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River Features and Processes in Upper Teesdale

F ie ldwork Out l ine  -  Teacher  Resource Sheet
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HAZARDS IDENTIFICATION SHEET
The following notes will help teachers conduct their own risk assessments. This is not a risk assessment and teachers 
should follow guidelines from the Department of Children, Schools and Families.
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INTRODUCING THE 
FIELDWORK
Puropse and aims of the visit:

The main purpose of the fieldwork is to look at the 
features and processes that operate in the upper 
course of a river.

The aims of the fieldwork are:

Bow Lee Beck

Gibson’s Cave and High Force

the river.

processes at work in the river.

Background information

river.  Introduce river features and processes using 
Student Information Sheet 1.

Having introduced the aims of the fieldwork, set up 

Introducing fieldwork methods

Introduce the fieldwork methods needed to test the 

introduce the methods.

sites.

UNDERTAKING THE 
FIELDWORK
1. Bowlees Nature Reserve – river 
measurements

River measurements are to be carried out on 3 sites.  

is on Bow Lee Beck but above the point where the 

At each site the following measurements are carried 
out:

waterfalls.

All measurements can be recorded on Student 
Resource Sheet 1.

2. Bowlees Nature Reserve – Gibson’s Cave 
and Summerhill Force

At Gibson’s Cave a closer look at waterfall formation 
can be made.  In this case the more resistant capping 
rock of the waterfall is limestone and the softer 

A field sketch of the waterfall can be made and the 

waterfall to Student Information Sheet 1.

3. High Force

A visit to England’s highest waterfall will reinforce the 

boards work out the more resistant and less resistant 
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Fieldwork equipment

The following equipment will be required:
Clipboards

Stopwatch
Flow meter
Gun clinometer
Laminated board and spring balance
Pot for suspended sediment 

FOLLOWING UP THE 
FIELDWORK
Presenting and describing your results

1. Processing the data

collected in the field.  Each group should use their 
own data.  This will allow the students to see the 

2. Cross sectional areas

the river channel.  The shape can be related to the 
amount of water in touch with the bed and banks 
of the river and so the amount of friction produced.  
The channel shape with the least amount of water in 
contact with the bed and banks will be more efficient.  
Relate these cross sectional areas to the results 

3. Field sketches

description information to them.

4. Describing your results

5. Analysing your results

6. Summarising your results

From the results summarise the following:

Additional work

the results.

and negative correlations between the variables 
measured in the field.

Alleviation Scheme to look at the factors that 
affect flooding on a North Pennines river and 
a flood alleviation scheme that has been put in 
place.
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Ordnance Survey Map Symbols

Town hallTH

National

County (England)

National Park boundary

Civil Parish (CP)

Clubhouse

ROADS AND PATHS
SELECTED TOURIST AND
LEISURE INFORMATION

RAILWAYS

PUBLIC RIGHTS OF WAY

Parking

Information centre

Motorway
M1 or A6 (M)

Dual carriagewayA35

Narrow road with passing places

Road under construction

Main road
A30

Road generally more than 4m wide

Other road, drive or track, fenced and unfenced

Path

Multiple track

Single track

Footpath

BOUNDARIES

Bridleway

Road generally less than 4m wide

Secondary roadB3074

Public convenience

Public house

Telephone

Golf course or links

Campsite / caravan site

Country park

Walks

Picnic site

Viewpoint

GENERAL FEATURES

Place of worship

Building

Bus or coach station

Triangulation pillar

Boundary post / stone

Windmill

Police station

Footbridge

Post Office

Monument

School

BP/BS

CH

FB

Mon

PO

Pol Sta

Sch
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RIVER FEATURES
Rivers usually start on high land and flow to the sea.  The start of a river is called the source and where 
it enters the sea is called the mouth.

The main features of the upper course are features produced by erosion and include ‘V’ shaped valleys, 
interlocking spurs, waterfalls and rapids:

‘V’ shaped valleys – the energy of a river in its upper course is used to cut downwards, developing 
steep-sided, narrow valleys shaped like the letter ‘V’.

