic range, extinction and fossil assemblages. Explain the problems of derived fossils or scarcity of fossils.


Explain the characteristics of a good zone fossil and how they are useful in dating.

(b) Describe and apply lithostratigraphic correlation using sequences of beds, thickness and composition. Explain the problems of lateral variation and diachronous rocks.
Describe use of marker beds such as volcanic ash.

(c) Describe and apply chronostratigraphic correlation using tuffs and varves.
	Past paper questions:

Jan 07 qu 4a

Jan 04 qu 4c

Jan 02 qu 4
	Emphasise the seasonal nature of varves in postglacial deposition.

	Know the main appearances and extinctions of key fossil groups and their use as zone fossils.
	(a) Describe and explain the use of the first appearance and extinction of the main invertebrate fossil groups to establish a relative time scale for the Phanerozoic into eras and systems.

(b) State the stratigraphic ranges of trilobites, graptolites, tabulate, rugose and scleractinian corals, goniatites, ceratites and ammonites, regular and irregular echinoids, long hinged and short hinged brachiopods.

Draw a table/timeline for the main invertebrate group of fossils.

Describe and explain the factors that make a good zone fossil.  Outline the advantages and disadvantages of using graptolites, ammonoids and microfossils as zone fossils.
	Past paper questions:

Jan 07 qu 3c

Jan 05 qu 4c

Jun 4 qu 3c

Jan 04 qu 4a
	




	Geology H487: Evolution of Life, Earth and Climate F795

	Suggested teaching time
	6 hrs
	Topic
	Module 5: Changing climate

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

	Know that climate has changed over geological time.
	(a) Define the term climate. Describe changing climate in terms of icehouse – greenhouse cycles throughout geological time and explain the possible link to mass extinction events.

(b) Describe how Milankovitch cycles may explain patterns of sedimentation, particularly in the Jurassic.
(c) Describe the use of oxygen (16O-18O) and carbon (12C- 13C) isotopes to determine water temperature.
	Internet research on the main changes in climate events. 

Analyse data to investigate climate changes throughout geological time. 

Past paper question:

Jun 04 qu 3d   
	

	Know that there have been major changes in sea level over geological time.
	(a) Plot and interpret Vail sea level curves showing changes over geological time in comparison with modern sea level.

(b) Explain how both isostatic and eustatic sea level changes take place.
Explain how deltas and glacial events can explain changes in sea level and rock evidence to support each.

(c) Explain the relationship between sea level and climate change and the possible link to mass extinction events.
In particular state relationship between sea level and global warming and global cooling and how these can be linked to mass extinctions.
	
	Relationship between global cooling, global warming and mass extinctions.

Also explain that the earth naturally warms after an ice age and that the earth has undergone many periods of global warming before now.

	Know about the evidence for palaeoclimatic changes.
	(a) Describe and explain the fossil evidence for palaeoclimatic changes: corals, plants.

(b) Describe and explain the lithological evidence for palaeoclimatic changes: coal, desert sandstone, evaporites, boulder clay (tillite), reef limestone.
(c) Describe the evidence for the northward movement of the British Isles throughout geological time. 

Use examples of rocks in (b) that outcrop in the British Isles as examples and link with continental drift.  Draw table with 3 columns, headed period, rock evidence and position (Cambrian~tilite-south poles; Devonian~Old Red SST- Tropic of Capricorn; Carboniferous~ coal/limestone-Equator; Triassic~ New Red SST-Tropic of Cancer; Cretaceous~chalk-Mediterannean; Tertiary/Pleistocene~boulder clay-present latitude).
	Past paper question:

Jun 04 qu 3d
	




Sample Lesson Plan: Geology H487
Evolution of Life, Earth and Climate F795

2 Morphology and Adaptation of fossils: 1 - Trilobites 

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 state time range of trilobites and understand why trilobites are classified into the phylum arthropoda.

	Objective 2
	Students will be able to draw, label, and understand the function of the various morphological features of a trilobite, and how a trilobite grows.

	Objective 3
	Students to understand the morphological adaptations of trilobites to different modes of life, how trilobites protected themselves and the relationship between the pygidium and cephalon of trilobites.

	Objective 4
	Students to understand the trace fossils made by trilobites and their importance.

	Objective 5
	Students to understand that trilobites are of limited use as palaeoenvironmental indicators, and poor zone fossils.


Recap of previous experience and prior knowledge

· Students discuss what types of invertebrates living today (woodlouse).
Content

	Time
	Content

	5 minutes
	Teachers to place a trilobite fossil on each desk, or if possible one each.  Teacher should also:

· Discuss how a trilobite’s body is segmented, and that trilobite means “three lobed”. 

· Discuss the time range of trilobites. 

	15 minutes
	Teacher to:

· Label the various morphological features of a trilobite on an OHP (cephalon, thorax, pygidium, glabella, fixed cheek, free cheek, genal angle, genal spine, compound eyes, facial suture, pleura, position of legs and gills).

· Explain the function of each body part, and that a trilobite grows by moulting.

	5 minutes
	Students to sketch trilobite and copy labels.  Students to copy definitions and functions of morphological features.  Use fossil revision cards, ‘Trilobites’, Sloane and Lynn.

	10 minutes
	Teacher to:

· Distribute pictures of trilobites that have adapted to different modes of life:

1. Planktonic (small size, inflated glabella, small or no eyes, 360º vision, few thoracic segments, few articulated segments),

2. Benthonic epifaunal (ability to enrol, many thoracic segments and legs, 180º vision),

3. Benthonic infaunal (large cephalic fringe, cephalic pits, extended genal spines, absence of eyes, few thoracic segments).

· Explain how we can use morphology to examine how the trilobites adapted to these environments.  

	5 minutes
	Students to label their own copies.  

	10 minutes
	Teacher to:

· Explains trilobites’ mechanism for protecting themselves against predators using an egg carton. 

· Show students various trace fossils made by trilobites – Rusophycus (resting), Diplichnites (walking) and Cruziana (burrowing).

· Explain the relationship between the pygidium and cephalon on trilobites (isophygus, macrophygus and microphygus).

· Explain why trilobites are of limited use as palaeoenvironmental indicators and why they are poor zone fossils.




Consolidation
	Time
	Content

	10 minutes
	Teacher answers any queries and recaps on learning objectives.  Teacher asks directed questions to pupils to ensure understanding of the morphological features of trilobites and how they adapted their morphology to suit their mode of life.

	
	Students told to revise trilobites for next lesson when they will be tested.  Teacher to distribute OCR exam questions:

And students to complete questions and essay under exam conditions (next lesson):

Qu 5a Jan 07

Qu 3a,b Jun06

Qu 4 a,b,c Jun 04

Qu 5a Jan 04

Qu 2 a,b,c,d Jun 02

Qu 2 a,b,c Jun 01


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.
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RECOGNISING ACHIEVEMENT s

Official Publisher Partnership




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

ISBN: 978 0 435692 11 7
Endorsement

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

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


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








= Stretch & Challenge Activity 


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


Stretch and Challenge.





= Innovative Teaching Idea


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


Highlight exceptionally innovative ideas.
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