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1) Introduction
Castell y Gwynt (Section 30B, Grid Ref SH654581, OS 1:50000 Sheet 115) does not appear in the Nuttalls’ list of 2000feet plus hills since they surveyed this hill to have less than 15m or reascent from the bwlch. However, in previous surveys carried out independently by both Dewi and Myrddyn, the reascent was measured at greater than 15m thereby satisfying the criterion to be included in the Nuttalls’ list. Therefore, we decided to carry out a more accurate survey to try to resolve this issue.
2) Equipment used and Conditions for Survey 
Positions were recorded using a Garmin hand-held Venture GPS unit on a previous visit to this hill made on 10 May 2007. The instrument was allowed to “stabilise” for at least ten 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 meaningless. 
The surveying was carried out using a Leica Disto A8 distance and angle measurer, brand new with calibration certificate. The bwlch position was located using an Abney Level on a tripod with a measured rule to act as a staff.
 The survey was carried out about 13hrs in dry conditions. There was some cloud swirling around the hill but this had no effect on the ability of the laser to measure the distances and angles. We were also surveying on the sheltered side from any wind but this was not strong enough to have made any difference anyway. 
3) Character of Hill 
The summit of Castell y Gwynt lies about 270m South West of Glyder Fach in the Glyder range of mountains in Snowdonia. To the west of the summit the ground drops away significantly before rising up to summit of Glyder Fawr and so the only bwlch that needed to be considered for the survey lies to the north east of the hill and about 40m from it.

The hill is essentially a big pile of rocks interrupting the “ridge” from Glyder Fach to Glyder Fawr. It is very steep, a scramble, and so standard line surveying with automatic level on a tripod and staff is not possible. 
4) Outline of Survey Method
The survey was carried out in the following way.

a) A survey with Abney Level mounted on a tripod, and rule was carried out to locate the position of the bwlch.
b) From the bwlch, using the Leica Disto mounted on a tripod, the “hypotenuse” distance and the angle to the summit was measured. A correction was made for the height of the Disto on the tripod above the ground. 
c) A similar measurement to b) was made from another convenient point and again a level correction was made to relate it to the bwlch.
5) The Survey

5.1) Location of the Summit
The position of the summit was the obvious highest rock.
The 10 figure Grid Reference for the summit is SH 65400 58185, GPS height 978m.
5.2) Location of the Bwlch
The “line” of the hill appears to be near the cliff edge to the north as the ground slopes away to the south. However, the exact position of the bwlch was not clear since there were two points that were possible contenders. The Abney Level was mounted on a tripod and set horizontally on its spirit level. Using a trekking pole as a measuring staff we were unable to identify which position was the bwlch since they appeared to be identical heights (within5cm). The same technique was also used to survey some of the ground on the southern side of these two points and that confirmed that the position of the two bwlchs were located correctly. 

The 10 figure Grid Reference for one bwlch is SH 65431 58212, GPS height 963m and the other is about 18m nearer Castell y Gwynt.(no GR taken). 

5.3) Measurement of Reascent
First we tried to carry out a measurement from the nearer bwlch to the hill but unfortunately it was not possible to see the exact summit position of Castell y Gwynt from that point. Therefore, we set up the Leica Disto on a tripod over the other bwlch position from where the exact summit position was observable. In order to obtain a reading of the distance from the Disto to the summit it was necessary to hold a laser target plate on the summit position. Several readings of both angle and distance were made to check the precision of the results. Distance measurements were consistent to better than +/-0.01m and angles to better than +/-0.2degrees. The height of the Disto above the ground was measured with a steel rule.
Distance of Disto to summit target = 42.68m

Angle of Disto to summit = 20.9 degrees.

Vertical Distance of summit target to Disto = 42.68 x SIN(20.9) = 15.23m

Height of Disto above ground = 0.80m

The bwlch to summit height difference = 15.23+0.80 = 16.03 m

5.4) Repeat Measurement of Reascent

For this measurement we moved the Disto closer to the hill but to a point where the summit target plate was still visible. The distance and angle measurements were carried out in the same way. However, to obtain the height correction of the Disto above the bwlch, the Disto was set horizontally on the tripod and the laser pointed at the rule held over the bwlch position. The laser spot visible on the rule enabled the vertical height correction to be read from the rule. 

Distance of Disto to summit target = 34.53m

Angle of Disto to summit = 25.10 degrees.

Vertical Distance of summit target to Disto = 34.53 x SIN(25.1) = 14.65m

Height of Disto above bwlch = 1.21m

The bwlch to summit height difference = 14.65+1.21 = 15.86 m

6) Discussion of Errors

So this survey measures the bwlch to summit height of Castell y Gwynt to be 15.95m (mean of results) but how accurate is this figure? Is it possible that the errors in our measurements were large enough that the height is actually less than the critical 15m.?
Since the distance measurements were reproducible to about 1 part in 2000 and the error in measuring the height of the Disto above the ground was within about 5cm (maximum), then these errors would not effectively alter the result.
The largest error in this survey will come from the angle measurement. The instrument specification is +/-0.15 degrees. This would have an effect of +/-0.1m on the vertical height. Therefore, if the reascent were less than 15m, the angle measurement would have to be incorrect by well over one degree, several times more than the accuracy of the instrument. Therefore, I do not believe that any reasonable error in the angle measurement would change the conclusion that the reascent height is over 15m. I would estimate that maximum error in the angle measurement, plus the small other errors mentioned previously, would result in a vertical height error of +/-0.25m at most.
8) Summary and Conclusions

The summit of Castell y Gwynt is at grid reference SH 65400 58185.
One position for bwlch between Castell Y Gwynt and Glyder Fach is at grid reference SH 65431 58212. The other bwlch position is about 18m nearer the hill.
The height difference between the bwlch and the summit of Castell y Gwynt is 15.95+/-0.25m.

Consistent with some previous surveys, Castell y Gwynt does have sufficient reascent to be included in the Nuttalls’ list of 2000 foot hills.
Although the accuracy is suspect, the GPS height difference of 15m is also consistent with these results.
John Barnard, 24 July 2007.
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