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1) Introduction

Kinder Scout (Section 36, OS 1:50000 Map 110, Grid Ref. SK086875) is situated above the Derbyshire village of Edale and is bounded by the A57 to the North East and the A624 to the West.  It belongs to three lists of hills; it is a Nuttall, Marilyn and Hewitt and in addition enjoys the status of county top of Derbyshire.  The summit plateau covers over 10 square kilometres with most of this ground being over 600m.  The exact position of the summit has attracted much controversy over the years and the accepted position has moved on several occasions.  One of these positions was marked by a cairn with a protruding metal post and it has been reported to John and Anne Nuttall that this cairn had been destroyed.  The 1:50,000 and 1:25,000 maps would place the summit in an area of about 1km by 0.5km in size lying NE of the 633m Kinder Low trig point at SK079870.  There is a spot height of 636m given on the latest maps at SK086875 and this point is marked by a cairn.
The purpose of this survey was to find the exact position of the summit of Kinder Scout.
2) Equipment used and Conditions for Survey 

Positions were recorded using Garmin Etrex, Venture and Map60CSx and Magellan Explorist 100 GPS hand held units. The instruments were allowed to “stabilise” for at least five minutes before any readings were taken. All grid refs are recorded to 10 figures but we acknowledge that the 5th figure in each direction is probably only accurate to the nearest 5m. 

The surveying was carried out using a Leica NA730 Professional Automatic level (X30 telescopic system)/tripod system and a “1m” E-staff extendable to 5m.

Conditions for the survey, which took place between 11.00hr and 15.00hr, were good. The weather was hot, 23 degrees Celsius, the wind was very light and visibility was excellent.
3) The Survey
3.1) Character of Hill 

Kinder Scout covers a very large area with the ground rising steeply to the summit plateau.  An ascent from any direction involves a short, but steep ascent of about 450m.  The plateau itself occupies a large area, as described in the introduction, and comprises a mixture of heather, coarse grasses and peat hags.  The ground has eroded badly in many places and The National Park Authority has done much work to try and stabilise the ground.  On our visit we saw many wooden and stone dams in the channels, placed there to prevent erosion of the peat.  Further stabilisation efforts in the form of plantings of grasses and the dispersion of heather brush were also observed in several locations.  A conversation with one of the Park’s wardens revealed that this work was long-term and colonisation of grasses would be key before other plants could become established.  The warden also gave us valuable information about some of the cairns on the plateau.  Two of these at SK086875 and SK084875 marked boundaries and had to be maintained by the Park Authority.  He confirmed that the latter, the cairn that had a large iron pole protruding from it and was familiar to many visitors of the summit, had been destroyed.  It has now been re-built by the wardens.  
3.2) Summary of Survey Method
Once on the Kinder plateau our first objective was the cairn at the 636m spot height at SK086875, as this was the most likely area in which the summit lay.  In this report we designate this cairn 1.  The area in the immediate vicinity of the cairn was covered by coarse grass and appeared not to have undergone serious erosion.  Once at the cairn the Leica level was set up just below the cairn, so that it was approximately the same height as the cairn’s base.  A 360 degree sweep of the whole plateau was then carried out in order to determine likely contenders for the highest point.  It was immediately obvious that all ground to the North, South and East was lower.  A small cairn (cairn 2) about 300m to the East of our position was at least 0.75m lower.  This cairn is at SK089876 (measured by one of the authors on a previous visit).   It is also worth noting that Pym Chair and the trig point on Kinder Low both looked higher to the naked eye, but through the level the illusion was removed and it was obvious that both were lower.  To the West about 220m away we could identify the re-built cairn with posts (cairn 3).  This was also obviously lower than our current position, but just to the North of this was a peat knoll that was higher.  There was also an area of ground about 500m WSW which also looked slightly higher, although the vegetation on it obscured the solid ground.  This too would require investigation and is labelled point 4 in the text following.  Thus the preliminary survey had shown two positions that were as high, or higher, than cairn 1.
For the second part of the survey we relocated the level by the previously identified peat knoll and set it up so that it was exactly level with the top of the knoll.  This knoll is situated about 35m NE of cairn 3, the cairn with the posts.  It comprises a small grassy topped platform, measuring only about 1.5m square and about 30cm in height, but on a substantial peaty mound.  We next made quantitative measurements, using the staff, of the height difference between the top of the knoll, the base of cairn 1, the base of cairn 3 and also the base of the knoll.  We took this last measurement in recognition of the fact that the grassy topped platform would be prone to erosion leaving only the mound on which it sat in tact.  We also noted that the top of the trig point at Kinder Low was level with this position.
When these measurements had been made we embarked on the third part of the survey.  The area of high ground identified in part one of the survey which lay about 500m WSW of cairn 1 (point 4), was still about 300m from our current position and therefore too far away for us to be able to take a staff reading through the level.  Consequently, we placed a marker flag on the summit of the grassy platform and measured it to be 27cm above the top of the platform.  The marker provided a definitive focal point for the level, much clearer than the ill-defined focal point that would be offered by grass.  We then proceeded to point 4 and set up the level at the highest point and adjusted its height so that it was focussed on the very top of the marker flag on the grassy platform.  We then measured the height of the level above the ground on which it was placed.  Knowing this height and the height of the flag above the summit of the knoll would, by subtraction, give us the height difference between the two points.  It should be noted that this area contained several flat stones which may well have once been a cairn.
Lastly, we walked over to the trig point and measured the height difference between the summit of the trig point and its flush bracket.  Ordnance Survey measures absolute heights of trig points to their flush brackets and these heights can be obtained, usually to <0.1m from the OS website.
The relative positions of all these features are shown in diagram 1.

