WJEC Geology AS level: Revision Handbook.

1. General Tips:

Revision needs to be an active process. The aim is to learn information thoroughly so that you can use of it in the examination to answer questions that may introduce unfamiliar geological situations. Simply reading through your notes and then relying on native wit may have been enough at GCSE; it will certainly not be enough at AS level!

· Make sure that your notes are clear, complete, and well organised. This is a good first step in revision as it helps you gain an overview of the course, and will also help you to gauge how long it will take to learn each topic. If notes aren't complete, then copy up as a first priority. Your Scheme of Work includes a copy of the WJEC syllabus; check to see that you have adequate notes on each topic.

· Make sure that you are aware of the subject content of each exam and the nature of the assessment process (last page of Scheme of Work)

· Set yourself a timetable for revision on a topic-per-day basis. Set revision tasks rather than time-slots in which you have no clear aim; spend as much time as you need (or can afford) on each task.

· Read through your class notes, making key revision notes as you do so. Again, the syllabus will help you to check on what is most important.  In particular, ensure that important information in tables (e.g. classification of rocks, properties of minerals, geological time scale) or diagrams (e.g. plate boundaries, morphology of main fossil groups) are learned by rote (i.e. can be drawn/written from memory). Make note of any points you don't understand, and ASK.

· Aim to complete the above tasks before half term so that the final stage of revision can be whittled down to the task of making sure that the key points are firmly embedded. Go through your revision notes with a highlighter. 

· Test yourself using the questions which follow, along with any past paper questions you have available. The more practice, the better.

· Success in exams is all down to good preparation; if you have revised thoroughly you will be more confident and therefore more likely to succeed. Don't wreck it all, however, by forgetting the date or time, or forgetting to bring the appropriate equipment… pens, pencils (include a few coloured ones), rubber, ruler, protractor, and calculator will all be needed.
· Finally, if you know that you are the sort of person who is apt to panic in exam situations, learn some basic relaxation techniques (there are plenty of self-help books available!) and make especially sure that you are as well-prepared and confident as possible when you enter the exam room. 
2. Exam dates: 
    Check and write these below: 

GL1&2  Date ………………..       Time ………………

GL3        Date………………..       Time……………….

3. Revision Questions: 

The following questions aim to test your basic knowledge and understanding of each topic. They do not cover every aspect of the syllabus and are not designed to test your ability to apply geological knowledge in the context of AS-type exam questions. You should also make full use of past exam questions given out during the course and past papers which will be given out shortly before Half Term.

GL1. Foundation Geology:

1.I.  Earth Structure.

1.I.1. Matter:

(a) (i) Complete the diagram and table below to show the Earth's internal structure.
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	     Layer
	 Composition
	Physical State

	Mantle
	
	

	Outer Core
	
	

	Inner Core
	
	


   (ii) Explain the difference between seismic p and s waves using the table below:

	
	p-waves
	s-waves

	Wave form:
	
	

	Approx speed:
	
	

	Transmitted through:
	
	


       (ii) Explain the nature of:

· The Mohorovicic discontinuity:

· The Gutenberg discontinuity:

(iii) Give two pieces of evidence for the composition of:

· Mantle rock:        1.

                                   2.

· The Earth's core:  1.

     2.

(b)  Complete the table below describing the Earth's Crust:

	
	      Continental crust
	         Oceanic crust

	Composition 

(average rock type)
	
	

	Average thickness


	
	

	Average age


	
	

	Important features


	
	


1.I.2 Components of the Earth's Crust.

(a) (i) What are minerals?

      (ii) Check your understanding of the terms listed in the syllabus (p11) used to describe the physical properties of minerals. A Dictionary of Geology may help.

Be especially sure that you can define habit, cleavage, fracture, hardness (Moh's scale).

   (iii) Complete the table below to include the other properties of the common rock-forming minerals, quartz, feldspar, mica, augite (pyroxene), hornblende (amphibole), olivine,  calcite, garnet, andalusite.

