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Abstract 
A lime clamp kiln was shown to be constructed with greywacke random rubble lime 
mortared walls, evidence of use included coal firing, vitrification and the 
discolouration of walls and floor. 
 
Introduction 
The excavated kiln is part of a group and was given in The Upper Tweed 
Archaeological Survey (Ward, 2004) (Pl 1): 
Site No 337    NT 02 NE NT 0873 2972   290m OD 
The group of lime clamp kilns is given on the 1st Ed OS map and by 
RCAHMS/NT02NE/9 and 10. 
The kilns have been partially scooped and partially embanked. 
 
The reason for the limited excavation was to attempt to establish a link between the 
lime working and the nearby Chapelgill site (Ward, 2006) where evidence of coal 
fired lime was used in the construction of walls and for plaster.  
 
The fact that the kilns exist in this particular and unusual location is due to the 
presence of the Wrae Limestone deposits which are rare occurrences of limestone in 
the Southern Uplands greywacke geology (see below). 
 
Methodology 
Six relatively small trenches were opened within and on the internal face of one kiln 
to establish the nature of the operation there. In each case the purpose was to discover 
evidence of the kiln construction and use, when wall faces were encountered no 
further work was done apart from Trenches 2 and 6 which were taken to the natural 
boulder clay base. 
 
Samples of coal, vitrification and burnt rock, lime mortar and limestone were all 
retrieved for future reference. The site was planned and photographed using digital 
stills and digital video. 
 
The Site Figs 1 & 2 
A pair of prominent clamp kilns lie on the lower west flank on Benshaw Hill and 
about 150m east of Glencotho House. Their open ends face west and they lie about 
25m upslope and east of the Willow Wand Burn. The surrounding ground is rough 
hill pasture. 
 
Site description Fig 2 & Pl 1 
Prior to excavation the typical ‘U’ shaped kilns were seen as two grass covered 
scoops cut into the gently sloping ground. Boulders could be seen protruding from the 
lower sides and within each kiln base, although their weathered and moss covered 
surfaces revealed no detail.  
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The kilns interiors both measured 11m along the floors by 1m wide, however 
measured from the tops of the banks they were each 14m long by 7m wide, their 
heights were also fairly uniform at 1.5m when measured from the interiors. 
 

 
 
Fig 1. Location plan. 
 

 
 
 
Fig 2. Excavation plan. 
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Pl 1. Showing the pair of clamp kilns. 
 

  
Pl 2 (half). Pl 2 (half). 
 
 
Excavation Fig 2 
All trenches were open in Kiln No 1 being the most northerly of the pair. The 
excavations are described here by each trench: 
 
Trench 1 (Pl 2) measured 1m long by 0.5m wide; it reached a depth of 0.75m. The 
wall survived to a height of 0.3m and consisted of three stones high, set with lime 
mortar. No heating effect was seen at this spot indicating that the main bulk of the 
firing was taking place at the rear of the kiln. 
 
Trench 2 (Pl’s 2 - 4) measured 3.3m long by 0.5m wide; it reached a depth of 1.1m. 
The trench was opened over the entire internal width of the kiln and as such was the 
only one. Nearly the entire floor surface was seen as a vivid red colour (Pl 2) being 
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the effect of the heat during the kilns use, the thin deposit of material on the floor was 
practically haematised. Crushed coal was impregnated into this surface in places. The 
southern wall face could be seen to have been lime mortared and it was interesting to 
note that vitrification of its surface stones only occurred at 0.5m above the floor 
surface and continued to the extant height of the wall there at 0.9m (Pl 3). The lower 
stones in the wall were only slightly discoloured by heat and this all shows that the 
temperature was at its most extreme above 0.5m high in that area. The sections in T2 
(Pl 4) showed only rubble of varying size, much discoloured and some vitrified,  
inclusion of coal fragments were noted but no lime produce was present. The rubble 
presumably fell from the wall tops on each side of the kiln after use.  
 

 

 

Pl 3. Lime mortared and heat 
affected wall. 

