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Illus 10 Textile finds. (a) Find no. 110.5.1: A leather shoe with its thick, felted lining (© National Museums 
of Scotland); (b) Find no. 136.1: A diamond-shaped patch has been carefully sewn into this shirt front 
(photograph: Carol Christiansen; © National Museums of Scotland); (c) Find no. 234: Dyed threads have 
been inserted as stripes in this bias-cut strip (© National Museums of Scotland); (d) Find no. 545: Starting 
knot in a piece of rope (photograph: Carol Christiansen; © National Museums of Scotland)
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Illus 11 Textile finds. (a) Find no. 124: Possibly a sleeve, this fragment is hemmed on the long edge 
and on a short section of the lower edge (© National Museums of Scotland); (b) Find no. 118.2: This 
looped and knotted strip may have served for hauling or hoisting (© National Museums of Scotland); 
(c) Find no. 256: Dyed threads have been inserted as stripes (© National Museums of Scotland); (d) 
Find no. 631: This fragment’s wool appears to have been combed and it has skilfully made sewing 
threads (photograph: Carol Christiansen; © National Museums of Scotland)
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5.3 Experimental

5.3.1 Sample descriptions

Fibres were viewed under a light microscope at 
×80 magnification to describe the colours given in  
Table 5.

5.3.2 High-performance liquid chromatography 
with photodiode array detection

Samples were prepared and analysed as described 
in Appendix 1. Full results can be consulted; they 
will be held with the original data, currently at the 
National Museums of Scotland Collections Centre 
prior to their being deposited in Canmore.

5.4 Results

Component retention times and spectra were 
compared with those for reference dyes. Table 
6 summarises the data. Although several peaks 
appeared in the reagent blank chromatogram arising 
from sample preparation, these did not interfere 
with the dye components.

5.5 Discussion 

A number of chemicals associated with natural dyes 
were detected and identified in the textile fragments 
from Siller Holes. More detailed assessments of the 
results follow.

5.5.1 Anthraquinones

Anthraquinones are present in many plants and 
insects which produce red dyes. A compound in 
both Samples 5 and 9 gave a good chromatographic 
and spectral match with carminic acid, a major 
anthraquinone component of several historically 
important insect red dyes. As a trace level 
compound in Sample 10 showed spectral, but 
not chromatographic, similarity to carminic acid, 
it can only be concluded that an unspecified 
anthraquinone compound is present. 

Until the importation of Mexican cochineal 
(Dactylopius coccus), both Polish cochineal 
(Porphyrophora polonica) and Armenian cochineal 
(Porphyrophora hameli), along with kermes (Kermes 
kerria), were the main sources of insect red dyes 
in western Europe (Wouters & Verhecken 1989). 

5. THE DYE ANALYSIS: PART 1

Anita Quye

The dye analysis was done as two separate reports, 
which is how the text is laid out. The tables have 
been combined for easier reference.

5.1 Summary

Eleven fragments of striped woollen textiles 
recovered from Siller Holes were analysed by 
high-performance liquid chromatography with 
photodiode array detection to identify any 
dye which may still have been present. Nine 
samples were found to contain traces of one, or 
a combination, of the indigoid, flavonoid and 
anthraquinoid compounds associated with natural 
dyestuffs. In some cases, these could be more 
specifically identified as indigotin (blue), luteolin 
(yellow) and carminic acid (red). 

While it is not possible to identify the exact 
sources of the dyestuffs because of the widespread 
occurrence of these natural dye components, the 
study has nevertheless shown that the analysed 
textiles had been dyed. Further analysis of the 
two fragments found to contain carminic acid 
may reveal minor components which could show 
which variety of cochineal (European or Mexican) 
had been used. This information might assist with 
dating the finds.

5.2 Introduction

Fieldwalking at the lead mining site at Siller 
Holes, near West Linton in Peeblesshire, recovered 
a number of leather and fabric fragments. Some 
of the textiles were coloured (red, green, brown 
and black), striped and made from coarse wool. 
It has been proposed that these striped woollen 
fragments date from the late medieval period, 
perhaps imported into Scotland. The textiles 
may also have been made from recycled quality 
garments.

Samples were submitted for dye analysis 
by photodiode array high-performance liquid 
chromatography to determine whether the textiles 
had been dyed and if this revealed more about their 
provenance.
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5.5.2 Flavonoids, including luteolin 

Analysis revealed that Sample 4 contained the 
flavonoid luteolin, one of the most widespread 
flavonoids found in yellow-producing dye plants. 
The two most popular western European yellow 
dyestuffs were weld (Reseda Iuteola L.) and dyer’s 
greenweed (Genista tinctoria L.). Weld maintained 
its reputation as one of the best fast yellow colours 
for many centuries in western Europe until the 
advent of more light-fast and cheaper yellows, like 
quercitron bark, in the late 18th century.

Unfortunately, secondary flavonoids, such 
as apigenin and genistein, which could have 
enabled the plant source to be determined, were 
not detectable in Sample 4 from Siller Holes. An 
unidentified compound with a flavonoid-like 
UV-visible spectrum was detected in Sample 8.

Yellow and blue dyes were often combined to 
produce a reasonably fast green colour. Although 
Samples 1, 2 and 3 appeared green, no additional 
dye compounds besides indigotin could be detected. 
This may be for two reasons: (i) burial has given the 
fibres a yellow tinge through wool discolouration 
or absorption of tannins so that they appear green; 
or (ii) the yellow dye(s) have degraded and are no 
longer identifiable.

5.6 Conclusions 

This preliminary study of textile fragments from 
Siller Holes has revealed that 9 of the 11 samples 
analysed contain traces of major chemicals relating 
to natural yellow, red and/or blue dyes. 

The dyestuff sources can only be speculated upon 
because additional characteristic compounds could 
not be detected, but the most likely plants and 
insects to have been used were popular for many 
centuries. 

Further analysis of larger quantities of red fibres 
from SH 118 (3) and SH 139 might reveal more 
chemical information which could help characterise 
the insect dye source.

Although more expensive, Mexican cochineal 
quickly established itself as a much better alternative 
to kermes and the European cochineals because 
of its superior dye content. This is reflected in 
historical accounts and testified to by dye analysis 
results for red-coloured quality 14th- to 17th-
century European textiles, which show a distinct 
transition in the preferred insect red from European 
to American cochineal over this period (Hofenk de 
Graaff 1983; Wouters & Verhecken 1989; Cardon 
1990: 345–78).