	Mineral name
	                                               Properties

	
	   Colour
	    Hardness
	    Breakage
	     Other

	
	Green
	
	Conchoidal fracture
	Main mineral in peridotite

	
	White/c'less
	7 (scratches steel    

     and glass)
	
	Hexagonal crystals

	
	White
	
	
	Fizzes with dilute HCl

	
	Black
	
	2 cleavages 

at 120o
	Prismatic crystals

	
	Light brown 

or black
	
	Cleaves into 

thin sheets
	Sub-metallic lustre

	
	Green/ black
	6 (scratches glass)
	2 cleavages 

at 90o
	Occurs in Basic igneous rocks

	
	White/pink 
	6 (scratches glass)
	
	Tabular crystals


   (iv) Gypsum and Halite are the two main evaporite minerals. Explain this term and write down the chemical formula and important properties of each mineral.

   (v) The minerals Barite and Fluorite (together with calcite and quartz) are sometimes referred to as gangue minerals. Explain this term and write down the chemical formula and important properties of each mineral.

   (vi) Complete the table below to include the other properties of the common ore minerals, haemate, galena, chalcopyrite and pyrite (which is not a true ore mineral)
	Mineral name
	Chemical                                              

formula
	                               Properties

	
	
	   Colour
	    Habit
	   Streak
	     Other

	
	
	Metallic grey
	
	
	Very dense

	
	
	Brassy yellow
	Massive
	
	Dense         

	
	
	
	Reniform
	Cherry red
	Very slightly magnetic

	
	
	
	Cubic crystals
	Brown
	None


 (b) (i) What are rocks, and how (briefly) may they be formed? 

     (ii) Describe the rock textures illustrated in each of the diagrams below and state whether the rock is of igneous, sedimentary or metamorphic origin.

	Drawing with scale:
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	Texture:


	
	
	

	Rock type:


	
	
	


1.II.  Energy.

1.II.1.  Origin of rocks.

   (a) On the Pressure-Temperature diagram overleaf, 

   (i) Label the partial melt curve for "wet" crustal rocks.

  (ii) Label the geotherm for a typical orogenic belt, and calculate its geothermal gradient.

 (iii) Mark and label appropriate regions for the formation of Igneous, Metamorphic and    

        Sedimentary rocks.

   (b) "The Earth's heat builds mountains. The Sun's heat wears them away"     

         Briefly explain this statement.
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1.II.2  The Rock Cycle:

  (a) (i) Name the processes (some letters may represent more than one process) shown by the arrows labelled A, B, and C in the diagram below, which illustrates the Rock Cycle. 


	A


	

	B


	

	
C


	


   (ii) Suggest how long it might take a quartz grain to complete a journey through the    

         entire rock cycle.

(b) Igneous rocks:
    (i) Complete the table below linking eruption type, volcanic products & tectonic setting

	Eruption Type
	Composition

 (Acid/Basic)
	 Viscosity (High/Low)
	Temperature
	Main Products
	Plate Location

	Effusive


	
	
	
	
	

	Explosive


	
	
	
	
	


    (ii) Draw diagrams (separate paper) to explain the nature of each of the following:


   (iii) Explain each of the following textural terms used to describe igneous rocks. 

          Use diagrams where appropriate (separate paper). 


    (iv) Complete the classification table below showing the main types of igneous rock:

	Grain Size
	Acid
	Intermediate
	Basic

	Coarse


	
	
	

	Medium


	
	
	

	Fine


	
	
	

	Main minerals


	
	
	


(c)  Sedimentary rocks:

     (i) Outline TWO important processes of:

· Physical Weathering:      1.

                                              2.

· Chemical Weathering:    1.

    2.

     Outline the type of climatic conditions which most favour each process described.

     Name two mineral end-products which result from the weathering of silicate rocks:

1. ………………………………
2. .………………………………….

    (ii)  Define the following terms used to describe the origin of sediments:

· Clastic

· Organic

· Evaporite

Give two examples of each type of sedimentary rock.

(iii) Explain the terms:

· Textural maturity

· Compositional maturity 

      A river is eroding granite in a highland area. Explain, in terms of grain shape, size and composition, how the transported sediment would change during its journey to the sea.