Pl 4. Trench No 2. 

  
Trench 3 (Pl 5) measured 0.8m long by 0.6m wide; it reached a depth of 1m. here the 
wall was seen to curve around the end of the kiln giving it an apsidal form, the wall 
stones were similar to those of T2 showing the height of vitrification beginning at c 
0.5m above the floor. 
 
Trench 4 (Pl 6) measured 0.8m long by 0.6m wide; it reached a depth of 0.75m. The 
wall face here was in a poor state of preservation, being almost tumbled, however the 
burnt surfaces of the stones showed that they were in situ, but precariously so.  
 
Trench 5 measured 0.8m long by 0.5m wide; it reached a depth of 0.6m. Only slight 
discolouration of material in this trench betrayed the presence of heat when the kiln 
was in use and like Trenches 1 and 6, it was evident that the kiln had not been loaded 
for firing completely to the frontal or open area. 
 
Trench 6 (Pl 7) measured 0.9m long by 0.5m wide; it reached a depth of 0.5m. Also 
like T1 and T5 little burning effect was seen, in fact none at all in T6, however this 
frontal part of the kiln was really outside the kiln proper and the lack of burning is 
therefore not surprising.  
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Pl 5. Trench No 3. Pl 6. Trench No 4. 
 
 

 
 
Pl 7. Trench No 6. 
 
 
 
 
 



 6 

Geology by Ian Paterson (BAG) 
Leggat, J. K. 1980. Palaeogeographic setting of the Wrae Limestone: an Ordovician submarine-
slide deposit in Tweeddale.  [Scottish Journal of Geology, Vol. 16, 91-104]. 
 
Glencotho. 
The Wrae Limestone, in its typical grey crystalline form, is exposed on the slopes above Glencotho 
Farm in a small quarry on the west flank of Benshaw Hill [NT 090 294]. Blocks of limestone, ranging 
in size from several centimetres to several metres, occur in a variably developed matrix of greenish 
pale-yellow tuff.  The association is exposed for no more than 12 m across strike. No contacts are 
evident, but slaty mudstones, siltstones and greywackes are exposed nearby. Less than 100m to the SE 
of the quarry, limestone clasts up to several centimetres long are found in brecciated grit exposed in the 
north bank of a tributary of the Glencotho Burn [NT 089 293]. 
 
Mudstones and greywackes are also exposed in the Willow Wand Burn, 500 m to the NE of the 
limestone quarry. The one-inch Geological Survey map (Sheet 24) shows a continuous ash unit linking 
the limestone outcrops of Glencotho and Wrae Hill. However, since the limestone-volcanic horizon is 
demonstrably not continuous along strike on Benshaw Hill itself: it seems unreasonable to suppose that 
a volcanic band is continuous in the 3.5 km of unexposed terrain between Benshaw Hill and Wrae Hill. 
 
Peach and Horne conclude from their faunal list that the Wrae Limestone is Caradoc in age. It has been 
suggested, however, that the conodonts in the limestone indicate a Llandeilo age (Bergstrom 1971). 
Although the limestone itself may be of Llandeilo age, the breccia in which it occurs is almost certainly 
of Caradoc age, occurring in similar greywacke facies to those exposed immediately along strike at 
Stobo, where a clingani Zone graptolite assemblage has been found. 
 
Further clues to the environment in which the limestone was initially deposited might be provided by 
the sedimentary structures in the blocks. The thoroughly recrystallised nature of the limestone has 
rendered most faunal and textural detail invisible, although a number of instances of internal 
brecciation have been seen in some blocks. This may represent brecciation during the emplacement 
process, but it conceivably results from an original high energy depositional environment. In this 
respect it is interesting to note that a recent reappraisal of the Survey trilobite collection suggests that 
the fauna may represent a part of a reefal biofacies (E. N. K. Clarkson pers. com.). 
 