An analytical study of the anthraquinone content 
of historical insect red dyes has shown that different 
sources for these dyes may be identified from the 
relative ratios and presence of certain anthraquinone 
compounds (Wouters & Verhecken 1989). If the 
carminic acid detected in the Siller Holes samples 
was found to derive from Mexican cochineal, 
then the textiles, if European in origin, are almost 
certain to date from the late 14th century at the 
earliest. However, a European insect source for this 
red dye could indicate that the textiles are older. 
Unfortunately, none of the characteristic secondary 
dye components could be detected in either Sample 
5 or Sample 9 of the Siller Holes textiles, and so it 
is not possible to classify the source(s). 

The anthraquinoid compound detected in Sample 
11 was chromatographically more similar to those 
present in plant, rather than insect, dyes, although 
it could not be identified conclusively. 

5.5.2 Indigotin

Indigotin was identified in Samples 1, 2, 3, 5, 8 
and 10. This compound is the main colouring 
compound of woad (Isatis tinctoria), a plant 
indigenous to Europe, as well as Indian indigo 
(Indigofera tinctoria L.) and synthetic indigo. It is 
not analytically possible to distinguish between the 
two natural sources, or even between synthetic and 
natural sources, at present. 



SAIR 81 | 50

Scottish Archaeological Internet Reports 81 2019

were subsequently submitted for dye analysis and 
their results are reported here.

6.3 Experimental

6.3.1 Sample descriptions

Fibres were viewed under a light microscope at × 
80 magnification to describe the colours given in 
Table 5. 

6.3.2 High-performance liquid chromatography 
with photodiode array detection

Samples were prepared and analysed as described 
in Appendix 1. Full results can be consulted. They 
will be held with the original data, currently at 
the National Museums of Scotland Collections  
Centre.

The acidified methanol extraction solution for 
Sample 15 turned from clear to bright red then 
muddy red-brown almost instantly upon heating 
(the fibre remained black). This rapid and distinctive 
extract colour change has not been observed with 

6. THE DYE ANALYSIS: PART 2

Anita Quye

6.1 Summary

A further seven woollen textiles recovered from 
Siller Holes were analysed to identify dyes. 
High-performance liquid chromatography with 
photodiode array detection revealed detectable 
dyes in four of the seven samples. In two cases, 
components related to natural dyestuffs (indigotin, 
purpurin and an unidentified anthraquinone) 
were identified, while two other cases were most 
probably synthetic dyes. No dyes were detected in 
the remaining three samples.

6.2 Introduction

Striped coarse wool fragments were recovered 
from the lead mining site at Siller Holes, West 
Linton. Eleven of these wool textiles had already 
been analysed for dyes by photodiode array high-
performance liquid chromatography (see Part 1). A 
further set of seven fragment samples, mostly black, 

Sample no. Find no. Description Colour × 80 magn Sample weight
1 SH 77 s-spun yarn blue-green 3.1mg
2 SH 118 warp dark green-brown 2.1mg
3 SH 118 (1) weft dark green-brown 4.9mg
4 SH 118 (2) weft brown 1.9mg
5 SH 118 (3) weft dark green-brown 3.0mg
6 SH 121.5 weft? red-brown 1.7mg
7 SH 134 weft mid-brown 1.7mg
8 SH 139 weft? dark green-brown 2.3mg
9 SH 234 (1) weft? red-brown 1.8mg
10 SH 234 (2) weft? black 3.3mg
11 SH 256 weft? mid-brown 0.5mg
12 SH 99.1 z-spun yarn black 2.6mg
13 SH 107.3 z-spun yarn black 2.6mg
14 SH 405 s-spun yarn (probably weft) green-brown 1.4mg
15 SH 412 s-spun yarn black 3.0mg
16 SH 452.2 s-spun yarn brown 4.3mg
17 SH 452.1 z-spun yarn black 4.0mg
18 SH 663.1 s-spun yarn light brown 1.3mg

Table 5  Sample descriptions



SAIR 81 | 51

Scottish Archaeological Internet Reports 81 2019

1989; Cardon 1990: 37–41). Only purpurin 
was detected in Sample 18, suggesting that wild 
madder (Rubia peregrina) rather than cultivated 
madder (Rubia tinctoria L.) or related Galium 
plants was possibly used. Whether alizarin 
would degrade in preference to purpurin 
on archaeological textiles is doubtful as the 
compounds are so chemically similar, but no 
extensive research on buried textiles has been 
done to test this supposition.

6.5.4 Samples 15, 16 and 17 

The analytical results for Samples 15, 16 and 17, 
coupled with their unusual behaviour during 
sample preparation, suggested synthetic dyes. 
Conclusive proof through their identification with 
known references is needed, but little analytical 
information or published data on synthetic dyes 
applicable to historical textiles exist at present 
to enable this. Until further information comes 
to light, it is proposed that synthetic dyestuffs 
are present in the sampled areas of these textile 
fragments.

6.6 Conclusions 

The continued study of textile fragments from Siller 
Holes has revealed that two further samples analysed 
contain traces of natural dyes, and another two are 
likely to have been dyed with synthetic dyestuffs.

The natural dyestuff sources can only be speculated 
upon because additional characteristic compounds 
were not detected, but the suggested sources were 
widely used for many centuries in Europe.

Two more samples have been submitted for 
analysis (SH 97.1.2 and SH 412), and it is intended 
that selected parts of SH 118, SH 121.5 and SH 
234 will be re-analysed to try to identify the dye 
sources.

A summary of results for all the Siller Holes 
textiles analysed for dyes is given in Table 7. 

any natural dyestuff samples or references so far 
analysed in the NMS laboratories. 

When water was added to the extracts from 
Samples 16 and 17 after first reconstituting them 
with methanol, the solutions turned from golden 
yellow to black with small black particles. The black 
solution was not produced with methanol alone, 
indicating that something in these extracts was 
water-insoluble. This again had not been observed 
with other natural dye extracts. 

6.4 Results

Component retention times and spectra were 
compared to those for reference dyes. Table 6 
summarises the data.

6.5 Discussion

6.5.1 Samples 12 and 13

The areas of textiles analysed as Samples 12 and 
13 did not appear to be dyed or, if they had 
been originally, dye components were no longer 
detectable. It is possible that the dark colour is 
natural pigment in the wool.

6.5.2 Sample 14 

Indigo (natural or synthetic) and woad are the 
expected sources for indigotin in Sample 14. 
Synthetic indigo was commercially available in 
the 1890s, but it is not possible to analytically 
differentiate between synthetic and natural indigo.