Interlocking spurs – the river is forced to wind its way around protruding hills and outcrops of rock.  
The protruding outcrops are called interlocking spurs and restrict the view up and down the valley.

Waterfalls – most waterfalls are formed when the river meets a band of softer, less resistant rock after 
flowing over a relatively hard resistant rock.  The softer rock is worn away more quickly and the harder 
rock is undercut.  The undercut rock will be unsupported and will eventually collapse.  The rocks that have 
collapsed, will be swirled around by the river at the foot of the waterfall and create a plunge pool.  This 
process will be repeated and the waterfall will move upstream leaving a steep-sided gorge in front of it.

Rapids – these occur where the layers of hard and soft rock are narrow and so there is no break in slope 
like when a waterfall is formed.  The wearing away of the less resistant rock makes the gradient steeper 
producing rapids or areas of fast flowing water.  There are often sequences of fast and slow flowing water 
called pools and riffles.

River Features and Processes in Upper Teesdale

Student  Informat ion Sheet  1

1 2

3 4
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The main features of the lower course are depositional and include, flood plains, levees and deltas. 
Meanders and ox-bow lakes are the result of both erosion and deposition.  These features will not be 
seen, as our study will be concentrated on the upper course.

RIVER PROCESSES
The river has three types of processes: erosion, transportation and deposition.

Erosion – The material carried by a river erodes the bed and banks.  A river erodes by 4 different 
processes:

Attrition – boulders and material moved by the river along its bed, collide and break up into   
smaller pieces.  This is the main process of erosion in the river’s upper course.
Corrasion or Abrasion – material carried by the river in suspension (carried in the water) wears 
away the banks of the river.  This is the main process of erosion in the lower course, as the material 
carried by the river is small enough to be transported in suspension.
Corrosion – this where slightly acidic river water dissolves the bedrock when it is an alkali rock like 
limestone.  This can occur at any point during the river’s course.
Hydraulic action – this where the force of the water in the river dislodges particles from the   
river’s bed and banks.

Transportation – The river can transport material by 4 main processes: traction and saltation along its 
bed, suspension and solution within the river itself.

Traction – this is the rolling of stones along the bed of the river and requires the most energy.
Saltation – sand-sized particles bounce along the riverbed.
Suspension – silt and clay-sized particles are carried within the water itself
Solution – this is where minerals are dissolved in the water and are carried along.  This method of 
transport requires the least energy.

Deposition – this occurs when the river does not have enough energy to carry its load and the material 
is dropped onto the bed or banks of the river.  The heaviest material is dropped or deposited first and 
may occur when the amount of water (or discharge) in the river is reduced or the velocity of the water 
decreases such as on the inside of a meander bend.

The river’s energy
Energy levels in a river vary over time and over the course of a river.  When energy levels are high the 
river can transport material and erode the bed and banks.  If energy levels fall the river may not be able 
to transport, as much material and it will be deposited.
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RIVER RECORDING SHEET

River Features and Processes in Upper Teesdale

Student  Resource Sheet  1
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RIVER ANALYSIS SHEET

River Features and Processes in Upper Teesdale

Student  Resource Sheet  2



108



Limestone Landscapes on Bowes Moor
and Sustainable Development

F ie ldwork Out l ine  -  Teacher  Resource Sheet
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HAZARDS IDENTIFICATION SHEET
The following notes will help teachers conduct their own risk assessments. This is not a risk assessment and teachers 
should follow guidelines from the Department of Children, Schools and Families.
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INTRODUCING THE 
FIELDWORK
Purpose and aims of the visit
The main purpose of the fieldwork is to look at the 
processes and features of limestone landscapes and in 
the case of East Mellwaters Farm to look at the how 
the farm is contributing to sustainable development.

The aims of the fieldwork are:

Farm

Mellwaters Farm that is contributing to 

sustainable development, or

pavement at Slapestone Bridge, North Stainmore.

Background information
An introduction to the features of limestone 

Information Sheet 1.  The sustainable development or 

field.

