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Introduction: 
River systems create a flow of water through Earth’s landscape. At a larger scale, each river is part of a drainage basin, a catchment area in which water falls. A river system starts with at the river source, at the top of mountains, here, rain falls into tributaries, until it joins a main or river. Eventually it reaches the river mouth where water flows into a larger body of water. Some rivers can meander at the middle course of the river, meaning they curve due to erosion and deposition. 
River Ilston is located in the Gower Peninsula, Wales.  In 1956 Gower was the first in the United Kingdom to be awarded Area of Outstanding Natural Beauty and is home to a range of natural environments (City and Council of Swansea, 2019). To understand physical landscapes, like rivers, it is important that we understand the geology of the area. Varying rock type is one of the factors that makes environments so varied; different rock types determines the rate of weathering and erosion (Goudie and Viles, 2010) and therefore determines our landscapes. Gowers is mostly made up of Limestone and Old Red Sandstone (Gower Landscape Partnership, 2019). These rocks formed during the Carboniferous period, first the Old Red Sandstone, with the Limesotne later forming on top (The Geological Society of London, 2012). Old Red Sandstone is a red colour, this is due to it containing iron oxide. Limestone is composed of calcium carbonate (Goudie and Viles, 2010) and it is considered a relatively ‘soft’ rock; meaning it is more susceptible to weathering and erosion. River Ilston is a “misfit river” Misfit rivers formations are not from ‘erosion in the valley in which it was found.’ Such rivers received their rivers from glacial ice melt, which eroded U shaped velleys. (Harris S.A, 1968). This means they act differently to many rivers. 
The investigation started at Swansea Airfield, near the source of river Ilston on Friday 29th April. Arriving to the site at 11:00am and completing the investigation at Three Cliffs estuary around 4:00pm. There were 10 sites for data collection along the river, site 1 being closest to the rivers source and 10 being the closest to the mouth of the river, downstream. 
This fieldwork investigation aims to assess the changing characteristics of the river Ilston. The focus of the study will concentrate on 8 hypotheses, these include:   
1. The river becomes wider and deeper downstream
2. The cross-sectional area of the river increases downstream
3. The river velocity increases on the outside of a meander
4. The highest velocity is to be found in the centre of the river
5. The river velocity decreases downstream
6. The size of the bed load gets smaller down stream
7. The shape of the bed load becomes more rounded downstream
8. The discharge of water in the river increases downstream 
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[image: ]Figure 1: Location of River Ilston, with two images including study sites marked with red flags. (Google Maps, 2016) (Ordnance Survey,2015) 





Methodology: 
Equipment: 
 1:25000 Map (Photocopy/mobile phone app) showing location of group work
 Data sheets
 25m tape measure
 Metre rule
 Clipboard
 Stop watch
 2 surveying poles
 Oranges
 Current flow meter
 Waders
 Powers Scale of roundness chart 


To answer hypothesis 1, ‘The river becomes wider and deeper downstream’, and 2 ‘The cross-sectional area of the river increases downstream’, A tape measure was used to measure from water’s edge to water’s edge of the river (the stream) and measured the depth of the water at 25cm intervals. Data was recorded and this was repeated at each point along the river. 
Hypotheses 3, ‘The river velocity increases on the outside of a meander’, 4, ‘The highest velocity is to be found in the centre of the river’, and 5, ‘The river velocity decreases downstream’ were investigated used a current meter. 2 poles were placed 5 meters apart in the river bed. Then, an orange was dropped at the first pole, marking the ‘start’ line. Using a stopwatch, the time the orange took to get from the first pole to the second pole was observed and recorded. This was repeated at each point along the river and the results were recorded. 
Rock samples were collected from each point and measured to determine their size and roundness to answer hypothesise 6, ‘The size of the bed load gets smaller downstream’ and 7, ‘The shape of the bed load becomes more rounded downstream.’ Each rock in the sample was measured along the long axis using a tape measure. The roundedness of the rocks was assessed using Powers table of angularity and the results were recorded. 
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Figure 2: Powers table of angularity (Modified after Powers, 1953)


Lastly, hypothesis 8 ‘The discharge of water in the river increases downstream.’ To examine this hypothesis this equation was used: 

                         Velocity x cross-sectional area
Discharge =   ____________________________ 
                                         =m3/sec


             

Results and Analysis: 
Hypothesis 1: The river becomes wider and deeper downstream 
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Figure 3: Graphs representing the average cross section for each point. 

Figure 3 represents each points average cross section. Starting with point 1, it is visible from the graph that the rivers width is 300cm. Whereas point 10 measures at 1150cm. Looking at each point, it can be said as a general rule that the river does become wider further downstream. However, there were a few anomalies; point 3 had a width of 725cm and point 4 had a width of 400cm. Both measurements do not fit into the general rule; 3 being wider than expected and 4 being narrower than expected. However, this is where there is a meander, which can be seen in figure 1. Moving on to depth, point 1 had a maximum depth of -29.33cm and point 10 had a maximum depth of -43cm, so the point closest the mouth of the river is deeper. However, overall, we cannot say that this is a consistent rule as the depth of the river varies throughout.