6.5.3 Sample 18 

Cultivated madder and similar dye plants 
contain two major anthraquinone compounds, 
purpurin and alizarin. Wild madder, however, 
contains almost exclusively purpurin with only a 
trace amount of alizarin, a distinguishing feature 
between it and related dyestuffs (Schweppe 
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Sample no. Find no. Colour Identified 
components

Possible sources

1 SH 77 Blue-green indigotin woad (Isatis tinctoria) or indigo 
(Indigofera tinctoria L.)

2 SH 118 Dark 
green-brown

indigotin woad/indigo

3 SH 118 (1) Dark 
green-brown

indigotin woad/indigo

4 SH 118 (2) Brown luteolin flavonoid-containing dye plant, 
possibly weld (Reseda luteola L.)

5 SH 118 (3) Green-brown (i) indigotin; (ii) 
carminic acid

(i) woad/indigo, (ii) 
anthraquinoid dye insect

6 SH 121.5 Red-brown no dyes detected
7 SH 134 Brown no dyes detected
8 SH 139 Green-brown (i) indigotin; (ii) 

possible flavonoid
(i) woad/indigo, (ii) possible 
flavonoid-containing dye plant

9 SH 234 (1) Red-brown carminic acid anthraquinoid dye insect
10 SH 234 (2) Black (i) indigotin; (ii) 

carminic acid-like 
anthraquinone

(i) woad/indigo, (ii) possible 
anthraquinoid dye insect

11 SH 256 Brown (i) anthraquinone anthraquinoid dye plant
12 SH 99.1 Black no detectable dye 

components
13 SH 197.3 Black no detectable dye 

components
14 SH 405 Green-brown Indigotin woad (Isatis tinctoria) or indigo 

(Indigofera tinctoria L.)
15 SH 412 Black >10 unidentified 

chromophoric 
components

probably synthetic

16 SH 452.2 Brown 4 unidentified 
chromophoric 
components

probably synthetic

17 SH 452.1 Black 1 unidentified 
chromophoric 
component

probably synthetic

18 SH 663.1 Light brown anthraquinone; 
purpurin

red from plant source, possibly 
wild madder (Rubia peregrina)

Table 6  Summary of data
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Table 7  Summary of dye analysis results

*Blue. Indigo could be natural or synthetic.

Sample no. Find no. Description Possible dye source
1 SH 77 blue-green, s-spun woad or indigo*
2 SH 118 dark green-brown, warp woad/indigo*
3 SH 118 (1) dark green-brown, weft woad/indigo*
4 SH 118 (2) brown, weft plant yellow
5 SH 118 (3) dark green-brown, weft woad/indigo + insect red
6 SH 121.5 red-brown, weft? no dye detected
7 SH 134 mid-brown, weft no dye detected
8 SH 139 dark green-brown, weft? woad/indigo* + plant yellow
9 SH 234 (1) red-brown, weft? insect red
10 SH 234 (2) black, weft? woad/indigo* + insect red
11 SH 256 mid-brown, weft? plant red
12 SH 99.1 black, z-spun no dye detected
13 SH 107.3 black, z-spun no dye detected
14 SH 405 green-brown, weft? woad or indigo*
15 SH 412 black, s-spun probably synthetic dye
16 SH 452.2 brown, s-spun probably synthetic dye
17 SH 452.1 black, z-spun probably synthetic dye
18 SH 663.1 light brown, s-spun plant red, possibly wild 

madder
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of narrow, wedge-shaped strips of leather, or rands, 
to strengthen the sole–upper seam and make it more 
waterproof is demonstrated by six examples where 
they survive sandwiched between sole and upper, 
as well as three instances where a fragment of rand 
is still attached to a sole (Cat nos 2, 3, 4, 5, 6, 7, 
11, 13, 14).

Fragments of upper were joined to each other 
by butted edge–flesh stitching channels, with a 
stitch length of 3–4mm. Top edges of uppers were 
protected by being oversewn or by having topbands 
or bindings, such as the three fragments found with 
Cat no. 1, added to them.

The use of low semi-circular heel-stiffeners is 
indicated on two uppers by tunnel-stitching on 
the inside of the quarters; in one case, the stiffener 
itself survives (Cat nos 8 and 19). Such stiffeners 
were frequently used to reinforce the quarters, 
although they were often triangular in shape. A 
study of all the evidence for stiffeners from Perth 
High Street revealed that the semi-circular ones 
belonged predominantly to the 12th century, while 
the triangular ones were mostly of mid-13th- to 
mid-14th-century date (Thomas & Bogdan 2012: 
230).

7.2.2 Repairs

Seven soles have tunnel-stitching, indicating that 
they have been repaired with clump soles (Cat 
nos 1, 3, 4, 5, 10, 11, 12). The foreparts of two 
of these have been repaired at least twice; one 
example appears to have originally been repaired 
with two small patches, which were subsequently 
replaced by one large one (Cat nos 3 and 4). 
Tunnel-stitching above the lasting margin of an 
upper suggests that its sole had been patched 
(Cat no. 21). Eleven other clump soles survive 
separately (Cat nos 44–54).

Such repairs are a very common feature of 
medieval soles. Several soles from Perth High Street 
had cracked further along the edge of a clump sole, 
and had thus required additional remedial attention.

Tunnel-stitching indicates that two uppers were 
also patched (Cat nos 3 and 22). Evidence for 
this form of repair is unusual; Perth High Street 
for instance only produced four patched uppers, 
out of a total of 652 upper fragments. There are 
several explanations. Firstly, uppers would not have 

7. THE LEATHER

Clare Thomas

7.1 Introduction

The leather report discusses 97 separate items, 
comprising mainly shoes (56), but also including 
six straps, three miscellaneous fragments, 22 offcuts 
and ten scraps. The shoe leather is represented by 
soles, uppers and rands, and is distinguished by the 
excellent state of preservation of thread in the sole–
upper seams, and by a complete felt lining. A limited 
range of sole and upper styles can be recognised; 
parallels for these suggest a date in the 12th and 
13th centuries.

7.2 Shoes

Fragments of possibly 56 different shoes survive, 
including one boot complete with sole, upper 
and felt lining, six sole and upper fragments still 
joined together, and another complete upper. Nine 
examples have rands attached, and 13 have thread 
surviving, usually in substantial quantities.

7.2.1 Construction

All the shoes are of turnshoe construction, in which 
the shoe is made inside out, by stitching the lasting 
margin of the upper to the edge of a single sole. The 
shoe is then turned the right way round, with the 
grain side on the outside and the sole/upper seam 
on the inside.

