Knockan Crag Education Pack - Teacher’s Notes

Topic: Ideas for additional activities

The following activities are suggested for those unable to enjoy a field trip to Knockan Crag, as well as for those wanting to reinforce what their pupils learned during their visit.  The activities make use of two sources of information:

1. The booklet Northwest Highlands – a landscape fashioned by geology.  A copy of this booklet is downloadable in the file NW Highlands.zip.  Some of the information contained in it has also been extracted and simplified below.

2. The BBC Education website Essential Guide to Rocks.  This excellent source of information does not focus specifically on the NW Highlands but does contain a lot of well presented information about the geological history of the whole of Britain.  It can be found at:

www.bbc.co.uk/education/rocks
Activity One  The Whole Story

One of the important ideas developed in this education pack is that all rocks contain evidence about their origin and that this evidence can be interpreted to provide an insight into the geological past.   A huge amount of scientific effort has gone into interpreting the evidence contained in the rocks of the NW Highlands and one of the best ways of presenting this is as a ‘timeline’ of geologically significant events.

Your pupils could construct their own timeline using data from the two sources above, plus any others that their researches uncover.  There are obvious opportunities for developing measurement and scale-drawing skills as well as artistic and creative presentational skills.  Planning and designing a timeline is in itself a valuable activity.  Decisions have to be made about the following:

· the overall format to be used

· whether to present the information vertically or horizontally

· whether to have the same scale throughout or to compress the early part

· what information to select for display

· how best to display the different pieces of information

Page 2 of the booklet Northwest Highlands – a landscape fashioned by geology sets out a fairly detailed timeline for the NW Highlands.  The table on the following page is a condensed version of the information presented there:

The Northwest Highlands Through Time

	When
	What happened

	10,000 years ago up to present time
	· the land recovers from the Ice Age

· peat develops during wet periods

· trees, animals and people inhabit the area

	2 million years up to 10,000 years ago
	· the Ice Age affects the whole planet

· periods of glacial conditions alternate with short warmer periods

	65 to 2 million years ago
	· volcanoes erupt off the west coast as the North Atlantic Ocean continues to widen

· most of chalk limestone removed by erosion as sea level falls

· climate cools

	140 to 65 million years ago
	· climate warm and humid

· sea level much higher than today

· thick layers of chalk limestone laid down on seabed over much of what is now Scotland

	200 to 140 million years ago
	· climate warm and humid

· opening of North Atlantic Ocean begins

· sea levels much higher than today

	400 to 200 million years ago
	· no rocks of this age in NW Highlands

· evidence elsewhere in Scotland of inland deserts with tropical swamps on the coast and reefs offshore

· widespread volcanic activity in rest of Scotland

	500 to 400 million years ago
	· Durness Limestone deposition ends about 490 million years ago as land is pushed up and sea retreats

· major mountain chain created where Highlands are now

· rapid erosion of uplifted land

· Moine Thrust formed as rocks from the east (Moine Schists) were pushed westwards, sliding over the top of NW Highlands rocks

	550 to 500 million years ago
	· beach sands laid down on coastal fringes of large continent (to create Basal Quartzite, Pipe Rock and Salterella Grit formations)

· mudstones (Fucoid Beds), and limestones (Durness Limestone) laid down when sea level rose and water was deeper

· worms burrowing in beach sands leave first evidence of life in this area

	3500 to 550 million years ago
	· Lewisian Gneisses represent ancient rocks formed up to 3000 million years ago

· much later, around 800 to 1000 million years ago, the rocks that are now the Moine Schists were laid down away to the east as layer upon layer of sand and silt; they were then pushed down into the Earth’s crust and changed into their present form

· at about the same time, Torridonian Sandstones were laid down to the west as river sands and gravels in a desert environment; unlike the Moine Schists, they escaped being altered


Activity Two  Creating A Knockan Crag Wall Display

Creating a wall display is probably one of the most effective ways of pulling together the various threads of the Knockan Crag story.  A collage of various maps, diagrams and illustrations could be created that would summarise the pupils' understanding of what they have been studying.  Alternatives might include individual pupil reports or folios, or group presentations.  For those pupils well acquainted with IT facilities, another alternative would be to put together a Powerpoint or similar presentation on what they have learned.

A number of graphical items are included as image files downloadable from the web site.   These could be made available for pupils to copy or modify and incorporate into displays or presentations.  The files include simple geological maps and vertical sections as well as photographs of appropriate rocks and fossils.  Other suitable sources of information for creating a display or presentation include standard classroom reference books (many in the Dorling Kindersley range are relevant) and the internet.  One web-site described below (BBC Education's Essential Guide to Rocks) has a wealth of relevant materials both for reference and for copying.