Grid references of all the above features were recorded using Garmin and/or Magellan GPS units.

3.3) Results of the Survey
3.3.1 Grid references of the features
Cairn 1 (cairn at 636m spot height)
Garmin Etrex

SK 08678 87550
Accuracy 6m
Height 639m
Garmin Etrex

SK 08678 87548
Accuracy 5m
Height 637m

Cairn 2 (cairn 300m East of cairn 1)

Garmin Etrex

SK 08953 87619
Accuracy 5m
Height 635m
Summit (grassy platform on knoll)

Garmin Map60CSx
SK 08486 87563
Accuracy 4m 
Height 639m
Garmin Venture
SK 08484 87563
Accuracy 2m 
Height 642m
Garmin Etrex

SK 08485 87561
Accuracy 4m 
Height 639m
Magellan Explorist
SK 08483 87563
Accuracy 5m 
Height 645m
Cairn 3 (cairn with posts)

Garmin Etrex

SK 08462 87539
Accuracy 6m 
Height 634m
Garmin Etrex

SK 08662 87536
Accuracy 5m 
Height 634m
High ground 500m WSW of cairn 1

Garmin Etrex

SK 08182 87396
Accuracy 5m
 Height 643m
Kinder Low trig point

Garmin Etrex

SK 07905 87060
Accuracy 5m
Height 637m
Garmin Etrex

SK 07906 87064
Accuracy 5m
Height 637m
3.3.2 Height Difference Measurements
Cairn 1 (cairn at 636m spot height)

-0.47m

Summit (grassy platform on knoll)

 0.00m

Summit (base of grassy platform)

-0.27m

Cairn 3 (cairn with posts)


-0.69m

High ground 500m WSW of cairn 1

-0.30m
Height of trig point top above flush bracket
+0.85m
4) Discussion of Results
From the results it may be seen that the grassy platform is unequivocally the highest point of Kinder Scout.  It is 0.47m higher than cairn 1, 0.69m higher than cairn 3 and 0.3m higher than point 4, the high ground to the WSW.  Although there is ground elsewhere that is very similar in height, indeed a very large area within the 630m contour is probably less than 1m lower than these features, nevertheless these features were readily located by the Leica NA730 level as high points.
However, we may speculate on the permanency of any feature on the Kinder plateau, when it is clear just how much erosion is taking place.  The grassy platform is vulnerable, as it is such a small feature, but the peat mound on which it is located is much more substantial.  So would the summit position change if the platform were to be eroded away?  To investigate this possibility, we reference heights relative to the base of the platform.  In this situation the summit position remains unchanged, although it is then only 3cm higher than the high ground to the WSW (point 4).  Should further erosion occur then point 4 would become the summit.  This area should be relatively more resistant to erosion, as it is stabilised by its cover of coarse grasses and it would probably enjoy its summit status for many more years to come.
Reference to the OS trig point database revealed that there is no more precise value given for the height of the Kinder Low trig point than that given on maps (633m) and so we are unable to give precise absolute heights from our survey.  However our observation that the summit feature was level with the top of the trig point means that the summit feature is 0.85m higher than the trig point’s flush bracket.  This leads to the conclusion that the summit of Kinder Scout is at 634m rather than 636m as given on current maps.

5) Summary and Conclusions

The summit of Kinder Scout is at grid reference * SK 08485 87563 and is a grassy platform on a peaty knoll.  The height of the summit is probably closer to 634m than the 636m given on current maps.

* NB average hand-held Garmin/Magellan GPS grids are quoted in the summary.
John Barnard and Graham Jackson, 30 June 2009. 
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