The soles have all the characteristics of turnshoe 
soles: edge–flesh stitching channels with a stitch 
length of 4–6mm; flesh sides are uppermost. Most 
of the uppers have typical lasting margins with 
grain–flesh stitching channels; four examples, 
however, have an edge–flesh stitching channel (Cat 
nos 2, 6, 7, 18). This is most unusual. There appear 
to be only two published parallels – from London 
and from Schleswig. The examples from London are 
of early to mid-12th-century date, and were found 
with shoes with the more normal grain–flesh lasting 
margin. Grew and de Neergaard suggested that they 
should be ‘regarded as transitional between the 
earlier thonged and the later sewn traditions’ (Grew 
& de Neergaard 1988: 48, figs 84, 85). Schnack 
dated the use of such seams at Schleswig to the 11th 
and 12th centuries. (Schnack 1992: 35–6) The use 
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7.2.6 Type 1 

Six soles are broad and straight, with either no waist 
or only a very slight narrowing, and with a straight-
sided forepart, ending in a broad rounded or oval 
toe (Cat nos 2, 5, 6, 7, 8, 9). Rather shapeless, 
they would have been easily cut out. At Perth High 
Street, they belonged predominantly to the 12th 
century. Other parallels range between the 12th and 
13th centuries, as, for example, 42 St Paul Street 
and Gallowgate Middle School, Aberdeen (mainly 
mid-12th to early 13th century) (Stones 1982: 194; 
Thomas & Bogdan 2012: 164, illus 104, 107, 116, 
117, 124, 139, 145, 146 and 147).

7.2.7 Type 2

Two soles are also straight, but are more shapely, with 
definite waists and with curved foreparts, ending in 
oval or rounded toes (Cat nos 1, 4). At Perth, they 
were mainly of 13th-century date; elsewhere, they 
are of 12th- to 14th-century date, as, for instance, 
at Kirk Close, Perth (13th to 14th century) and at 
Aberdeen (42 St Paul Street – mid-12th to early 
14th century; 45–75 Gallowgate – 1250–1400; 
Gallowgate Middle School – 12th to 13th century) 
(Stones 1982: 194; Thomas 1988; Thomas 2001: 
243, illus 183–5; Thomas & Bogdan 2012: 164, 
illus 118, 124, 137, 140, 146, 147).

7.2.8 Type 1/2

One sole (Cat no. 3) belongs to Type 1 or 2.

7.2.9 Type 6 

One forepart with a pointed toe possibly belongs 
to Type 6 (Cat no. 11). These soles are broad and 
straight, with a central point, and with little or no 
waist. Parallels from Perth, Durham and London 
were mainly of 12th-century date (Carver 1979: 
31–3; Grew & de Neergaard 1988: 52, fig 83; 
Thomas & Bogdan 2012: 172, illus 122).

7.2.10 Types 4/5/6

One forepart with a pointed toe is possibly of 
Types 4, 5 or 6 (Cat no. 10). Type 4 soles are 
slender and elegant. At Perth High Street, they were 
predominantly of 14th-century date. Type 5 soles 

deteriorated as quickly as a single sole. Secondly, 
such patching would be very visible and obtrusive. 
Thirdly, by the time an upper required patching, 
the sole was probably beyond redemption. Fourthly, 
uppers may have been repaired more subtly, by the 
insertion of new or reused parts – this may explain 
some side-pieces.

7.2.3 Thread

Thread survives in the sole-rand-upper seam of 12 
items, and in the butted edge–flesh seam which joins 
two fragments of upper together (Cat nos 2–7, 11, 
13, 14, 16, 20, 21, 24). The thread is exceptionally 
well preserved. Initial examination suggests that this 
is cowhair, which is most unusual.

The normal thread was linen, but only one 
possible example of its use was found at Perth High 
Street. Woollen thread, on the other hand, was found 
on 42 soles, which ranged in date from the 12th to 
the mid-14th centuries, with two particularly large 
groups from the second half of the 12th century and 
the first half of the 14th century. Examples from 
London, York and Winchester belong to the 10th 
and 11th centuries, while the shoes with similar 
thread from Dungiven date from the late 16th or 
early 17th century (Henshall & Seaby 1962: 119, 
129, 135; McGregor 1982: 138, 140; Thornton 
1990: 707–8; Vince 1991: 219, 221; Thomas & 
Bogdan 2012: 149).

7.2.4 Reuse

Nine fragments of upper had possibly been cut so 
that the less worn parts could be reused (Cat nos 2, 
4, 5, 7, 19, 20, 34, 39, 43). The leather would have 
been utilised in the manufacture of new shoes from 
old ‘cobbling’ – and also in the repair of shoes and 
other items.

7.2.5 Soles

The 17 soles comprise five complete soles, three 
foreparts, two seats and seven small fragments. Ten 
of these can be assigned to the sole types defined in 
the Perth High Street report, although in some cases 
this is only tentative. The range of styles is narrow, 
consisting mainly of Type 1.
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No thongs survive on Cat no. 1; instead it has 
three slits for thongs, on the quarters; traces of 
stitching round these holes suggests that thongs 
had been stitched to the inside of the quarters. 
This upper is now very fragmentary, but most 
probably originally comprised one large piece, a 
small leg flap and a topband. It has a matching 
felt lining, which appears to be made of one piece 
of felt. Any joins in the felt seem to have been 
obliterated, possibly by compression of the fibres. 
The nearest parallel for a felt lining is from Perth 
High Street, where fragments of felt were found 
inside a Type J boot. Unfortunately, the latter was 
unstratified (Thomas & Bogdan 2012: 224–5). 
There is evidence for linings from Schleswig, but 
these were of leather, and were only associated 
with high boots (Schnack 1992: 118). Grew and 
de Neergaard refer to mentions of shoe linings in 
medieval wardrobe accounts, but note that ‘few 
such linings survive in archaeological deposits 
and none from London’ (Grew & de Neergaard 
1988: 49). 

Cat no. 29 also has a thong, which has been 
threaded through a tunnel hole and a single slit; 
on the flesh side, it ends in a wide tab. Cat nos 4, 
22 and 23 have single thong holes, which are most 
probably for wraparound thongs.

7.2.15 Type Biii

Cat no. 23 is probably part of a boot with vertical 
thonging, threaded through tunnel holes. These 
vertical thongs were apparently used to secure 
wraparound horizontal thongs. This type of fastening 
was also mainly of 12th-century date at Perth High 
Street. Other parallels ranged from the 12th to the 
13th centuries, for example, Aberdeen, London and 
King’s Lynn (Clarke & Carter 1977: 352–4, fig 165, 
nos 19, 23, 24; Grew & de Neergaard 1988: 14–15, 
fig 15–16; Thomas 2001: 243; Thomas & Bogdan 
2012: 207–10).

7.3 Straps

The six straps include four bindings or topbands, 
a thong and a strap of single thickness (Cat nos 
57–62).

are similar to those of Type 4, but are less slender 
and have broader, more curved foreparts. The Perth 
examples were almost all of mid-13th- to mid-14th-
century date (Thomas & Bogdan 2012: 170–2).

