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[bookmark: _Toc499592919]1.0 Introduction
The Ilston River is a misfit stream, “a river too minor to have been responsible for the erosion of the valley in which it runs” (Nield, 2012). Meaning the valley is a result of surface fluvial erosion by summer meltwater in periglacial environments (Nield, 2012), meltwater from the edges of the ice sheets running down the sides and eroding the valley (Nield, 2012). The river runs through the Ilston Valley from its source on the heathland of Fairwood Common to empty into the sea at Three Cliffs bay on the Gower. 
[image: ]
[bookmark: _Toc499591989]Figure 1 Map of area in which river sits. From Digimap (digimap.edina.ac.uk, n.d.)
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[bookmark: _Toc499591990]Figure 2 Sections of river surveyed. From Digimap (digimap.edina.ac.uk, n.d.)
The Ilston River flows not only above ground but also beneath ground as Ted Nield explains in his Gower Field Guide on The Geological Society website,
“Limestone dissolves in water, and streams consequently create for themselves extensive underground courses to which they often retire in periods of drought when the water table is low. After heavy rainfall, on the other hand, when excessive water is available, the extra runoff may make an appearance at surface, but some sections of valleys in this area may be almost permanently dry.” (Nield, 2012)
The purpose of this survey was to determine answers to numerous hypotheses; 
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 the 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 downstream.
7) The shape of the bed load becomes more rounded downstream.
8) The discharge of water in the river increases downstream. 
The day chosen to undertake this survey was a very wet day in October of 2017 and points of the river was deep and fast enough that technicians were starting to feel unsafe in the water. It was therefore decided on health and safety grounds to cease the survey after section 7. Section 6 was also missed for this reason.  Due to the lack of primary data collected, data from previous surveys has been used. This may cause some disparity in the results due to differing conditions of collection. Primary data is in black and secondary data in red. The lecture group was split into 3 groups of 3. The authors group only had 1 technician in waders so 1 was in the water, 1 was securing equipment and taking measurements that could be taken form the bank, and the other was collecting the data.  Each group was given 3 sections to survey, the equipment listed below and a briefing sheet. For the surveying of section 7, 2 of the groups merged into one. Section 4 was the first site the author’s group surveyed. The 5m section of river was situated within open woodland of predominantly mature Betula pendula and Acer psuedoplatanus with a shrub layer of predominantly Corylus avellana. Crataegus monogyna and Ilex aquafolium were sparsely scattered around the area. The ground on the right bank (when facing upstream) was littered with fallen and low lying branches, was very wet and grassy. The left bank was a steep slope. The bank on the right was crowded with trees, roots and a fallen tree. The left bank flora was mainly small shrubs of Crataegus monogyna, plants such as Urtica sp and Chamerion angustifolium and juvenile Ilex aquafolium. The Ilston Valley is a popular walking area and although the weather kept most away, we did encounter one walker and his dogs.
[bookmark: _Toc499592920]2.0 Equipment list and Method
[bookmark: _Toc499592921]2.1 Equipment
2 x Tape measure – 50m
Stop watch
Powers Scale of Roundness work sheet (Field Studies Council, 2015)
Weighted bottle
Water current meter 
Telescopic levelling ruler (TLR)
Gloves
Waders
Small ruler
Camera
Note book and pencil
Marking poles (ranging poles were used)
Correct and appropriate clothing and PPE
[bookmark: _Toc499592922]2.2 Methodology
The methodology is restricted to the sites that the authors group surveyed. This site surveyed was Section four. The base line was laid along the bank parallel to the river. For section 4 it was 5 m. The distance from bank to bank (0m being the left bank when facing upstream) was measured at around the centre of the section chosen, so about 2.5m. The tape measure was left in place then the depth of the water was measured using the TLR at 50cm intervals along the tape measure going across the river. The velocity at section 4 was measured by floating the weighted bottle between two points in the centre of the river 5m apart and timed. This was repeated 5 times at the same points to give an average. The bottle was missed on the second repeat and so the testing was redone with a stick. A sample of the sediment of the riverbed was measured and categorised. This was done by taking 1 random sample rock from the stream bed every meter along the 5 meter baseline and quantified using the Powers Scale of Roundness. 
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[bookmark: _Toc499591991]Figure 3 Powers Scale of Roundness. From the Field Studies Council
For velocity measurements, two different techniques were used. All sections had the surface speed tested by floating a bottle between two people in the river for a given distance and timing it.  At sections, three and seven the velocity was also measured by placing a water current meter at various placements in one section of the river (fig 3). For site 4 as there was only 1 technician in waders, the technician dropping the bottle was on the bank. As the float method only gives the surface speed, the result was multiplied by 0.85 (as set out in the survey brief) to convert the result to stream speed. David Robinson gives this explanation of the difference
“The velocity of the water within a river channel varies according to depth and nearness to obstacles such as the bed, banks and boulders which generate friction and drag. If you have recorded the surface velocity, a good estimate of the average can be found by multiplying your surface value by 0.8” (Robinson, 2006)
[bookmark: _Toc499591992][image: ]Figure 4 placement of water current meter in river
[bookmark: _Toc499592923]3.0 Results and Analysis
The overall average data has been rounded up to the 2 decimal places. All data in red is secondary data, collected at different times of the year by different technicians, therefore the data may not accurately represent the environmental context of the primary data collected. This has been used in place of primary data if that could not be collected or was not suitable.
The results showed that the river did become wider as it flowed down stream (Hypothesis 1, fig. 1). There were two main anomalies; sections 6 and 9, which decreased in width, but increased in depth. Section three was shown to be the deepest section, yet followed the pattern for width and as expected as the slowest section. The results show the deepest section to be within the average width parameters.