(iv) Name each sedimentary rock type (A to J) in the tables shown below:

Wentworth Classification:                             Compositional Classification:


	        shape

size
	Rounded
	Angular

	Coarse

(Rudaceous)
	A
	D

	Medium

(Arenaceous)
	B
	E

	Fine

(Argillaceous)
	C
	F



A                                         

B
C

    (v) As well as residual minerals, weathering processes produce soluble salts [e.g. NaCl, Ca(HCO3)2] which are transported to the sea, and may then be precipitated as sediments through organic or chemical processes.

Outline the processes that result in the formation of the following rock types:

· Chalk

· Oolitic limestone

· Rock salt

   (vi) Draw annotated diagrams to illustrate each of the following sedimentary structures

· Graded bedding

· Ripple marks

· Mudcracks

   (vii) Using diagrams to illustrate, explain the likely features (including sedimentary   

           structures) of rocks formed in the following sedimentary environments:

· A hot desert

· A coral atoll

· A deltaic swamp forest

Draw a stratigraphic log to illustrate the type of sequence formed on the ocean floor where long, quiet periods of slow deposition far from land are periodically interrupted by turbidity currents, perhaps triggered by earthquakes. Annotate your log to include description of any sedimentary structures that might be found in such a sequence.

  (viii) Name two main diagenetic processes involved in converting sediment into rock:


1. ……………………………..     2. ……………………………..

           Explain the effect of each process on the porosity and permeability of the rock

(d) Metamorphic rocks:
    (i) Outline the reasons for, and effects of:

· Contact Metamorphism

· Regional Metamorphism

    In which types of metamorphic rock might you expect to find the minerals:
· Andalusite 

· Garnet

     (ii) Explain the following textural terms applied to metamorphic rocks:

· Slaty cleavage

· Schistosity 

· Gneissose banding

· Hornfels

   (iii) On the P/T diagram below, which letters (A to F) represent the following 

          metamorphic rocks:   schist, slate, gneiss, spotted rock, hornfels, blueschist?


     0         200        400        600        800       1000      1200    Temperature /oC


0

                                    A                        B


                                  C

          10

                                                 D

          20                      F

Depth




    E
 /km

          30

    (iv) What might be the (igneous or sedimentary) parent rocks of the following:

· Metaquartzite

· Marble

· Slate

1. II.3. Plate Tectonics:

(a) (i) Write a clear definition of what is meant by the terms:

· Lithosphere

· Aesthenosphere

What seismic property is linked with the aesthenosphere?

(ii) Draw fully labelled diagrams (on separate paper) to illustrate the main features associated with each of      

      the following:

· A constructive plate margin (ocean ridge, central rift, igneous activity etc.)  
· A destructive plate margin. (ocean trench, Benioff zone, igneous activity etc.)
    (iii) Explain two mechanisms which may be responsible for plate motion, showing how 

           they are driven by contrasts in temperature and density of rock materials.


1.


2.

 (b) (i) Briefly outline how rocks such as basalt lavas may be magnetised by the Earth's   

          magnetic field at the time of their eruption. The words Curie temperature and       

          remnant magnetism should appear in your answer.

    (ii) Explain how measurements of remnant magnetism lead to the construction of polar    

          wandering paths and how these in turn support the idea of Continental Drift.  

    (iii) Explain how positive and negative magnetic anomalies on the ocean floor provide    

         evidence for sea-floor spreading. Your answer should include mention of polar  

         reversals and how these can be dated. Use the evidence below to help you:
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(c) (i) Outline how the following are linked with Plate tectonic processes:

· Origin of basaltic magmas at constructive plate margins

· Origin of intermediate/acid magmas at destructive plate margins

· "Hot spots"

     (ii) How are plate tectonic processes responsible for the formation of sedimentary  

           basins such as the North Sea Basin? Write brief notes on this.

    (iii) How are processes such as regional metamorphism and mountain building    

           (orogeny) explained in terms of plate tectonic processes? Write brief notes.

1.III. Time and Change:

1.III.1. Fossils.

(a) The Principle of Uniformity is often expressed simply as “The present is the key to  

      the past”. Outline how fossils can be used to infer past environments by reference to 

      their living relatives using the following examples:

· Bivalve Molluscs

· Colonial Corals

(b) The following diagrams show six important fossil invertebrate groups. Name each group and label the morphological features shown. 
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(c) Read the following passage, and then write brief explanations of the terms in italics, 

      using diagrams where appropriate. 

