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1) Introduction

Creag na Criche (Section 1A, OS 1:50000 Maps 52/53, Grid Ref:  NN985350) about 9km west of Bankfoot on the A9 is listed as a sub-Marilyn. Listed with 148m of re-ascent from the bealach to the north west, 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 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 10.30hr and 15.00hr, were good. Visibility was excellent with hazy sunshine and high cirrus cloud. The temperature on the summit was about 10 degrees C with a light breeze measured at an average speed of 7.5mph but in the shelter of the bealach conditions were even better.
3) The Survey
3.1) Character of Creag na Criche
Creag na Criche is easily reached from the south. A minor road leaves the B8063 at Grid Ref NN022307 in a north westerly direction to Little Glenshee about 1km to the south of the hill. A wide track leaves this road and zig zags up the east side of the hill, when at flatter ground, one turns west and works up through minor crags to the summit. The highest point is a rocky outcrop set in an area of thick heather and grass.  
The bealach is 2.5km to the north west down a gently sloping ridge. Just before the bealach, a dry stone wall crosses the north west ridge where the terrain changes from heather to grass. The bealach itself is very near to the wide track that goes south and south east through Glen Shee and provides a useful route back to the starting point.
3.2) Summit of Creag na Criche
The exact position of the summit was easily located with an Abney level and is on a rocky knoll and marked with a loose cairn. Another potential candidate for the highest point was about 20m to the east but when this was measured with an Abney level it was estimated to be about 1 metre lower. 
The ten-figure Grid References for the summit are:-
Garmin Map60Csx

NN 98576 35078
Accuracy 2m 
Height = 458m

Garmin Venture

NN 98575 35077
Accuracy 5m
Height = 457m

Garmin Etrex 


NN 98577 35078
Accuracy 5m
Height = 455m
Magellan Explorist100
NN 98577 35080
Accuracy 6m
Height = 458m

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 1.000 metre pole and data were collected for 60 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
	298574.112
	0.004
	735086.967
	0.003
	456.778
	0.007


3.3) Bealach of Creag na Criche
The approximate position of the bealach was visually quite clear in a small area of short grass on the North side of an adjacent stone wall running in an East –West direction. However, to pinpoint its 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. 
The ten-figure Grid References for the bealach are:-
Garmin Map60Csx

NN 97003 36884
Accuracy 3m 
Height = 313m

Garmin Venture

NN 97003 36886
Accuracy 4m
Height = 306m

Garmin Etrex 


NN 97002 36886
Accuracy 4m
Height = 308m
Magellan Explorist100
NN 97003 36889
Accuracy 4m
Height = 313m

For the height measurement, the Leica 530GPS was set up with tripod support to hold it firmly over the bealach position. The AT502 antenna was mounted on a 2.000 metre pole and data were collected for 60 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
	297000.986
	0.003
	736892.907
	0.003
	305.932
	0.010


4) Discussion of Results

We estimate that the errors in the measurements and locations of the summit and bealach are 0.05m and 0.08m respectively. Therefore, the error for the measurement of the reascent is conservatively smaller than 0.1m.

The re-ascent calculated from the difference of the summit and bealach measurements is 150.84m with estimated error of +/-0.10m.

5) Summary and Conclusions

The summit of Creag na Criche is at grid reference * NN 98577 35078 and is on a rocky knoll and is marked with a loose cairn. Its height is 456.78+/-0.05m.
The critical bealach is at grid reference * NN 97003 36886. Its height is 305.93+/-0.08m
Creag na Criche with a measured reascent of 150.84+/-0.10m is promoted to the list of Marilyns.

* NB average hand-held Garmin/Magellan GPS grids are quoted in the summary.
John Barnard and Graham Jackson, 20/05/2009. 
Photograph showing the GPS position on the summit of Creag na Criche
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Photographs below showing the GPS positioned on the bealach.
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