Knockan Crag Education Pack - Teacher’s Notes

Topic: Visiting Knockan Crag

Access Details
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Knockan Crag lies on the east side of the A835 about twelve miles north of Ullapool.  Turn off the main road and drive up to the car park, which is suitable for cars and coaches.  Toilet facilities are available at the car park.  There is also a picnic area nearby.

There is a choice of trails to follow and an interpretation centre called the Rock Room to explore.  To get the full benefit of their visit, pupils should be taken round the route marked as the 'Strenuous Trail' on the above map.  This trail involves some locally steep gradients but gives good access to the rock formations and provides some rewarding views of the local landscape.
The main interpretation centre (Rock Room) is reached by following a short trail from the car park.  This trail is suitable for wheelchair access.  The Rock Room has several interactive displays.  These explain why Knockan Crag has played such an important role in helping geologists to understand some of the major processes that have shaped the Earth's crust as we know it today.  Other displays explain the spectacular landscape features that can be viewed to the west.

The centre is not normally manned.  However, school parties are encouraged to seek the assistance of a Ranger.  Try phoning the SNH office at 17 Pulteney Street in Ullapool at an early stage in planning your visit to see if the services of a Ranger will be available.  The phone number is 01854 613418.

After visiting the Rock Room and learning why the local rock outcrops generated so much debate among geologists in the latter half of the 19th century, set off along the crag-top trail to view the evidence for yourselves.  This trail is a circular loop starting at the centre and finishing back at the car park.  It involves quite a lot of single-file walking, some of it over steep rocky terrain.  It is vital for their own safety that your pupils should be well supervised.  Having a Ranger to accompany the party has much to recommend it!

There are several points of interest along the route, each with information explaining the significance of what can be observed.  There are also sculptures and other imaginative installations for stimulating discussion and questions.

List of Practical Details

1. Allow at least one and a half hours for your visit.  Two hours would be more appropriate, especially if you include time for a snack and toilet visits.  Be sure to take any litter away with you.

2. There is no shop or café on the site.

3. The trail is well made and well surfaced.  Since it crosses exposed terrain, however, sensible footwear and outdoor clothing are advised.  The penalty paid for the outstanding panoramic views is of course that users of the trail may well be exposed to wind and rain driving in from the west.

4. The crag-top trail itself could take anything from 30 minutes to an hour depending on the number of stops and the time spent at each point of interest.  Allow 45 minutes for a comfortable round trip.

5. You may well wish to revisit the interpretation centre after completing the crag-top trail to help clarify your pupils' understanding of what they have seen.

6. Remember to take a camera!  There will be lots of 'photo-opportunities'.  Binoculars would also be well worth carrying.

List of Key Concepts Illustrated At Knockan Crag

The following are the key ideas that should be brought out during a trip to Knockan Crag.  Although nearly all of them are covered by the displays in the Rock Room, it is only while following the trail (ideally with a Ranger) that the full meaning of most of them becomes obvious.

1. The rocks at Knockan Crag contain information that can be used to work out how they were formed and what has happened to them since.

2. The succession of rock formations that outcrop at Knockan Crag is unusual because older metamorphic rocks can be seen resting on top of younger sedimentary rocks.  (The file Rock Formation Thicknesses.jpg in Visiting Knockan Crag.zip shows an idealised vertical slice through these formations)
3. The older rocks were pushed over the top of the younger rocks when the Earth's crust in this part of the world was violently compressed about 400 million years ago.

4. This violent compression occurred when two 'drifting' continents collided with each other creating many of the fractured, folded and altered rocks that are found throughout northern Scotland and elsewhere today. (The file Colliding Continents.jpg in Visiting Knockan Crag.zip illustrates how this could have happened.)
5. The Moine Schists that are now seen at the top of Knockan Crag were originally formed at least 50 kilometres to the east.  They are separated from the younger rocks below by what is known as the Moine Thrust.  (The file Knockan Vertical Cross-section.jpg in Visiting Knockan Crag.zip illustrates the relationship between the Moine Schists and the younger rock formations below)
6. The Moine Thrust is an excellent example of a very low angle fracture or thrust fault.  There are many other major faults and thrusts cutting across the rocks of northern Scotland. (The file NW Highlands Geological Map.jpg in Visiting Knockan Crag.zip shows the regional context of the rocks at Knockan Crag)
7. As elsewhere, the present-day landscape at Knockan Crag is the product of millions of years of erosion acting with varying degrees of success on local rock formations.   High summits and ridges occur where hard resistant formations have slowed the relentless downward erosion that has elsewhere created valleys and low-lying areas.  (The first few diagrams in the sequence provided for the Sedimentary Rock formation topic illustrate the erosion and removal of rock debris from mountain outcrops)
8. Active agents of erosion today include wind, rain, frost, rivers, the sea and people.  Of these, rivers in flood and ocean storms are undoubtedly the most powerful.

