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1) Introduction

Kisdon (Section 35A, OS 1:50000 Map 98, Grid Ref. SD899998) is a “Marilyn” situated in the Northern Pennines about 2km North West of the village of Muker. The latest 1:25000/50000 OS maps mark the summit with a spot height of 499m.
The purpose of this survey was to measure the height of Kisdon having located the summit position. If Kisdon were to exceed 500m, then it would qualify for Michael Dewey’s list of 500m hills. 
2) Equipment used and Conditions for Survey 

The position of the summit was located using a Leica NA730 Professional Automatic level (X30 telescopic system)/tripod system and a “1m” E-staff extendable to 5m. 
Absolute heights were measured using a Leica Geosystems 530 GPS receiver. It is a dual-frequency, 24-channel instrument, which means it can lock on to a maximum of 12 satellites and receive two signals (at different frequencies) from each of these satellites.  The latter feature reduces inaccuracies that result from atmospheric degradation of the satellite signal.  As a stand-alone instrument it is capable of giving position and height to an accuracy of about one to two metres respectively. Despite the on-board features of the 530 GPS receiver, there are still sources that create residual errors.  To obtain accurate positions and heights, corrections were made to the GPS data via imported RINEX data from the Ordnance Survey which was post-processed using Leica Geo Office Version 7 software.

Conditions for the survey, which took place between 12.00hr and 15.30hr BST, were satisfactory. The weather was cloudy but bright with a temperature of about 7 degrees Celsius and visibility was good. The breeze made it feel quite cold, but there was adequate shelter behind a wall not far from the summit.  
2.1) Character of Hill 

Kisdon is an isolated minor hill contained within the B6270 from Muker to Keld to the west and the   valley containing the River Swale to the East. The lower grassy slopes on all sides are steep but the summit area is quite flat and is covered with heather. A good track leads out of Muker, where there is a car park on the South side of the Swale, past a few farm buildings up to the summit “plateau”. From there it is possible to follow faint tracks in a northerly direction that lead over towards the summit spot height. Visually the featureless high ground at SD 89980 99705 to the South of the spot height appears to be the summit. However, as described later in this report this is deceptive and the summit is further to the north, about 30m beyond an “East to West” stone wall.
2.2) Summary of Survey Method
The first objective was to identify the summit using automatic level and staff. We started the survey at SD 89980 99705 where we set up the level on the tripod so that it was at the height of this point. At first glance it seemed that the base of the cairn to the North was about 0.75m higher. However, we were only viewing the upper section of the cairn since there is a heathery mound about 30m South of the cairn which obscures vision. The ground dips away at this point and the cairn is actually a currick about 4m tall and well constructed. The level was set up near this heathery mound and set to its height and so we were able to confirm that this area contained the highest point. The exact summit point was then found by taking staff readings systematically in this area. 
The Leica 530GPS was set up over the summit position with the antenna on a 2.000m pole, and data were collected for 1 hour with an epoch time of 5 seconds. 
2.3) The Summit
The summit was surveyed with level and staff as described in Section 2.2 and we are confident this was achieved to within +/-0.05m of height. It is the top of an embedded rock with ground around it about 0.06m lower.
The ten-figure Grid References measured for the summit were:-

Garmin Map 60CSx 


SD 89911 99854

Accuracy 3m
Height = 502m
Garmin Venture


SD 89911 99852

Accuracy 3m
Height = 502m
Garmin Etrex 



SD 89911 99853

Accuracy 6m
Height = 502m
Magellan Explorist100

SD 89910 99855

Accuracy 9m
Height = 502m
 The position and height data for the summit that were recorded by the Leica 530 and post-processed with Leica GeoOffice 7 using imported OS RINEX data from the nearest five OS Active Base stations were:-
	System
	Easting

	error(1SD)
	Northing
	error(1SD)
	Height(m)
	error(1SD)

	SR 530
	389910.617
	0.003
	499851.726
	0.002
	498.598
	0.007


The ten figure Grid References measured for the cairn to the “North” were:- 
Garmin Map 60CSx 


SD 89883 99901

Accuracy 3m
Height = 500m
Garmin Etrex



SD 89884 99901

Accuracy 6m
Height = 501m
3) Discussion of Results

We have measured Kisdon to be 498.60m with an overall estimated error in the measurement of +/-0.08m (+/-0.06m from the GPS and +/-0.05m from the uncertainty in the summit position.). Clearly Kisdon does not reach 500m and therefore cannot be included in Michael Dewey’s list of 500m hills.
4) Summary and Conclusions

The summit of Kisdon is at grid reference * SD 89911 99854 and is the top of an embedded rock Its height was measured to be 498.60+/-0.08m
Since Kisdon is below 500m in height it does not qualify as a “Dewey”.

* NB average hand-held Garmin/Magellan GPS grids are quoted in the summary.
John Barnard and Graham Jackson, 30 April 2010. 
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