7.2.11 Uppers

The 33 uppers include two complete ones (Cat nos 1 
& 18), four with part of vamp and quarters (Cat nos 
2, 4, 5, 19), three vamps (Cat nos 3, 20, 21), seven 
quarters (Cat nos 7, 22–27), one side-piece (Cat 
no. 28) and 16 fragments (Cat nos 29–44). Twelve 
of these can be assigned, with varying degrees of 
confidence, to the Perth High Street upper types.

7.2.12 Type A

One of the complete uppers belongs to Type A (Cat 
no. 18), which consists of ankle boots of one-piece 
wraparound design with no surviving thongs or 
holes for thongs. At Perth High Street they ranged 
from the early 12th to the late 14th centuries, but 
were predominantly of 12th-century date (Thomas 
& Bogdan 2012: 196–200).

7.2.13 Type B 

Seven uppers are probably of Type B, which consists 
of boots of one-piece design, similar in construction 
to Type A, but with the addition of thongs wrapped 
around the foot in varying patterns.

7.2.14 Type Bi/ii

Type Bi has one horizontal thong, held in place by 
tunnel holes and by single thong holes; Type Bii has 
two or more horizontal thongs. At Perth High Street 
both variants were mainly of 12th-century date; other 
parallels range from the 12th to the 14th centuries, 
for example, Low Petergate, York; London (Bi – first 
half 12th century to mid-13th century; Bii – early 
to mid-13th century); Bristol Bridge (13th to 14th 
century) and Newcastle (Bii – mid-13th to mid-14th 
century) (Goodfellow & Thornton 1972; Grew & de 
Neergaard 1988: 9–17; Dixon 1989: 177–9; Thomas 
& Bogdan 2012: 201–7; Thomas forthcoming).

The best evidence for wraparound thongs is on 
Cat no. 24, which has clear impressions from a 
thong on its grain surface, as well as a surviving 
fragment of thong and a tunnel hole.
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fragment, while another three may originally have 
been parts of uppers (Cat nos 86–9).

7.5 Miscellaneous fragments

Three stitched fragments could be parts of either 
shoes or other items (Cat nos 95–7).

7.6 Conclusion

The parallels for the sole and upper styles quoted 
above suggest that the assemblage is of 12th-century 
date. This argument is reinforced by the presence 
of the unusual edge–flesh lasting margins. On the 
other hand, the Type 2 sole and the Type Bii uppers 
could extend the date span to the 13th century. The 
narrow range of styles indicates that the leather is 
probably all of the same date.

This assemblage is distinguished by the felt lining 
and by the excellent state of preservation of the 
thread in the sole–upper seams. Only one parallel 
is known for the felt lining, and no other use is 
recorded of cowhair as shoe thread.

The leather is all very worn, with much evidence 
for repairs. Repairs are a common feature of 
medieval turnshoes; the single sole would not have 
lasted long. However, the extent to which these 
shoes had been patched is most striking. It is also 
noticeable that all the waste material is worn. None 
of it suggests working of new leather, only the reuse 
of old material.

This assemblage is almost unique, in that it is 
not from an urban site. The only other Scottish 
medieval assemblage from a non-urban site is that 
from Threave Castle, and that was of later date – 
late 14th to early 15th century (Thomas 1981: 
123–6). It is just possible that the simple form of 
the shoes, especially the wide, shapeless soles, may 
be attributable to the presumed occupation of the 
owners – mining – in which case the date could be 
later than 12th century. Shoe styles, especially sole 
styles, vary and recur; accordingly, the dates quoted 
above should be taken as a guideline only, not as 
fixed certainties.

7.3.1 Bindings or topbands

The bindings are narrow strips of leather folded 
once and stitched where the edges meet (Cat nos 
57–60). They are very similar to the fragments of 
topband belonging to Cat no. 1. Such bindings were 
commonly used not only on the top edges of uppers 
but also on the edges of items of leather clothing.

7.3.2 Thong

The thong consists of a tapered strip, with a slit at 
the wider end; it is most probably some form of 
fastening (Cat no. 61).

7.3.3 Strap of single thickness

The strap is made of a single thickness of leather, and 
has an irregular row of slits parallel to each long edge 
(Cat no. 62). These slits were purely decorative and 
may have been further enhanced by being stitched. 
Such straps had many uses; some may have been 
joined together to form girdles.

7.4 Waste material – offcuts and scraps

The assemblage also contains 22 offcuts and ten 
scraps.

7.4.1 Offcuts

The offcuts consist of six thin strips, three triangles, 
four rectangles, one circle, one trapezium, one vamp-
shaped item and six irregularly shaped fragments 
(Cat nos 63–84). Thickness, apart from delaminated 
pieces, varied between 1mm and 4mm; most were 
2–3mm thick. Over half the items were worn. At 
least four offcuts appear to have been made from 
reused leather; one of these, Cat no. 77, is probably 
part of an upper which has been made into a repair 
patch. None of the offcuts resemble typical shoe-
cutting waste.

7.4.2 Scraps

The ten scraps are all irregularly shaped and worn 
(Cat nos 85–94). One is possibly a delaminated sole 
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was most probably a low ankleboot of one-piece 
construction, fastened with two or three wraparound 
thongs – Type Bi. No fragments of rand survive.

Almost complete felt lining for boot, comprising 
sole, vamp and quarters, all in one piece, and 
topband. Impression of stitching along top edge 
of quarters/leg. Also trace of stitching on topband. 
Crack down centre of vamp identical to one on 
vamp, suggesting that this might have been a 
deliberate slit, to relieve pressure caused by too tight 
a shoe. No apparent join in felt – possibly join has 
been pressed out.

8.1.2 Sole and upper fragments

▶ [2] Find no. 110.5.3: Sole (Type 1) with rand 
and with strip of upper (Type A or B?) and with 
thread (Illus 12, no. 2)
Sole complete except for worn holes. Probably left 
foot, judging from hole at big toe area. Short, broad 
seat, only slight narrowing for waist, wide, straight 
forepart, tapering to an oval toe, centrally aligned – 
Type 1. Edge–flesh stitching channel, stitch length 
5–6mm. Worn, with large holes in seat and in centre 
forepart and with smaller hole in front of forepart, 
in big toe area. Also small cracks at rear of seat and 
at front of forepart. Length c 280mm, width of seat 
c 65mm (distorted), width of waist c 64mm, width 
of forepart c 88mm. Thickness c 1–2mm. Rand 
sandwiched between sole and upper, only around 
forepart, from front of waist on each side. No rand 
at waist or seat. Triangular cross-section. Upper 
survives as 10–25mm wide strip, 2–3mm thick, in 
two pieces. Larger extends from inside vamp wing, 
to inside edge of quarters, comprising both vamp 
and quarters. Smaller consists of triangular-shaped 
fragment, filling gap between vamp wing and front 
of quarters. Lasting margin is securely attached to 
sole with thread, thus stitching channel itself not 
visible. What is visible is very similar to that of no. 6, 
accordingly probably edge–flesh stitching channel; 
stitch length 5–6mm. Sideseam linking vamp wing 
and side-piece survives for c 20mm; edge–flesh 
stitching channel, stitch length 3–4mm. Edge–flesh 
stitching channel also links side-piece to diagonal 
edge of quarters, stitch length 3–4mm. This appears 
to be a wraparound upper of one-piece design – 
probably Type A or B. Rest of upper has been cut 
away, possibly for reuse. Worn, especially at front 