Hypothesis 3: The river velocity increases on the outside of a meander.
Hypothesis 4: The highest velocity is to be found in the centre of the river
Hypothesis 5: The river velocity decreases downstream
	Point
	Dist
	Av Time Sec 

	1
	5m
	11

	2
	5m
	10

	3
	5m
	30.08

	4
	5m
	5.5

	5
	5m
	18.16

	6
	5m
	9

	7
	5m
	8.62

	8
	5m
	6.794

	9
	5m
	9.43

	10
	5m
	29.336









Figure 4: Table of data for experiments taken place to record velocity (orange test)



Figure 4 shows the results recorded to investigate hypotheses 3, 4, and 5. Starting with hypothesis 3. Referring to figure 1, it could be suggested that point 5 is located closest to the outside of a meander. Point 5s average reads 18.16. Therefore, it could be suggested that velocity does increase on the outside of a meander. 
From the results hypothesis 4 cannot be answered. 
For hypothesis 5, looking at point 1 and 10 it could be suggested that the velocity increases downstream. Point 1 reads 11 and point 10 reads 29.336. However, overall this is not the case. Once again there are sever anomalies. For example; point 3 has the highest result but it is towards the start of the points studied.  





Hypothesis 6: The size of the bed load gets smaller down stream
Hypothesis 7: The shape of the bed load becomes more rounded downstream
	Point:
	Average Long Axis: 
	Most common roundness desc.

	1
	13.2

	Sub-angular 

	2
	10
	Sub-angular 

	3
	N/A
	N/A

	4 
	13.4
	Sub-angular

	5
	10.8
	Angular

	6
	10
	Sub-rounded

	7
	11.1
	Sub-rounded 

	8
	6.2
	Sub-rounded 

	9
	Sandy silt
	Sandy silt 

	10
	Sand 
	Sand


Figure 5: Table showing rock sample averages. 



Figure 5 shows a table with the rock sample averages. From this we are able to see that the size of the bed load does become smaller downstream. This can be seen to be fairly consistent moving downstream. For example, point 1 had an average long axis of 13.2. Whereas points 9 and 10 were unable to be measured as they were too fine of a sample; sandy silt or sand. Although, there are some anomalies, like point 7 with 11.1. This is higher than to be expected if the river was following our hypothesis. So, although the end results are as say our hypothesis, overall it does not follow as a rule. 
Results to analyse hypothesis 7 can also be observed on the table. The results show points 1,2, and 4 had sub-angular rocks being the most common. Points 6, 7, and 8 all had sub-rounded rocks as the most common. There is an anomaly at point 5; here the most common rock to be observed is angular. Judging from the hypothesis it is to be expected that angular rocks should be found further upstream. Points 9 and 10 were unable to be recorded as this area contained sandy silt or sand.  Overall this suggests that the rock does become more rounded downstream. 







Hypothesis 8: The discharge of water in the river increases downstream 
Figure 6: Graph presenting river discharge results along 10 points on the River Ilston. 



There are several increases and decreases in river discharge between point 1 and 7. The highest river discharge can be seen at point 7; here it reaches 0.486m2/s. 
No correlation can be seen here.

Conclusion: 
Overall, several of the hypotheses were proved to be correct. For example, hypotheses 3, 5, and 7 could be said to have been proved correct to some degree. Hypothesis 3; ‘The river velocity increases on the outside of a meander’ was shown to be correct. The velocity did increase on the outside of the river. Hypothesis 5, ‘The river velocity decreases downstream’ also could be seen. The velocity was higher at point 1 than it was at point 10. Also, hypothesis 7, ‘The shape of the bed load becomes more rounded downstream.’ Here it could be seen that the shape did become more rounded when comparing the start of the river to the end. However, with each of these cases, there were anomalies found. For example, when researching hypothesis 7 angular rocks were found further down than the hypothesis would suggest. 
Furthermore, several of our hypotheses were shown to be somewhat incorrect. Hypothesis 1; ‘The river becomes wider and deeper downstream’ results showed no overall correlation between depth and width moving downstream. Although both started and ended how the hypothesis would suggest, there were many anomalies to make this a general rule. 
There are several factors to be considered when reviewing the results. Firstly, it must be considered that there are anthropogenic impacts on rivers. These impacts may have impacted the rivers current state. Another factor is climate. Climate may impact the water level of the river and therefore its flow, which in turn effects velocity. Finally, it must be taken into account that River Ilston is a “misfit stream.” Such streams act differently to conventional rivers. It would be interesting to conduct an investigation that surveys several rivers over a long period of time to assess if these factors have impacted the investigation. 
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