“The preservation of organisms as fossils is not merely a matter of pure chance; it depends both on the nature of the organism and the environment in which it lives. Organisms living in terrestrial environments are generally less likely to be preserved than those living in marine environments due to the abundance of scavengers, 

the rapid effects of bacterial decay. and the poor chance of burial

Life is probably most abundant in high energy marine environments, although preservation is perhaps less likely than in low energy environments where organisms are less likely to be damaged. Where anaerobic sea floor conditions exist, these further reduce the rate of bacterial decay, so that sometimes impressions of soft-bodied organisms may be left before decay is complete. However, few benthonic organisms are to be found living in such environments, so remains tend to be restricted to pelagic organisms whose remains sink from the surface waters.

In general, it is the hard parts of organisms (bone, shell, wood) that are most likely to be preserved. Whilst relatively recent fossils may be found with hard parts almost unchanged, it is more common to find fossils in which the original bone or shell has been petrified. Examples include silicified corals in the Carboniferous limestone, pyritised ammonites in the Jurassic, carbonised plant remains in the Coal Measures, and so on. In other cases, original shell material may have been completely dissolved away, leaving hollow moulds that may be infilled by casts. Many organisms leave behind trace fossils of various descriptions; indeed some organisms (e.g.Zoophycos in the Chalk) are only know from such remains. A surprising amount can be inferred from such fossils about the lifestyle and diet of ancient organisms. 

Remains of sessile organisms such as corals are frequently found as life assemblages, although it is more common in high-energy environments for shells and other remains to be swept away by wave or current action, and later deposited together as death assemblages. These are often neatly sorted according to size but are typically worn or damaged. 

Where wave or current action has eroded pre-exiting rocks then derived fossils may become incorporated into the resulting sediments – a potential source of confusion to the future geologist!

Definitions:

Fossil:

Terrestrial:

Marine:

High energy:

Low energy:

Anaerobic:

Benthonic:

Pelagic:

Petrified:

Moulds:

Casts:

Trace fossils:

Sessile:

Life assemblage:

Death assemblage:

Derived fossils:

1.III.2 Geological Time

(a) (i) Explain, using diagrams if appropriate, the following criteria used to establish 

     the relative ages of rocks.

· Superposition of strata (mention way-up criteria)

· Cross-cutting relationships

· Unconformity

· Included fragments

· Fossil correlation

     (ii) Write down the order of formation of the rocks shown on the section below:






E

        




                   v                      

                                                                             v               

         +        +




   v            A

              +        +

B

 D

         +       G



           v

              +        +
C

        v

         +        +



      v

(b) (i) The absolute ages of rocks (in millions of years, Ma) can often be established by 

          radiometric dating. For this technique to be applied, however, certain criteria 

          must be met.

· What material(s) must be present within the rock?

· How are trace amounts of these materials measured?

· What property of the element(s) measured must be accurately known?

     (ii)  On the axes overleaf, draw a graph to illustrate the radioactive decay curve for 

            an isotope with a half life of 1500Ma.

            Use the graph to determine the age of a rock in which 25% of the parent isotope   

            has been converted into the daughter isotope.(i.e. 75% of parent still remains).


 100 -

% of  parent  

    atoms             75 -

 remaining         

   50 -

   25 -

    0 -



         0             1             2             3             4             5       Time (103 Ma)

     (iii) Explain why radiometric dating techniques cannot normally be applied to 

            sedimentary rocks.

     (iv) One commonly used radiometric dating technique is K/Ar dating. Sometimes     

            this technique may give different (discordant) dates when applied to individual    

            minerals (e.g. feldspar) and whole-rock samples. For example, a basalt lava 

            which had been subjected to low-grade regional metamorphism gave discordant   

            dates of 200Ma and 380 Ma based on mineral and whole-rock samples    

            respectively. Explain why.

 (v) Carbon 14 dating is much used by archaeologists but rarely by geologists. Why?

(c) (i) Sedimentary rocks are dated largely on the basis of Zonal Index fossils (zone 

     fossils) that may have spanned periods of less than a million years. 

     Outline three characteristics which are important in a good Zonal Index fossil.

     1.

     2.

     3.