8. CATALOGUE

8.1 Shoes

8.1.1 Complete shoe and lining

▶ [1] Find no. 110.5.1: Sole (Type 2), upper (Type 
Bii) with topband and felt lining (Illus 10; Illus 
12, nos 1a-1d)
Complete left sole, with short seat, slight narrowing 
for waist and broad, gently curved forepart, centrally 
aligned, ending in rounded toe – Type 2. Edge–
flesh stitching channel, stitch length 5mm. Worn, 
with small hole in front forepart, and with cracks 
in centre forepart, waist and front of seat. Partially 
delaminated. Tunnel-stitch holes indicate that both 
seat and forepart have been repaired with clump 
soles. Length 231mm, width of seat 63mm, width 
of waist 61mm, width of forepart 90mm. Thickness 
not measured because of delamination.

Nine fragments of upper, comprising vamp, 
quarters, leg flap and topband. Probably originally 
one large fragment, plus leg flap and topband – 
one-piece wraparound design. Vamp has lasting 
margin with grain–flesh stitching channel, stitch 
length 5mm, and edge–flesh stitching channels at 
vamp throat and vamp wing, stitch length 3mm. 
Very worn and fragile, with large crack down 
centre of vamp and several smaller ones. Quarters 
consists of several exceedingly fragile pieces, but 
these were most probably all part of same piece 
as vamp. One fragment has lasting margin, as 
above. Two fragments have edge–flesh stitching 
channel, as above, for front of leg on one side and 
for attachment to vamp wing and leg flap on other 
side. One fragment also has three slits for thongs, 
with stitching around and beneath two; also traces 
of stitching for another thong hole. This stitching 
suggests that the ends of three thongs were attached 
to inside of quarters. Leg flap is small, approximately 
trapezoidal, with one oversewn edge and two edge–
flesh stitching channels, as above. Surviving height 
of quarters (incomplete) c 75mm. Follicle pattern 
is very worn but appears to be cattlehide. Three 
fragments of topband or binding, originally one, 
formed by folding a strip of leather once. Hem-
stitching and tunnel-stitching along top of fold 
indicate how the binding was attached to the upper. 
Two approximately parallel grooves on one side of 
each fragment may have been for decoration. This 
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area; complete except for holes. Short, broad seat; 
slight narrowing for waist on inside of sole; long 
straight forepart, ending in central toe. Sole is 
now very distorted; probably Type 2. Edge–flesh 
stitching channel, stitch length 6mm. Exceedingly 
worn, with holes in big toe area, outer rear of 
forepart and in seat. Partially delaminated. Tunnel-
stitch holes indicate that both forepart and seat 
have been repaired with clump soles. Forepart has 
been repaired more than once, possibly originally 
with two separate clump soles, then with one 
large one. Length c 245mm; width of seat 73mm; 
width of waist 65mm; width of forepart c 87mm; 
thickness not measured because of delamination. 
Rand survives around forepart, as three separate 
fragments, from outer waist to middle of inner 
forepart. No sign of rand where fragment of 
quarters is still attached to sole. Triangular cross-
section. Two fragments of upper are still attached 
to sole – vamp and quarters. Vamp is exceedingly 
worn, and is detached from sole at front. Surviving 
fragment is only c 25–30mm wide. Rest appears 
to have been cut away, possibly for reuse. Quarters 
is also exceedingly worn, and is partially detached 
from lasting margin. Vertical edge–flesh stitching 
channel, stitch length 4mm, on inside of quarters, 
for attachment to vamp wing. All other edges of 
quarters have been torn, not cut. Both vamp and 
quarters have lasting margin with grain–flesh 
stitching channel, stitch length 6mm. Cattlehide.

Also two separate fragments of upper – side-piece 
and leg flap. Side-piece is small, approximately 
trapezoidal, with lasting margin, as above, with 
thread; edge–flesh stitching channels on other three 
sides, stitch length 3–4mm. Small oval thong hole, 
4 × 2mm, c 4mm from front edge and c 16mm 
from top edge. Leather bears a distinct mark from 
a horizontal thong. Rear edge–flesh stitching 
channel matches that on quarters, while top one 
fits corresponding channel on leg flap. Worn, with 
crack. Height 100mm; width 23mm at base, 41mm 
at top; thickness 3mm. Cattlehide. 

Leg flap is much larger, also approximately 
trapezoidal, with two edge–flesh stitching channels, 
as above, and with two oversewn edges. Worn, with 
large tear. Fits above side-piece, and presumably 
above vamp throat. 

This is probably a wraparound upper of one-piece 
design, with horizontal thongs – Type Bi? Height 

of vamp. Thread survives in sole/rand/upper seam, 
good example of inside of seam, knot at inside waist. 
Follicle pattern worn.

▶ [3] Find no. 110.5.2 and Find no. 110.5.3.2: 
Sole (Type 1 or 2) with rand and with vamp and 
with thread (Illus 12, no. 3)
Sole, complete apart from large hole in seat. Right 
foot. Short, broad seat, slight narrowing for waist, 
wide forepart, ending in centrally aligned rounded 
toe – Type 1 or 2. Edge–flesh stitching channel, 
stitch length 5–6mm. Exceedingly worn and 
partially delaminated, with holes in big toe area and 
in rear of forepart; also very large hole in seat, where 
stitching channel is tom. Traces of tunnel-stitch 
holes indicate that both seat and forepart have been 
repaired, forepart probably twice. Length c 265mm 
(distorted by wear in seat); width of seat c 72mm; 
width of waist 63mm; width of forepart c 82mm. 
Thickness not measured because of delamination. 
Rand survives, in situ, as three separate sections, 
from middle of inner edge of seat to outer waist. 
Triangular in cross-section. Two fragments of 
vamp survive; originally one piece. Small portion 
of vamp is still attached to rand and sole. Lasting 
margin with grain–flesh stitching channel, stitch 
length 5–6mm. Other edges torn. Larger fragment 
matches torn edges of smaller one. Lasting margin 
as above. Also vertical edge–flesh stitching channel 
on vamp wing, stitch length 3mm. Tunnel-stitch 
holes around a crack which runs inwards from vamp 
wing indicate that upper has been patched. Vamp 
throat cut but apparently not stitched. Worn and 
partially delaminated. Grain surface is very worn. 
Cattlehide. Thread survives in sole/rand/upper 
seam, and in lasting margin of larger fragment of 
vamp, but not as well as in nos 2 and 6. Length 
of vamp c 160mm; surviving height of vamp wing 
60mm; thickness 2–3mm. Shoe is incomplete, as 
the quarters are missing. The curved nature of the 
vamp throat, with no apparent stitching, suggests 
that this might have been a low shoe. See also no. 
25, fragment of quarters or leg from same context. 
Does not join vamp but possibly part of same shoe.

