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1) Introduction

Creag an t-Sithein (Section 6B, OS 1:50000 Maps 43, Grid Ref:  NO031658) about 15km North East of Pitlochry is categorised as a sub-Marilyn. The re-ascent from the bealach to the North West is listed as 148m, and so there is a possibility that this hill could reach 150m of re-ascent and hence it would be upgraded to Marilyn status.

The purpose of this survey was to locate accurately the positions of the summit and bealach and measure the height difference.
2) Equipment used and Conditions for Survey 

Summit and bealach positions were located using a Leica NA730 Professional Automatic level (X30 telescopic system)/tripod system and a “1m” E-staff extendable to 5m. 
Absolute height was 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.  Note that a hand-held GPS receiver can only receive up to 12 satellites and each at a single frequency and therefore it has a poorer positional accuracy of +/-5m and a height accuracy of no better than 10 metres.  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 6 software. Data were processed with RINEX corrections from the five nearest OS Active Base Stations.
Conditions for the survey, which took place between 11.00hr and 15.00hr, were mediocre. During the survey of the bealach it rained hard with the temperature at 10 degrees Celsius and wind speed about 10mph.  Fortunately, visibility was satisfactory for the survey of the bealach. Conditions improved on the summit. Although the temperature had dropped to 7 degrees Celsius, visibility improved, and the rain reduced to an occasional shower of hail but the wind speed increased to 15mph. 
2.1) Character of Creag an t-Sithein
Creag an t-Sithein is reached from the A924 to its south. At Straloch (NO045639) a narrow road leads to Straloch Lodge.  Where the road turns sharply West there is limited parking and from here a track heads North with Creag an t-Sithein to its West. After about 4km the track finishes and from here a short climb South West over heather leads to the bealach.  The summit is easily reached from the bealach via the minor top of Creag Chliabhain.  The highest point of the hill is set in an area of heather between two cairns that are approximately 120m apart.  This point is marked with a 635m spot height on the 1:50,000 map.   
The bealach is quite well defined albeit at the time of the survey very wet and boggy. The summit is covered with quite thick heather and tussock grass. There is a well constructed cairn and a pile of large stones 125m apart, but neither of these mark the summit position which has no feature. 
2.2) Summit of Creag an t-Sithein
The exact position of the summit was established using the level and staff and was found not to be marked with any feature. The taller well constructed cairn (NO 03166 65899) and the pile of larger stones (NO 03204 65781) were measured to be 0.645m and 0.075m lower than the summit position. The relative positions of these three points are shown in the attached photograph. 
The ten-figure Grid References for the summit are:-
Garmin Map60Csx

NO 03190 65822 
Accuracy 3m 
Height = 635m

Garmin Venture

NO 03186 65821
Accuracy 5m
Height = 635m

Garmin Etrex 


NO 03186 65819
Accuracy 5m
Height = 633m
Magellan Explorist100
NO 03186 65822
Accuracy 6m
Height = 637m

For the height measurement, the Leica 530GPS was set up with tripod support to hold it firmly over the summit position. The AT502 antenna was mounted on a 2.000 metre pole and data were collected for 50 minutes with an epoch time of 5 seconds.
The position and height data recorded by the Leica 530 and post-processed with Leica GeoOffice using imported OS RINEX data were:-
	System
	Easting

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

	SR 530
	303185.363
	0.003
	765830.609
	0.002
	634.357
	0.011


2.3) Bealach of Creag an t-Sithein 
The line of the bealach runs in an East to West direction and is fairly well defined. At the time of the survey the area was very wet with pools of standing water. In order to pinpoint its exact position we set out a line of white flags perpendicular to the line of the bealach but over it. Once in place we then set out several lines of flags both sides and parallel to the first line. Each line was surveyed with automatic level and staff to find the highest point and that was marked with a yellow flag. Finally the line of yellow flags was surveyed to find the lowest point which was then marked as the exact position of the bealach. This position was in a small “ditch” than ran through and perpendicular to the line of the bealach. 
The ten-figure Grid References for the bealach are:-
Garmin Map60Csx

NO 02406 66970
Accuracy 3m 
Height = 496m

Garmin Venture

NO 02405 66969
Accuracy 6m
Height = 492m

Garmin Etrex 


NO 02406 66969
Accuracy 5m
Height = 490m
Magellan Explorist100
NO 02405 66970
Accuracy 4m
Height = 489m

For the height measurement, the Leica 530GPS was set up with tripod support to hold it firmly very near the bealach position. This point was measured with the level and staff to be 0.312m higher than the bealach. The AT502 antenna was mounted on a 2.000 metre pole and data were collected for 45 minutes with an epoch time of 5 seconds.
The position and height data recorded by the Leica 530 and post-processed with Leica GeoOffice using imported OS RINEX data were:-
	System
	Easting

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

	SR 530
	302400.491
	0.003
	766977.060
	0.003
	486.420
	0.010


Therefore the height of the bealach is 486.420-0.312 = 486.108m
3) Discussion of Results

The largest error in this survey was in the location of the bealach. As the “ditch” was full of very wet soft ground it was not possible to confirm any point of solid ground. We would estimate that the error in the height of the bealach could be as much as 0.2m. As the summit of the hill was on an unfeatured position in heather/grass, we would estimate that we had measured this point to a height accuracy of better than 0.1m. 

The re-ascent calculated from the difference of the summit and bealach measurements is 634.36 – 486.11 = 148.25m with an estimated error of better than +/-0.25m.
4) Summary and Conclusions

The summit of Creag an t-Sithein is at grid reference * NO 03187 65821 and is not marked with any feature. Its height is 634.4+/-0.1m.
The bealach is at grid reference * NO 02406 66970. Its height is 486.1+/-0.2m
Creag an t-Sithein with a measured reascent of 148.25+/-0.25m retains its status as a sub-Marilyn.

* NB average hand-held Garmin/Magellan GPS grids are quoted in the summary.
John Barnard and Graham Jackson, 20/05/2009. 
Photograph of the GPS positioned on the summit relative to the two cairns.
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