     (ii) Explain the usefulness of Graptolites and Cephalopods as zone fossils. Mention  

          important identifying features and evolutionary trends, and also note which Periods    

          of geological time are zoned using these fossil groups. Use separate paper.

(d) The table below shows the Geological Column, a time scale based largely on the  

      appearance and extinction of major fossil groups.

      (i) Complete the boxes to show the missing Eras, Periods and important dates.

	Time span 
	Era
	Period (System)
	Major fossil groups



	        2 Ma

     ……..   

      ……..

Phanerozoic

    550 Ma
	 ………………..
	Pleistocene
	Extinction event 2

Extinction event 1



	
	Tertiary
	Neogene
	

	
	
	Palaeogene
	

	
	 ………………..


	 ……………………
	

	
	
	 ……………………
	

	
	
	 …………………...
	

	
	 …………………
	 …………………...
	

	
	
	 …………………...
	

	
	
	 ……………………
	

	
	
	 ……………………
	

	
	
	 ……………………
	

	
	
	 ……………………
	

	Pre-Cambrian
	Proterozoic


	
	Oxygen in atmosphere

Muticellular organisms

	
	Archaean


	
	Unicellular bacteria 

and algae

	
	Hadean


	
	Crust and oceans form


     (ii) Explain the nature of the two extinction events marked on the geological column.


Event 1:


Event 2:

    (iii) What important event in the evolution of life marked the start of Cambrian times? 

           Suggest possible explanations for this event.

    (iv) Show, in the right hand column of the table, the time-spans in which each of the 

           following fossil groups were common: Trilobites, Graptolites, Goniatites, 

           Ammonites, Dinosaurs, Mammals, Hominids.
1.III.3 Geological Structures and Maps:
(a) (i) On the diagram below indicate the direction of strike and dip of the strata. In a field 

          notebook, how would you ensure that direction bearings and dip angles (both in   

          degrees) could not be confused? 
           Dip surface


     (ii) The diagrams A and B below show two types of fault and a fold structure:
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      For diagram A: 
- Show the displacement of the fault using half-arrows. 




- Write down the type of fault illustrated.




- Clearly show how to measure the throw of the fault.




- Label a fault scarp.




- On which side of a dip-slip fault do younger rocks outcrop? 

      For diagram B:
- Show the displacement of the fault using half-arrows.




- Write down the type of fault illustrated.




- What type of fold is illustrated? Include mention of its tightness 



   and symmetry.



- Using an appropriate symbol, draw the fold axial trace on the 

                                       upper surface of the block (both sides of the fault).

     (iii) On separate paper explain, with the aid of diagrams, the sequence of geological 

            events which must occur in order to produce and angular unconformity. Suggest        

            what sort of time-span might be involved in such processes.

    (b) Carefully examine the geological map below, and then answer the following:

· Label an unconformity, a fault, and at least one igneous intrusion.

· Using appropriate symbols, mark in a fold axis. Describe the fold.

· Determine, and mark on the map, the downthrow side of the fault.

· Briefly explain the nature of the alluvium deposits.

· Rewrite the key in its correct geological seuence.

· Examine the granite body closely: 


-What does the shape of the metamorphic aureole (m) suggest about the 

              below-ground extent of the granite?


- Suggest the likely metamorphic effects of the granite on the shale.

- Explain the likely origin of the mineral veins in this area.

· Draw a cross section A-B on the profile provided.
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GL2. Investigative Geology:

This section of the syllabus contains no extra content, but aims to test your practical skills in describing, sketching, interpreting and identifying rocks, minerals and fossils from specimens and from photographs. These will be examined in the context of a geological map and/or section.


You need to be fully aware of the standard geological field and laboratory skills, such as:

· identifying minerals from appropriate physical properties (some information will be provided in the exam), 

· describing (in appropriate terms) the textures of igneous, sedimentary and metamorphic rocks, 

· identifying fossils and their morphological features. 


Remember, if sketching from a photo, to include as much information as possible, as you would in a good field sketch (location and orientation [if known], scale and labels on all relevant geological features. 


You could also be asked to interpret a simple stratigraphic log or perhaps a grain size histogram…. You might also be asked how you might plan a simple investigation into, say, grain size or porosity, and so on.