▶ [4] Find no. 31: Sole (Type 2 ?), rand, part of 
vamp, part of quarters, side-piece, leg flap (Type 
Bi?) and thread (Illus 12, nos 4a–b)
Sole, probably left foot, judging by hole in big toe 
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pattern exceedingly worn. Upper also worn but 
possibly cattlehide.

▶ [7] Find no. 84: Seat of sole (Type 1?) with rand 
and with quarters and vamp wing (Type A or B) 
and with thread (Illus 13, no. 7)
Seat of sole, short and broad, cut across rear of 
waist – probably Type 1. Edge–flesh stitching 
channel, stitch length 5–6mm. Stitching channel 
also survives on each side for c 90mm. Very worn, 
with large hole. Surviving length of seat c 75mm, 
total surviving length c 190mm; width c 85mm; 
width at cut c 80mm; thickness 2–3mm. Three 
fragments of rand sandwiched between sole and 
upper, but not around rear of seat. Flat cross-
section. Probably cattlehide. Strip of quarters and 
of vamp wing – two separate fragments – attached 
to sole/rand. Lasting margin appears to have edge–
flesh stitching channel, stitch length 5–6mm. 
Butted edge–flesh seam, stitch length 3–4mm, 
links quarters to vamp wing. Surviving height of 
vamp/quarters c 30mm. Rest of upper has been 
cut away. Probably wraparound upper of one-piece 
design – Type A or B. Follicle pattern worn. Thread 
survives.

8.1.3 Soles: complete

▶ [8] Find no. 110.5.3: Sole (Type 1?) (Illus 13, 
no. 8)
Left sole, complete except for holes. Short, broad 
seat, only very slight narrowing for waist, wide, 
straight forepart, centrally aligned, ending in 
broad rounded toe probably Type 1. Edge–flesh 
stitching channel, stitch length 4–5mm. Worn, 
with large holes in front of forepart and in seat. 
Length 263mm; width of seat 78mm; width of 
waist 78mm; width of forepart 105mm; thickness 
c 2mm.

8.1.4 Soles: foreparts

▶ [9] Find no. 271: Sole/fragment – forepart – 
(Type I?) (Illus 13, no. 9)
Fragment of broad, oval forepart of sole, possibly 
right foot – probably Type 1. Edge–flesh stitching 
channel, stitch length 5mm. Torn irregularly across 
tread. Very worn, distorted and delaminated. 
Surviving length c 155mm; width c 105mm; 
thickness not measured because of delamination.

142mm; width 85–122mm; thickness 3mm. 
Cattlehide.

▶ [5] Find no. 55: Sole fragment (Type 1) with 
rand portion of upper (Type A or B) and thread 
(Illus 13, no. 5)
Fragment of sole, with part of seat, waist and 
forepart. Probably short seat, slight narrowing for 
waist, straight-sided forepart ending in rounded 
toe – Type 1. Torn lengthways. Edge–flesh 
stitching channel, stitch length 6mm. Very worn 
and delaminated. Tunnel-stitch holes indicate that 
both seat and forepart have been repaired with 
clump soles. Surviving length c 270mm; surviving 
width 80mm. Thickness not measured because of 
delamination. Rand survives, sandwiched between 
sole and lasting margin of upper. Triangular cross-
section. Lasting margin of vamp still attached. 
Small portion of quarters or side-piece, probably 
the latter, survives, also attached to sole/rand. Both 
vamp and quarters have lasting margin with grain–
flesh stitching channel, stitch length 6mm. Side-
piece also has faint trace of side-seam. Vamp torn 
above lasting margin. Rest of side-piece cut away, 
possibly for reuse. Surviving height of side-piece c 
70mm. Probably wraparound upper of one-piece 
design, Type A or B. Follicle pattern worn. Thread 
survives. Also, separate small fragment comprising 
sole and rand with thread. Maximum dimensions 55 
× 15mm. Also small fragment of sole, 55 × 28mm. 
See also peculiarly-shaped clump sole (Cat no. 27) 
and offcut (Cat no. 80).

▶ [6) Find no. 110.5.4: Sole fragment (Type 1?) 
with rand, strip of upper and with thread (Illus 
13, no. 6)
Fragment of sole, possibly comprising portion of 
waist and forepart. Probably broad and straight with 
little or no indentation at waist – Type 1? Edge–flesh 
stitching channel, stitch length 5–6mm. Surviving 
length c 210mm; width c 60mm; thickness 3mm. 
Fragment of rand, sandwiched between sole and 
upper, only around forepart, not in waist. Triangular 
cross-section. Strip of upper, still attached to sole 
and sole/rand by thread which survives in situ. 
Upper lasting margin with edge–flesh stitching 
channel, stitch length 5–6mm. Upper also has 
10mm long stretch of side seam, with edge–flesh 
stitching channel, stitch length 4mm. Sole follicle 
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channel, stitch length 5mm. Other edges torn. 
Delaminated. Surviving length c 50mm, surviving 
width 15mm; thickness not measured because of 
delamination.

▶ [16] Find no. 123: Sole fragment with thread 
(not illustrated)
Small, worn and delaminated fragment of sole, 
with edge–flesh stitching channel, stitch length 
not measurable. Other edges torn. Maximum 
dimensions c 40 × 30 × 2mm.

▶ [17] Find no. 209: Sole fragment (not illustrated)
Most probably fragment of sole, with traces of 
edge–flesh stitching channel. Exceedingly worn and 
delaminated. Maximum dimensions c 90 × 75mm.

