Ilston River Study 
Introduction
The purpose of the field trip is to understand the changes in physical characteristics of rivers in the natural environment – the case study for analysis is the Ilston River in Swansea. The Ilston River starts at 51o35’43.26” N 4o05’03.66” W. Nearby to this location, there is the Swansea Airport indicating a potential pollutant source to this river. The River Ilston joins the Pennard Pill River and ends at the Three Cliff Bay at 51o34’09.10” N 4o06’49.54” W, indicating a potential ecosystem at this estuary. 

The Elizabeth and Rowe Harding Nature Reserve, previously known as the Ilston Quarry. The quarry industry had exposed limestone containing fossils of marine animals and soils evidently indicating the sea level changes of the past. The quarry industry had been seized in 1966 and was purchased in 1989 by Elizabeth and Rowe Harding. Currently, the Nature Reserve has the status of Geological Site of Special Scientific Interest (SSSI), with a biodiversity population in plants, such as Coltsfoot (Tussilago farfara) and Wild Strawberry (Fragaria vesca), as well as animals, such as Kestrels (Falco tinnunculus) and Grey Wagtail (Motacilla cinerea). 

Hypothesis 
This experiment has multiple hypothesis;
1. The river becomes deeper and wider downstream.
2. The river cross-section increases downstream.
3. The velocity of the river increases on the outer end of a meander.
4. The peak velocity is to be found in the centre of the river.
5. The velocity of the river decreases downstream. 
6. The bed load size decreases downstream.
7. The bed load in shape becomes more rounded in shape further downstream.
8. The water discharge in the river increases downstream.

Apparatus
· 1:25000 map = to show location of river analysis for each group.
· Data sheet = to write down the details to the groups’ findings.
· 25m measuring tape = to measure the width of the river per location.
· Metre ruler = to measure the height from the river bed to the water line.
· Clipboard = to hold all important papers for the experiment.
· Oranges = each group will be given an orange to test hypotheses 3,4 and 5.
· Stopwatches = each group will be given a stopwatch to time the orange.
· Waders = at least one member of each group will wear a pair of waders to get in the river without getting wet.
· Rock roundness chart = to determine the shape and size of the rocks for hypotheses 6 and 7.

Methodology
Hypothesis 1 and 2;
1. Split into groups of 2; group 1 will experiment in locations 1, 5, 6, 8 and group 2 will experiment locations 2, 3, 4, 7.
2. Measure from one end of the stream to another using the measuring tape. Divide the length of the stream by 25cm points. 
3. With each point of the stream starting and ending 0cm of water height, measure the depth of the water using the metre ruler. Make sure the group member who takes the measurements of water depth wears a pair of waders prior to the experiment to avoid getting clothes wet.
4. Notate any findings and observations as data. Continue steps 1 and 2 for as long as the group believes to collected enough data. 
5. Repeat steps 1-3 at every location.

Hypothesis 3, 4 and 5;
1. Place 2 poles in the river bed as 5m apart using a measuring tape.
2. Drop the orange at the start of the measurement for another group member to start the stopwatch and finish when the orange reaches to the end of the measurement.
3. Group 1 will investigate hypothesis 3 as their locations will experiment a location that involves a meander whereas both groups will investigate hypothesis 4 and 5.
4. Notate any findings and observations as data. Continue steps 1 and 2 for as long as the group believes to collected enough data. 
5. Hypothesis 5 – repeat steps 1-4 at every location.

Hypothesis 6 and 7;
1. Take as many rock samples as measurements made (1 rock per measurement) in every location.
2. Measure each rock by size (mm) and determine its roundness.

Hypothesis 8;
1. Use this equation to investigate hypothesis 8;



Results


Figure 1 – a scatter graph to show the cross-sectional area demonstrating the width (every 25cm) and the depth (cm) of points 1 and 5 of the Ilston River.




Figure 1 is a scatter graph to show the average water depth and the width, at every 25cm, at points 1 and 5 of the Ilston River. By analysing the width, Point 5 is wider with 18 measurements as point 1 only has 7. By analysing the depth, point 1 drastically increases from 0cm at the first measurement to 11cm at the second measurement. The river depth immediately drops from 9.7cm at the third measurement to 4.2cm at the fourth measurement and steadily drops to 2.0cm at the sixth measurement before reaching 0cm at the seventh measurement. Unlike point 1, point 5 increases gradually in depth from 0cm at the first measurement to 3.8cm at the second measurement. The river continues to deepen, yet fluctuates between the fifth and the twelveth measurements before reaching to 14cm deep a the fourteenth measurement and steadily decreases down to 0cm in depth at the eighteenth measurement.  

	Points of the river
	Time (s)
	Distance (m)
	Extra notes

	1
	0.0
	-
	Waterlogged soil and weeds as obstruction

	2
	0.0
	-
	Many rocks and limited waterflow as obstruction

	3
	17.8
	5.00
	-

	4
	19.3
	5.00
	-

	5
	20.0
	2.50
	Orange caught at the inner river bank in a meander

	6
	20.5
	5.00
	-

	7
	17.6
	5.00
	-

	8
	15.9
	5.00
	-


Table 1 – The time (s) take for the orange travel 5m in distance with potential obstructions at 8 points of the river. 



Table 1 shows the time taken for the orange to travel 5m in distance with potential obstruction. The orange covered very little distance at points 1, 2 and 5 due to obstruction. At points 1 and 2, the orange barely travelled any distances with very insignificant time. At point 5, the orange travelled 2.5m at the time of 20.0s. The orange had reached 5m in distance in points 3, 4, 6, 7, and 8. The slowest time  to reach 5m was at point 6 with 20.5s and the fastest was at point 8 with 15.9s.