Introducing fieldwork methods
1. Limestone scenery at East Mellwaters Farm

on a walk around the farm and the surrounding 
area.  Information for each site is provided in the 
‘Undertaking fieldwork’ section and information can 

Sheet 1.

2. Sustainable development at East Mellwaters 
Farm – A base map of the farm is provided in 

where improvements have been made to the farm 
that benefit the environment and wildlife, provide 
for recreation, leisure or educational activities or 
provide an economic future for the farm. Using the 

the map the improvements that have been made at 
each location.  This work can be conducted in small 
groups or as a class.  Introduce the work from the 

circuit from the farm to Caldwell Bridge to the river 
cliff and back again, to look at the area around the 
farm buildings and then the rest of the features 
can be seen on the walk back to God’s Bridge to 
meet the coach or minibus. Additional information 
about Mellwaters Barn is available from the farm’s 
website and could be looked at in advance (www.
mellwatersbarn.co.uk).  A conservation walks 

searching on conservation walks (www.defra.gov.uk).

3. An enquiry into the limestone pavement 
at Slapestone Bridge, North Stainmore – The 

UNDERTAKING THE 
FIELDWORK
1. Limestone scenery at East Mellwaters Farm

The table below provides information about each stop 
on the walk and students can record the information 

2. Sustainable development at East Mellwaters 
Farm

This fieldwork records the improvements made 
at East Mellwaters Farm and can be completed as 
a class or in small groups.  Introduce sustainable 

to look for in advance. Information from the farm’s 
website about Mellwaters Barn can be provided or 
made reference to as can the conservation walks 
from Defra’s website.

3. An enquiry into the limestone pavement at 
Slapestone Bridge, North Stainmore

Access to the limestone pavement is gained through 
a gate on the right hand side of the track that runs 

Information Sheet 1 to look at the main features 
of a limestone pavement.  Use Student Information 
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FOLLOWING UP THE 
FIELDWORK
1. Limestone scenery at East Mellwaters 
Farm

2. Sustainable development at East Mellwaters 
Farm

3. An enquiry into the limestone pavement at 
Slapestone Bridge, North Stainmore

Presenting and describing your results
1. On graph paper or using the computer draw 
a graph with the distance along the limestone 

present the data on vegetation cover.

graph.

to show the percentage vegetation cover.

Analysing your results

Summarising your results

pavement?  Does the amount of vegetation cover 

should this be the case?

Additional work

European Geopark to look at the features of another 
limestone area.

limestone, shale and sandstone and to take a closer 
look at the fossils found in the limestone.
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Ordnance Survey Map Symbols

Town hallTH

National

County (England)

National Park boundary

Civil Parish (CP)

Clubhouse

ROADS AND PATHS
SELECTED TOURIST AND
LEISURE INFORMATION

RAILWAYS

PUBLIC RIGHTS OF WAY

Parking

Information centre

Motorway
M1 or A6 (M)

Dual carriagewayA35

Narrow road with passing places

Road under construction

Main road
A30

Road generally more than 4m wide

Other road, drive or track, fenced and unfenced

Path

Multiple track

Single track

Footpath

BOUNDARIES

Bridleway

Road generally less than 4m wide

Secondary roadB3074

Public convenience

Public house

Telephone

Golf course or links

Campsite / caravan site

Country park

Walks

Picnic site

Viewpoint

GENERAL FEATURES

Place of worship

Building

Bus or coach station

Triangulation pillar

Boundary post / stone

Windmill

Police station

Footbridge

Post Office

Monument

School

BP/BS

CH

FB

Mon

PO

Pol Sta

Sch
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LIMESTONE PROCESSES AND FEATURES
One of the main rock types in the North Pennines is Carboniferous limestone.  This limestone was formed 
during the Carboniferous Period (350 – 290 million years ago), when the landmass that is now Britain 
was close to the equator.  The limestone contains many fossils, including corals, crinoids and brachiopods 
(look for these fossils in the ‘Rock Box’), which indicate that the limestone was formed in a warm, clear, 
shallow tropical sea.  Limestone consists of at least 80% calcium carbonate and is made up of the shells 
of sea creatures and calcium carbonate, which was in solution in the seawater.  This rock type develops it 
own particular type of scenery and landforms, known as KARST, as a result of 2 main characteristics.  The 
characteristics of limestone that produce karst scenery are:

1. Limestone is a well-bedded and jointed rock.  Limestone is formed in thick beds separated by almost 
horizontal BEDDING PLANES.  The rock also has 
vertical cracks called JOINTS.
These bedding planes and joints make the limestone 
pervious but not porous, meaning that water can 
pass along the bedding planes and down the joints, 
but not through the body of the rock itself.

