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1) Introduction

Meall Cala (Section 1C, OS 1:50000 Map 57, Grid Ref:  NN508127), listed with 149m of re-ascent, is both a sub Marilyn and a sub Graham. It lies about 8km west of Loch Lubnaig on the A84 Callander to Strathyre road, and 2km North West of the Glen Kinglas reservoir. There is a realistic probability that the re-ascent could exceed 150m, thereby raising the status of this mountain to a Marilyn. More interestingly though is the possibility that this mountain could achieve Graham status, and would be the first new addition to this list since Beinn Talaidh on Mull was changed from Corbett to Graham several years ago.

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 three 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 16.00hr, were good. Visibility was excellent with hazy sunshine and scattered cloud. The temperature was about 15 degrees C with a light breeze measured.
3) The Survey
3.1) Character of Meall Cala
Meall Cala can be reached from the South and the North. The simplest route from the South would start at the Power Station about 1.5km North West of Brig o’Turk on the A821. The track along the East bank of Glen Kinglas reservoir is followed to the Allt Gleann nam Meann where there is a choice of continuations. Either the South East ridge of Meall Cala can be followed to the summit, or the route can continue North on the track to pass the mountain on the east side to reach a point roughly north of the bealach. From there the route follows the grassy North West “ridge” to the mountain’s summit. 

We approached the mountain from the North. It is possible to park on the grass verge at Ballimore, the farm at the end of the minor road leading south from Balquhidder. The track along the South side of Gleann Dubh was followed first WSW and then SSE for about 4-5km to a point where it was convenient to reach the “Landrover” track. This was followed around the North side of Meall Cala where a short descent over grass leads to the critical bealach. 
The bealach is quite flat and extensive. Although grassy the important area is riddled with peat hags and channels making progress across it and surveying very difficult. Once this area has been crossed, the North West Side of Meall Cala is mostly grassy and easier underfoot.

3.2) Summit of Meall Cala
The exact position of the summit was easily located with level and staff and was found to be the top of an embedded rock just breaking the ground’s surface. (See attached photograph).
The ten-figure Grid References for the summit are:-
Garmin Map60Csx

NN 50831 12768
Accuracy 3m 
Height = 681m

Garmin Venture

NN 50830 12772
Accuracy 6m
Height = 684m

Garmin Etrex 


NN 50831 12770
Accuracy 6m
Height = 680m
Magellan Explorist100
NN 50830 12768
Accuracy 6m
Height = 678m

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 30 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
	250827.712
	0.005
	712773.618
	0.001
	673.983
	0.010


3.3) Bealach of Meall Cala
The survey of the bealach to find its exact position proved to be a very difficult problem. Normally we would carry out a bealach survey by marking out parallel lines of flags perpendicular to the line of the bealach and surveying each line with level and staff to find its highest point which would be marked. Then the line of highest points would be surveyed to find the lowest one which would be the exact position of the bealach. However, the bealach of Meall Cala is so covered with peat hags and trenches that the ground surface was just too irregular to carry out this systematic method in the time available to us.
A significant feature of the bealach was three parallel peat trenches that ran perpendicular to the line of the bealach, and were 1-3m lower than the surrounding ground. Providing these trenches continue across the whole width of the bealach and because they are so deep, the exact bealach position is likely to lie within one of these trenches. We surveyed with level and staff two of these trenches to find the high point of each and we also checked that each trench continued to drop in height the further one moved away from the “central” point. Finally we measured that the highest point of the northerly of the two surveyed trenches was the lower by 0.6m. We did not survey the third peat trench to the north but as it was some distance away and the surrounding ground appeared to be rising, we assumed that this trench was not a contender for the bealach position.
Another problem was that the bottoms of the trenches were extremely boggy and it was possible to sink into the mud by 25cm or more in places. In these circumstances we placed the staff lightly on the surface of the ground to take measurements, on the assumption that, if the wet ground were flowing rather than compressing, then the existing surface more accurately reflected the true height of the ground.
For the height measurement, the Leica 530GPS was set up with tripod support to hold it firmly over the bealach position. (See attached photograph). The AT502 antenna was mounted on a 2.000 metre pole and data were collected for 30 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
	250099.541
	0.005
	713725.866
	0.003
	524.996
	0.008


4) Discussion of Results

The re-ascent from bealach to summit for Meall Cala is 673.98 – 525.00 = 148.98m.
As the summit position could easily be located we believe that the error in the height measurement would be quite small and would estimate it to be +/-0.08m based on a typical error for a 30 minute GPS data collection.

The largest and overriding error in this survey was in the location of the bealach. Since the ground in the bottom of the peat trenches was very wet it is likely that this ground would shrink on drying out. Therefore we feel that the height measurement of the bealach should have a greater error on the lower side than the higher side. We would estimate this to be +0.2m and -0.5m
Also, as we did not survey the bealach systematically we cannot be sure that we had located the bealach position.  However, we were confident that if we had not located the bealach position correctly, then the true position would only be lower. That is the bealach is 525.0m or lower.

It is interesting to note that the spot heights on the latest 1:25000 OS map for the summit and bealach of Meall Cala are 674m and 525m respectively, in agreement with our measurements. This is a little surprising for the bealach position and it implies that the OS were also able to spot to the bottom of the trench in their photogrammetric measurements.
5) Summary and Conclusions

The summit of Meall Cala is at grid reference * NN 50831 12770 and is the top of a buried rock and its height is 673.98+/-0.08m.
The critical bealach is most likely at grid reference * NN 5009 1372 and its height is 525.0 +0.2/-0.5m
Meall Cala with a measured reascent of 149.0 +0.2/-0.5m remains a sub-Marilyn and a sub-Graham.
Although we are confident in the above results, we are not sure that the position of the bealach has been located accurately and therefore a further survey of the area should be undertaken. However, we believe this is unlikely to find a more accurate location of the bealach that is 1m lower than the position found in this survey;  this would be required in order to change the status of this mountain.

* NB average hand-held Garmin/Magellan GPS grids are quoted in the summary.
John Barnard and Graham Jackson, 27/07/2009. 
Photograph showing the GPS position set up in a peat trench at the located position of the bealach
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Photograph showing the GPS set up on the Summit position
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