	Point of the river
	Measurement of each point
	Rock size/long axis (mm)
	Rock shape

	7
	1
	165
	sub-rounded

	
	2
	130
	sub-rounded

	
	3
	135
	sub-rounded

	
	4
	250
	sub-angular

	
	5
	140
	sub-rounded

	
	6
	50
	sub-rounded

	
	
	Mean
	145
	

	8
	1
	130
	angular

	
	2
	90
	sub-rounded

	
	3
	110
	sub-angular

	
	4
	100
	sub-rounded

	
	5
	90
	sub-angular

	
	6
	100
	sub-angular

	
	
	Mean
	103
	


Table 2 – rock shape and size (mm) representing each measurement of points 7 and 8 of the Ilston River.

Table 2 shows the size and shape of the rocks representing each measurement from point 7 and 8 of the Ilston River. The largest rock found was 250mm at the fourth measurement of point 7 and the two smallest rocks found were both 90mm at the second and the fifth measurements of point 8 of the Ilston River. Out of 12 rocks, 5 rocks are angular or sub-angular and 7 rocks are sub-rounded. The mean rock size of point 7 is 145mm – the combined total of the long axis of the rocks representing measurements 1-6. The total rock size at of point 8 is significantly smaller than the total rock size of point 7; the mean rocks’ long axis is 103mm. 

	Points of the river
	Measurements
	Water discharge (M/sec)

	6
	1
	0.13

	
	2
	0.36

	
	3
	0.43

	
	4
	0.52

	
	5
	0.59

	8
	1
	0.30

	
	2
	0.63

	
	3
	0.53

	
	4
	0.75

	
	5
	0.79


Table 3 – water discharge of the first 5 measurements at points 6 and 8 of the Ilston River.


Table 3 shows the water discharge of the Ilston River at points 6 and 8. The velocity of water is quickest at the first measurement of point 6 with 0.13M/sec and the slowest at is at the fifth measurement of point 8 with 0.79M/sec.

Discussion 
During the investigation, point 1 of the Ilston River is located near Swansea Airport. As aeroplanes were seen flying above nearby Swansea Airport, this was a significant indication that there is an industry for aeroplane flights in the region, in particular, with evidence of oil pollution observed at point 2. 

The first hypothesis is the becomes deeper and wider downstream and the second hypothesis is the river cross-section increases downstream. Figure 1 shows the average water depths and width of measurements of points 1 and 5. Evidently, point 5 had a higher depth and width than point 1. The trend showed that the point with the greatest depth and width was point 8 of the Ilston River; figure 2 shows that this point had the highest depth of 29cm at the eighth measurement and had the width of 23 measurements meaning this point is approximately 575cm wide. Figure 1 and figure 2 evidently show the two hypotheses are correct.

Figure 2 – a scatter graph to show the cross-sectional area demonstrating the width (every 25cm) and the depth (cm) of point 8 of the Ilston River.




There were a high abundance of wildlife seen during the investigation, most notably; wild garlic (Allium ursinum) and bluebells (Hyacinthoidis non-scripta) nearby the Ilston Church. Also seen was a Kingfisher (Alcedinae) suggesting there is a good source of water and an abundance of fish, a dead fish near the bridge at point 5. There were multiple bird nests with eggs at point 6, and evidence of bank erosion. At point 8, infrastructures, such as houses, roads and footpaths, were in close proximity to the river with evidence of porcelain and plastic litter. 

The third hypothesis is the velocity of the river increases on the outer end of the meander, the fourth hypothesis is the peak velocity is to be found in the centre of the river and the fifth hypothesis is the velocity of the river decreases downstream. Due to obstruction, table 1 shows the orange covered very little distance at points 1, 2 and 5. At point 1, obstructions include weeds and waterlogged soil indicating it’s the start of the stream – there were no rocks present either. At point 2, the main obstruction rocks and wet soil; there were many rocks present reducing the rate of water flow. At point 5, the main obstruction was the inner river bank; the river was meandering at this point as the water currents carried the orange to the inside of the meander. At points 3, 4, 6, 7, and 8, the orange reached the distance of 5m. During the experiment, the orange was primarily carried at the centre of the river by the water current. Table 1 shows that due to the river bank obstruction at point 5, the third hypothesis proves to be null as there were no other evidence to prove otherwise – although the fourth and fifth hypotheses are evidently correct.  

The sixth hypothesis is the bed load size decreases downstream and the seventh hypothesis is the bed load shape becomes more rounded in shape further downstream. Table 2 shows the rock shape and rock size, measured by long axis, in 6 measurements at point 7 and at point 8. The mean of rock size at point 7 is 148mm; that’s 45mm more than the mean rock size at point 8, which is 103mm. Out of 12 rocks, 7 rocks are angular or sub-angular and 5 rocks are sub-rounded. Table 2 evidently shows the sixth hypothesis as correct although the seventh hypothesis as incorrect. 

The eighth hypothesis is the water discharge increases downstream. Table 3 shows the water discharge of the first 5 measurements at points 6 and 8 of the Ilston River. The discharge is faster at point 6 than at point 8 indicating the hypothesis is incorrect. 

Results
[bookmark: _GoBack]To improve this experiment in the future, students should be tasked to collect analyse the shape and size of more rocks in every measurement and continue the experiment beyond 8 points to see if there are more meanders to test the third and the eighth hypotheses. 
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A scatter graph to show the cross-sectional area demonstrating the width (every 25cm) and depth (cm) of points 1 and 5 of the Ilston River.
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A scatter graph to show the cross-sectional area demonstrating the width (every 25cm) and depth (cm) of point 8 of the Ilston River.
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