2. The calcium carbonate in the limestone is soluble 
in acid.  Rainwater contains carbon dioxide in 
solution, which produces a carbonic acid.  This 
weak acid dissolves the limestone especially at 
weaknesses in the rock such as along bedding 
planes and joints.  This process is called solution 
weathering or carbonation.

Limestone scenery – karst

Carboniferous limestone landscapes have their own unique scenery and landforms known as karst.  Many 
karst landforms can be seen in the North Pennines, especially at East Mellwaters Farm.   The main karst 
features include:
1. Limestone pavement – This is an area of flat exposed limestone.  The exposed limestone represents a 
bedding plane where the surface soil, vegetation and weathered rock have been removed by glacial activity.  

Once exposed the joints in the limestone 
are enlarged by acid rainwater.  The enlarged 
joints are called GRYKES and the blocks 
that remain in between are called CLINTS.  
An example is the limestone pavement 
at Slapestone Bridge, North Stainmore, 
Cumbria.

2. Drainage features – Limestone areas have distinctive drainage features.  Where rivers flow onto 
limestone they disappear underground down holes called sink or swallow holes.  An example is seen 
at West Mellwaters Farm.  Once underground, the river follows enlarged vertical joints, called potholes, 
and runs along bedding planes.  Where solution weathering is most active caves form underground that 
are later enlarged by the river flowing through them.  The river continues to flow underground in the 
limestone until the underlying rock type changes.  The river will then re-appear on the surface again as a 
resurgence or resurgent stream.
Sometimes a cave system develops below the valley floor and the riverbed is dry as the river is flowing 
underground.  The roof of the cave system can collapse but spans of limestone may be left across the 

Limestone Landscapes on Bowes Moor
and Sustainable Development

Studen t Informat ion Sheet 1
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river as natural bridges.  An example is God’s Bridge, County Durham. The river either side of a natural 
bridge may run through a small gorge that represents the river running through the unroofed cave system.

3. Gorge – Where a series of underground caves become too large to support the rock above them, then 
the limestone will collapse to form a gorge.

4. Stalactites and stalagmites – The water flowing underground in the limestone is saturated with 
calcium carbonate due to solution weathering.  However, when the water reaches a cave much of the 
calcium carbonate bubbles back out of solution and is deposited on the roof or floor of the cave.  Calcium 
carbonate deposits hanging from the roof of the cave are called stalactites and deposits growing up from 
the floor are called stalagmites.  Sometimes stalactites and stalagmites can join to form a pillar.



LIMESTONE SCENERY AND FEATURES OF INTEREST AT EAST 
MELLWATERS FARM

1. Describe East Mellwaters Farm

.....................................................................................................................................................................................

.....................................................................................................................................................................................

.....................................................................................................................................................................................

.....................................................................................................................................................................................

2. Which two rivers join at Mellwaters or the ‘meeting of the rivers’?

.....................................................................................................................................................................................

.....................................................................................................................................................................................

3. How long has this area been farmed?

.....................................................................................................................................................................................

.....................................................................................................................................................................................

Limestone Landscapes on Bowes Moor
and Sustainable Development

Studen t Resource Sheet  1
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4a. Draw a sketch of the river cliff and label the main rock types:

4b. Sketch the limestone pavement and label the clints and grykes?

5 What is the trough and why is it important?

.....................................................................................................................................................................................

.....................................................................................................................................................................................

.....................................................................................................................................................................................