 

[image: ]
[image: ]
Sophie Bennett
1704272

[bookmark: _Toc499591993]Figure 5 Width and Depth graphs
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[bookmark: _Toc499591994]Figure 6 Widths and depths comparison
The cross section (hypothesis 2. Fig 5) data shows very little correlation between which river course the surveyed section is in and the cross section of the river. The only real correlation is between the section 1, which is the river source and section 10, just before the mouth of the river. The expectation is for these sites to be of small and large areas due to their position in the river. 
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[bookmark: _Toc499591995]Figure 7 Average cross section graph
The results obtained show that in general the average velocity increased (Hypothesis 5. Fig 8) downstream, although there are anomalies (sections 1, 2, 3 & 6). As a general rule the velocity increased as the river widened. This could be due to increased water volume from additional streams and catchment the further downstream you go. Sections three and six are the exceptions. With both sections being on meanders. The decrease in average velocity on these sections could be due to the difference in speed on the outside and inside of the meander (hypothesis 3).
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[bookmark: _Toc499557811][bookmark: _Toc499591996]Figure 8 Graph to show average velocity over the 10 survey sites
The results from the water current meter give conflicting results. Section 7 contradicts hypothesis 4, whereas the results from section three confirm it as previous evidence would suggest.
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[bookmark: _Toc499591997]Figure 9 Velocity for different areas in one section of river
“The river flows much slower on the inside bend, so some deposition takes place, contribution to the slip-off slope.” (Jackson, n.d.)
The data for hypothesis six was quantitative and shows that although the size of the sediment does decrease the further downstream it goes, the decrease dose not start until the midsection of the river (section six), peaking at section five but with an anomaly at section seven. This size anomaly corresponds with an anomaly of roundness at the same section. The Powers Scale show that the sediment does get rounder further downstream. Showing that the river is exerting a friction on the rocks carried downstream. As the Powers Scale of Roundness is qualitative, to evaluate the data, each perimeter was given a numerical value.
	roundnes
	Numerical Value

	Sub rounded
	4

	Sub angular 
	3

	Very angular
	1

	Angular 
	2

	Rounded
	5

	Average
	3

	
	


[bookmark: _Toc499591998]Figure 10 Powers Scale of Roundness numerical value (by the author)
This was then averaged and rounded up to give the quantitative data for the graphs (Fig 11)
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[bookmark: _Toc499591999]Figure 11 Sediment size graphs
The data collected supports hypothesis 8. There is a general trend towards the increase of discharge downstream. The further downstream as the data has shown, the wider the river, even though there is no obvious increase in depth, still the cross section has increased, giving an increase in discharge. It can also be seen that the velocity increased as well.
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[bookmark: _Toc499592000]Figure 12 Average Discharge graph
As a river the Ilston, although trends are there, it does not seem to follow the “model” for a river. This can be put down to the nature of its position as a misfit river and the fact that the valley it flows through is glacial surface fluvial erosion by summer meltwater in periglacial environments”, as permafrost made the underlying limestone impermeable, causing meltwater to flow as runoff. (Nield, 2012)
[bookmark: _Toc499592924]4.0 Recommendations
There were many instances of anomalies within the data for this survey. An increased amount of primary data would give greater accuracy and a better picture of he true dynamics of the river at the time of survey. Improvements need to be made to the method of data recording and sharing. Standardising collection tables and methods will give greater ease of sharing data between the surveyors and less human error in input. The methods used to collect data could be standardised; all sections following the same methodology, using the same equipment and collecting the same data types. For a more in depth study of the geomorphology of the river, more surveys should be done to build a picture of the river throughout the year. Better research on the part of the author will give greater understanding of the data collected and what it signifies.
[bookmark: _Toc499592925]5.0 Appendix
[bookmark: _GoBack]Excel data sheets
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