9. The combined effect of all of these agents of erosion, however, is relatively small when compared with the dramatic re-shaping of our mountains and valleys during the last Ice Age, which ended only 10,000 years ago.

10. The characteristically steep-sided valleys and mountains of the NW Highlands were created by the ice’s grinding action as it made its way westwards.  The deposits of gravel and rock debris that blanket much of the low ground today are just the remnants of the eroded materials left behind when the ice finally melted.

Knockan Crag Worksheet

A worksheet for use during visits to Knockan Crag is provided in Visiting Knockan Crag – worksheet.doc.  It is designed to focus attention on the key ideas and to provide a structured format for recording important information about the local rock formations.  Much of the information can be gleaned from the Rock Room displays.  It is assumed, however, that the Ranger or party leader will supply required information during the visit.  The following table provides nearly all of the background information needed.

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


Extend Your Visit By Taking In Some Satellite Sites

Knockan Crag is the most accessible single location for interpreting the amazing story told by the rocks of the north-west Highlands.  However, it is certainly not the only location where the details of the story can be unravelled.

Once the relationships between the main rock formations have been worked out during your visit to Knockan Crag, there are several large-scale features of the local landscape that will begin to make sense.  A number of special satellite sites have been identified where it is possible to park and study some of these outstanding 'mega-features' of the local geology.  Each site has a display board that helps you to pick out these features and understand the relationships between the various components of the panorama in front of you.  The details that follow below are summarised in the Rock Route leaflet.

Try to visit some of these sites if your route and time permit.  Their locations are indicated on the map below.  The table that follows the map indicates what is to be seen at each site.  All of the locations, except the one in Ullapool, are in lay-bys immediately adjacent to main roads.  The Ullapool site is on the sea front and parking may have to be a few minutes away during the height of the visitor season.
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The table below summarises what can be seen at each satellite site:

	Satellite Site
	Location
	What can be seen in the adjacent landscape

	Ullapool sea front
	Facing over Loch Broom near pier.
	The line of a 'thrust plane' on the other side of the bay where one set of rocks has been pushed over the top of another set.

Also evidence of glaciation and sea level changes.

	Strathcanaird – lay-by
	NC157 035
	An example of a landscape shaped by the action of moving ice sheets.

	Stac Pollaidh car park
	NC108 095
	Frost shattered rock.

Erosion caused by walking boots.

	Elphin - lay-by
	NC 212 106
	Fertility created by underlying limestones.

Two contrasting types of ancient sandstones visible on Suilven and Cul Mor.

	Inchnadamph Bone Caves - one mile from car park
	NC 253 179
	Evidence of post-Ice Age animals and their hunters provided by bones in caves about a mile from car park.

	Stronchrubie – lay-by
	NC 202 247
	Examples of glacial erosion and ongoing river erosion.

Also glacial moraine deposits.

	Inchnadamph Hotel – car park
	NC 252 216
	This display pays tribute to the geologists who first worked out the amazing story of the local rocks and made this spot a mecca for succeeding generations of Earth scientists.

	Loch Assynt side – lay-by
	NC 201 261
	A rare example of erosion revealing an ancient landscape last seen 1000 million years ago before Torridonian Sandstones buried a range of low hills made of ancient Lewisian Gneiss.

	Unapool – lay-by
	NC 235 321
	Two lines are visible in the rock outcrops on the other side of Loch Glencoul.  These represent two major 'thrust planes' which have completely rearranged the original sequence of the rock strata.

	Kylestrome – car park
	NC 212 350
	This site provides a view over Assynt and introduces travellers to the geological significance of the spectacular mountain landscape in front of them.

	Laxford – lay-by
	NC 232 488
	Ancient Lewisian Gneiss is spectacularly exposed in a road-side cutting.  Three different ages of rock can be distinguished here.  Pale grey gneisses represent the original rock into which once molten sheets of dark basaltic magma were later forced.  The streaks of pink granite must be the youngest of the three rock types since they can be seen cutting through both of the older types.

	Rhiconich – lay-by
	NC 245 513
	Examples of large glacial ‘erratics’ – boulders carried from their source by ice and dropped when it later melted.
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