In this connection the intimate association of the Wrae limestone with volcanic activity, in the form of 
tuff beds and blocks of alkaline lava of various sizes, is considered to be of great importance: it 
suggests not only that the source area for the limestone blocks was of a volcanic nature, presumably a 
submarine edifice, but also that the phase of submarine sliding during which the breccia and limestone 
blocks were emplaced into deep-water was possibly initiated by volcanic activity. 
 
The complex interbedding of tuff limestone breccia and mudstone in part of the Wrae Hill section 
indicates that there were a number of discrete debris flows. Graded ash-flow units of the kind described 
by Niem (1977) in the Mississippian Ouachita flysch basin of Oklahoma, and by Archer (1977) in 
association with redeposited limestone breccias in the Lower Ordovician turbidites of the South Mayo 
Trough are not observed in the pyroclastics of Tweeddale. This suggests that the tuff units associated 
with the Wrae Limestone were deposited as thin slurries rather than dense surges arising from the early 
stages of a large eruption. As well as limestone and lava, clasts of quartzite, greywacke and mudstone 
occur in the argillaceous breccia. This suggests that the debris flows were mixed, during transportation 
or at the site of deposition, with both extrabasinal and intrabasinal material. 
 
In this model the large lava body near the base of the Wrae Hill section poses something of a problem. 
The lava has a minimum lateral extent on Wrae Hill of 40 m and is a maximum of 12 m thick. The rock 
is probably too fine grained to be a sill, and two alternative explanations seem likely: firstly, that it is a 
slab-like olistolith, and secondly that it is a laterally tapering lava flow. An important contact with the 
mudstone is exposed on the south side of this body.  
 
See also 
Scot. J Geol, 1994, p. 51 Floyd      
Scot. J Geol, 1996, p. 133 Owen etc 
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Discussion and conclusion 
The pair of kilns here are only two of several others scattered around the area at 
Glencotho (see Ward 2004), however they are the most prominent of the grouping. 
The mouths of the kilns face west, presumably to take advantage of the prevailing 
wind to help with combustion; however other kilns face in other directions, indeed the 
nearest one faces directly east towards these two. Clamp kilns exist in Scotland by 
their hundreds, indeed hundreds may be counted on a single location for example at 
Braehead near Lanark (Ward et al 2005) and beside the quarried source of the product 
which was local lime stone.  
 
The kilns at Glencotho are however rather isolated but it is easy to see why they exist 
here, since the lime stone outcrop on the hill above was obviously quarried there (Pl’s 
8 & 9), transported downhill on the track and used in the kilns. 
 

  
Pl 8. Quarry and track leading down to 
kilns. 

Pl 9. The limestone quarry. 

 
 
The construction details of the kilns were established, being built into an excavated 
scoop on a sloping hill face, and with walls bonded as random rubble with lime 
mortar. An access platform was created in front and it is likely that when one kiln was 
firing the other was being loaded and prepared for use, thus maintaining a continuous 
process. 
 
The adjacent spring may have been used for slaking the lime however no evidence of 
processing the lime from the kilns was found. 
 
Coal was certainly the firing agency and it was noted throughout the trenches, this 
may have been brought from the West Linton area, being the nearest source, but 
Lanarkshire coalfields cannot be ruled out. 
 
The date of use was not established and part of the project aims were to determine if 
lime from these kilns was used in the construction of the nearby Chaplegill settlement, 
which dated from the 17th to 19th centuries (Ward 2013). It is likely that the produce 
was used as building lime at some point in time, rather than entirely being for 
agricultural purposes which is also a possibility given the large arable fields further 
down the valley.  
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A similar isolated clamp kiln (Ward 2004, No 108) is located at nearby Drumelzier 
Place in the main Tweed valley; this one also exploited the Wrae limestone which 
outcrops there. High on the west flank of Wrae Hill also in the Tweed valley is a 
major exploitation quarry of the Wrae Limestone, but here the surviving kiln is seen 
as a formally built pot kiln which most likely dates to the 19th century and was a more 
superior kiln to the earlier and more easily constructed clamp kilns.  
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