We shall set up a series of practical revision exercises in the Geology Room on one day during the half-term holiday prior to your exams. You should try and attend this if at all possible.

GL3: Geology and the Human Environment. 
3.1. Nature of Geological Hazards:


(a) (i) List four distinct hazards which result from volcanic eruptions. In each case, 

     mention a famous eruption where the hazard was particularly severe.


1.


2.


3.


4.

     (ii) Explain briefly how the composition, viscosity and volatile (gas) content of 

           magmas is related to the nature of volcanic hazards caused by eruptions.

(b) (i) Explain the terms Magnitude and Intensity as applied to Earthquakes. Explain   

          also the scale of measurement used for each.

· Intensity:

· Magnitude:

     (ii) List two primary and two secondary hazards associated with earthquakes.

· Primary Hazards:


1.


2.

· Secondary Hazards:

1.

2.

(c) (i) With the aid of labelled diagrams, explain the following terms. 

          Give an example of each:

· Rock fall:

· Landslide:

· Rock avalanche

     (ii) The diagram below shows (simplified) a north-south section through a landslip in 

           the Isle of Wight. Explain the geological factors which have led to slope    

           instability, and explain also why storms and heavy rainfall commonly act as    

           triggers for fresh movement.
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3.2. Prediction & Control of Hazards:
(a) (i) Write down three methods by which volcanoes are monitored to record possible 

          precursors of future eruptions.


1.


2.


3.

     (ii) Write down five types of precursor event that have been recorded prior to 

           earthquakes. Are any of these precursors reliable in predicting earthquakes?


1.


2.


3.


4.


5.

    (iii) Suggest ways in which potential slope failures could be predicted.

(b) The Risk posed by a geological hazard is a measure of its likely effect on the human 

      population. Explain what is meant by the equation: Risk = Hazard x Vulnerability.
(c) (i) Write a brief explanation of how the following hazards have successfully been    

          mitigated (reduced) – at least in certain cases - through engineering measures.

· Lava flows:

· Lahars:

· Landslides:

· Building collapse in earthquakes:

(d) Suggest any human benefits associated with volcanic hazards.

3.3. Geohazards related to Human activity:
(a) (i) Write down three hazards commonly associated with waste disposal tips.


1.


2.


3.

     (ii) What measures are now taken to reduce two of the risks outlined above?


1.


2.

(b) (i) On the diagram below, label a water table, a spring, an unconfined aquifer and a 

          confined aquifer. Show also the direction of groundwater flow in the chalk.
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     (ii) What problems might arise with water supply from a well at A in dry weather?

    (iii) Explain why a borehole at B might be artesian. 

    (iv) How might water supply from a borehole at C be affected by:

· Over-extraction:

· Excessive use of agricultural chemicals on the clay soils:

(c) (i) Outline two underground hazards and two surface hazards commonly associated 

          with underground mining operations:

· Underground:


1.


2.

· Surface:

1.


2.

     (ii) What safety factors must be carefully considered in any opencast mining or 

           quarrying operations? Consider especially factors such as stability of rock faces.

3.4. Civil Engineering projects:
(a) Examine the section below illustrating a planned road cutting:
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(i) Explain the stability problems that might be associated with:

· the soil:

· the clay:

· the limestone:

    (ii) Show, on the outline below, how the cutting could be modified to improve slope 

          stability. It is likely that an engineer would use a combination of several methods, 

          which might include grading, terracing, rock bolting, building retaining walls,      

          using geofabrics and so on. Think about what would be most cost-effective.
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    (iii) Research the problems associated with coastal defence between Brighton and  

           Seaford – a good website is www.bton.ac.uk/environment/ROCC /coast.htm (!!)

           Sea defences, even if they work, are often expensive to maintain and may simply 

           "shift the problem" further down the coast. Explain.

(b) The diagram below is a section through the Severn railway tunnel linking England 

      and Wales. Discuss the likely problems which would have been encountered in 

      digging this tunnel. (separate paper)
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(c) With the aid of a diagram, outline how a simple seismic refraction survey might be 

      used as part of a site investigation prior to the erection of a large building. 

      List three other site investigation techniques which might be used to help with       

      foundation design.

                      Sedimentary
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