6. Using the geology map to help you describe how sink holes are formed:

.....................................................................................................................................................................................

.....................................................................................................................................................................................

.....................................................................................................................................................................................

7. What were lime kilns used for?

.....................................................................................................................................................................................

.....................................................................................................................................................................................

.....................................................................................................................................................................................

8. Sketch God’s Bridge and label the limestone bedrock bridge, gorge - unroofed cave
and River Greta:

9. On the map mark any resurgent streams with a RS and any strike holes in the river bed with a SH.
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EAST MELLWATERS FARM - AN EXAMPLE OF SUSTAINABLE 
DEVELOPMENT
Sustainable development
Sustainable development is development that meets the needs of the present without compromising 
the ability of future generations to meet their own needs.  Farming, like any other industry, needs to 
become more sustainable by ensuring it is economically viable, is contributing to the conservation and 
environmental enhancement of the countryside and is providing for public access and understanding.  

Economically, this may mean that farms need to diversify or find other sources of income rather than just 
relying on food production.  For example, a farm may also provide opportunities for tourism through the 
provision of bed and breakfast accommodation or offer agricultural services to other farmers.  Farmers 
also need to be environmental stewards conserving the wildlife or biodiversity of the farm, maintaining or 
enhancing the landscape and protecting the historic environment and natural resources.  Socially, farmers 
must maintain current access and where desirable, extend access and promote understanding of the 
countryside through leaflets, walks and interpretation.

East Mellwaters Farm
East Mellwaters Farm is contributing to sustainable development through a range of economic, 
environmental and social improvements to the farm.  Use the key below to record the improvements on 
the base map on the opposite side of this sheet.  Additional notes can be made around the map where 
necessary.

Limestone Landscapes on Bowes Moor
and Sustainable Development

Studen t Resource Sheet  2
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AN ENQUIRY INTO THE LIMESTONE PAVEMENT AT SLAPESTONE 
BRIDGE, NORTH STAINMORE
Aim
The aim of this enquiry is to see if the features of the limestone pavement at Slapestone Bridge vary across 
its surface.

Questions to ask?

(Turn these questions into hypotheses and record them on Student Resource Sheet 3).

Methods 

Equipment

Results
Record your results on Student Resource Sheet 3.

Limestone Landscapes on Bowes Moor
and Sustainable Development

Studen t Informat ion Sheet 2
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LIMESTONE PAVEMENT RECORDING SHEET
Hypothesis
Use the questions identified on Student Information Sheet 2 to give 5 hypotheses below:

a) .................................................................................................................................................................................

b) .................................................................................................................................................................................

c) .................................................................................................................................................................................

d) .................................................................................................................................................................................

e) .................................................................................................................................................................................

Results

Limestone Landscapes on Bowes Moor
and Sustainable Development

Studen t Resource Sheet  3
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LIMESTONE SCENERY AT EAST MELLWATERS FARM
Using the information gathered at East Mellwaters Farm, name the features A-R shown in the diagram 
below:

Limestone Landscapes on Bowes Moor
and Sustainable Development

Studen t Resource Sheet  4
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SUSTAINABLE DEVELOPMENT AT EAST MELLWATERS FARM
In the three circles below add the improvments that have been made to East Mellwaters Farm that will 
enable the farm to become more sustainable. Divide your answers into economic, environmental and 
social factors as indicated by the circles.

The arrows on the diagram indicate that social improvements on the farm can benefit the economy of 
the farm and the environment, economic improvements can have  environmental and social benefits and 
improvements to the environment can have exonomic and social benefits. Using the diagram you have 
produced above, describe how each improvement at East Mellwaters Farm will have benefits for the other 
areas of the farm. For eample, how have the improvements for wildlike helped the economic sustainability 
of the farm?

Limestone Landscapes on Bowes Moor
and Sustainable Development

Studen t Resource Sheet  5
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AN ENQUIRY INTO THE LIMESTONE PAVEMENT AT SLAPESTONE 
BRIDGE, NORTH STAINMORE

Limestone Landscapes on Bowes Moor
and Sustainable Development
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