Activity Three   Using The BBC's ‘Essential Guide To Rocks’ Web-site

This is a first-class site for learning about and revising many aspects of rocks and their origins.  All of the pages, and even the animations, can be saved as 'web archive' files.  This means that they only need to be downloaded once.  They can be viewed off-line thereafter.  They could even be saved on floppies or CDRs and used at several workstations simultaneously.  The Essential Guide To Rocks web-site is located at:

www.bbc.co.uk/education/rocks
Depending on the reading levels of your pupils, you may find the Rock Primer page useful as a general introduction to rocks.  This page provides very brief descriptions of the most common rock types arranged in the three rock 'families' - igneous, sedimentary and metamorphic.  You will find a link to it on the opening page of the above site within the Walk With Rocks area.

Much more stimulating and informative is the Interactive Timeline Animation.  This is found by opening the Britain's Rocky Past link on the opening page as above.  There are two ways of getting into this animation, one of which locks you into viewing a sequence of images about the formation of planet Earth before giving you access to the timeline.  This one is accessed by the link that simply says Go to animation.  The other link labelled Go to interactive timeline by-passes the Earth formation and animated plate movement sequence.

There is merit in using both animations at some stage, although the one that starts with the Earth formation sequence includes words like 'amorphous' and 'planetismal', which may need some explaining!  This one also races uncontrollably through the plate movement sequence before grinding slowly through several ice ages.  The second link, on the other hand, allows pupils to interact straight-away with the timeline.

The interactive timeline allows pupils to call up information for each of the main periods into which the geological timescale has been divided.  An image of one of the screens of information is provided below with one or two appended notes to explain how it can be used:

1. [image: image1.wmf]Note the 'bent' timeline!  Note also that, although the timeline stretches from 4500 million years ago to the present, the span of time is not represented uniformly.  Since relatively little is known about the Precambrian era (the time from 4500 to 575 million years ago), the scale for this section of the timeline has been compressed.

The names given to different periods are widely used by professional geologists and some pupils may wish to memorise the sequence from Cambrian to Quaternary - a good opportunity for a clever mnemonic!  Every pupil will know the term 'Jurassic' already, but may not appreciate its full meaning as representing a particular period of geological time.

Information about each period is accessed by pointing and clicking on the coloured areas of the timeline.

2. A yellow arrow-head indicates the active period whose information is currently displayed.

3. A brief summary of the main features of each period is displayed here.  Scrolling is needed to reveal all the information about some periods.

4. The menu here provides access to maps and sketches of typical fossils.  There are two types of map.  One represents the calculated positions of the continents at the selected time.  The other shows the major outcrops in the UK of rocks of this age.  The distracting red dots on the UK maps indicate localities that featured in the Essential Guide to Rocks series of programmes.  Note that summaries of each programme item can be accessed from the main web-page via the Archive link.

5.
This is where the maps and fossil sketches are displayed.  There are also some useful diagrams associated with certain periods.  These show the local disposition of oceans and continents in a  more detailed way.
Suggested Activities Using The Interactive Timeline

There is a wealth of information incorporated within this interactive timeline.  A number of different activities could be tried depending on the age and research skills of your pupils:

1. If you feel that there is merit in your pupils becoming familiar with the names of the geological time periods, you may wish to create a word search or other activity to focus their attention on these or other technical words displayed on the Interactive Timeline.  You can download a free program for creating word searches from the following web-site:

http://www.worksheetfactory.com/
2. Pupils could explore the Rock Maps that can be displayed for each geological period shown in the Interactive Timeline to discover the age of the rocks of their local area.  This activity could, of course, be extended to an exploration of the ages of rocks near other selected localities in the UK.

3. There is also information about typical fossil organisms associated with each geological period.  Although the examples tend to be from England and Wales, they could be a starting point for researching about fossils. The following web-site has some outstanding photographs of trilobite fossils.  Trilobites are perhaps the most interesting of the fossil organisms associated with the period when the later Knockan Crag rocks were deposited.  Be patient while down-loading – the graphics files are quite large.

http://www.geocities.com/trilobitologist/trilobites.html
4. The World Maps displayed for each geological period could be used to answer questions such as:

During which geological period did the Atlantic Ocean first begin to form?

During the Cambrian period, the parts of the Earth's crust that would later become England & Wales and Scotland were widely separated. They are shown as small bright red areas on the World Map.  During which period did they join together?

Note that graphical images and text can be copied for pasting into presentational materials from web-pages or any other screen displays using programs like the excellent (and free!) ScreenPrint Gold which can be downloaded from: 

http://www.softwarelabs.com/
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