8.1.7 Uppers: complete

▶ [18] Find no. 110.5.4: Upper with side-piece 
and stiffener – PHS Type A (Illus 14, nos 18a–e)
Almost complete upper of one-piece, wraparound 
design, missing only a leg flap. Large fragment 
comprises vamp with broad oval toe and with vamp 
wing and vamp throat, and quarters with leg flap. 
Separate side-piece fills gap between vamp wing and 
quarters, extending from lasting margin to top edge. 
Both fragments have an unusual lasting margin, with 
an edge–flesh stitching channel, stitch length 4mm. 
Edge–flesh stitching channels, stitch length 3mm, 
on vamp wing, vamp throat, vertical edge of quarters 
and on both vertical edges of side-piece. Top edges of 
quarters and side-piece oversewn. Tunnel-stitching 
on inside of quarters indicates position of low semi-
circular stiffener, which survives separately. Stiffener 
has lasting margin with normal grain–flesh stitching 
channel, stitch length 4mm. No tunnel holes for 
thongs; no impressions from thongs – hence Type 
A. Worn, with split at vamp throat. Follicle pattern 
indistinct. Length (front of vamp to rear of quarters) 
249mm; length of vamp 135mm; height of side-
piece 97mm; thickness 2mm.

8.1.8 Uppers: vamp and quarters

▶ [19] Find no. 43: Upper – vamp and quarters 
(Type A or B?) (Illus 14, no. 19)
Fragment of upper, comprising vamp and quarters. 
Vamp has broad, oval toe. Lasting margin with 
grain–flesh stitching channel, stitch length 5–6mm. 

▶ [10] Find no. 136: Sole fragment – forepart 
(Type 4/5/6?) (Illus 13, no. 10)
Small fragment of forepart, with pointed toe – 
possibly Type 4 or 5 or 6. Edge–flesh stitching 
channel, stitch length 5mm. Other edges torn. 
Worn, cracked and delaminated. Faint suggestion 
of stitching for clump sole. Length 57mm; width 
c 47mm; thickness not measured because of 
delamination.

▶ [11] Find no. 40: Sole fragment – forepart – 
(Type 6) with rand and with thread (Illus 13,  
no. 11)
Wide forepart of left sole, ending in broad point – 
possibly Type 6. Edge–flesh stitching channel, stitch 
length 4 mm. Cut across rear. Traces of tunnel-stitch 
holes indicate that it has been repaired with a clump 
sole. Exceedingly worn, with holes in front and 
centre of forepart. Partially delaminated. Rand, with 
flat cross-section, still attached by thread to sole. 
Length c 139mm; width 97mm; thickness c 2mm.

8.1.5 Soles: seat

▶ [12] Find no. 165: Sole fragment (not illustrated)
Fragment of sole, probably seat, exceedingly worn 
and delaminated. Edge–flesh stitching channel, 
stitch length 5.5mm. Also trace of tunnel-stitching 
for clump sole. Maximum dimensions c 90 × 38mm.

8.1.6 Soles: fragments

▶ [13] Find no. 106: Sole fragment with rand and 
thread (not illustrated)
Small fragment of sole, with edge–flesh stitching 
channel, stitch length 5mm. Maximum dimensions 
c 30 × 50 × 3mm. One edge cut, rest torn. Fragment 
of rand attached to sole, approximately rectangular 
cross-section. Thread survives in situ.

▶ [14] Find no. 158: Sole fragment with rand and 
thread (not illustrated)
Tiny fragment of sole, with edge–flesh stitching 
channel, stitch length 4.5mm. Worn and delaminated. 
Maximum dimensions 35 × 7mm; thickness not 
measured because of delamination. Rand attached; 
flat cross-section. Thread survives in situ.

▶ [15] Find no. 94: Sole fragment (not illustrated)
Very small sole fragment. Edge–flesh stitching 
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possibly Type Bi. Cattlehide. Height 118mm; width 
114mm; thickness 3mm.

8.1.11 Uppers: quarters/leg

▶ [23] Find no. 68: Upper fragment – leg (Type 
Bi?) (Illus 14, no. 23)
Approximately trapezoidal fragment, probably part 
of leg of boot. Edge–flesh stitching channels on four 
sides; stitch length on the three longer sides 3–4mm; 
on shorter edge 5–6mm. Side edge and part of longest 
edge–flesh side oversewn. Single thong hole, 3 × 
2mm, c 4mm above shortest edge–flesh side. Length 
120mm; height 65mm; thickness 3–4mm – unusually 
thick for an upper. Probably cattlehide. Stitch length 
on shortest edge–flesh side raises possibility that this 
might be a lasting margin, as in no. 6; however, 
the thong hole makes this most unlikely. The short 
oversewn stretch is most unusual; it is conceivable 
that it is not really oversewn but a worn stretch of 
edge–flesh seam. Possibly part of upper of one-piece 
design with wraparound thong – type Bi.

▶ [24] Find no. 391: Upper fragment – quarters 
and leg? (Type Bi?), with thread (not illustrated)
Two upper fragments, one tiny and triangular, other 
long and narrow, stitched together with butted edge–
flesh seam, stitch length 3–4mm. Tiny fragment also 
has oversewn edge, third edge cut. Larger fragment 
has a 70mm long edge–flesh stitching channel – 
vamp throat? Other edges cut. Thong through slit 
in corner between the two edge–flesh stitching 
channels, knotted on flesh side. Tunnel hole for 
thong parallel to end of longer edge–flesh stitching 
channel and 9mm from edge. 

Clear marks on grain side indicate that thong had 
long unsecured stretches. This suggests that it was a 
horizontal wraparound thong and not a vertical one. 
Hence the oversewn edge on the smaller fragment 
must be a vertical one. This in turn implies that the 
longer edge–flesh stitching channel may have been 
the higher portion of a vamp throat seam. Possibly 
part of a boot of one-piece design with wraparound 
thong – Type Bi? Cattlehide. Length 185mm; height 
26mm; thickness 2mm.

▶ [25] Find no. 110.5.5: Upper fragment – 
quarters or leg? (Type Bi?) (not illustrated)
Small, approximately triangular fragment of 

Lasting margin is very worn, missing in parts and in 
other parts bears extra, repair stitch holes, especially 
on inner vamp and on rear of seat. Tunnel-stitching 
on inside of quarters for low, semi-circular heel 
stiffener. No surviving edge–flesh seams. Upper has 
been cut or torn c 30–70mm above lasting margin. 
Probably wraparound upper of one-piece design – 
Type A or B. Worn, with crack towards rear of vamp. 
Surviving length of vamp c 90mm; approximate 
length of upper (front of vamp to middle of stitching 
for stiffener) c 260mm; surviving height of quarters 
36mm. Thickness 3mm. Cattlehide.

8.1.9 Uppers: vamp

▶ [20] Find no. 45: Upper – vamp with thread 
(Illus 14, no. 20)
Front of vamp, with broad oval toe. Lasting margin 
with grain–flesh stitching channel, stitch length 
5–6mm; thread survives in some stitch holes. Worn, 
with a large crack. Rest of vamp has been cut or 
torn away. Cattlehide. Surviving length c 148mm; 
surviving width c 90mm; thickness 2mm.

▶ [21] Find no. 156: Vamp of upper, with thread 
(not illustrated)
Fragment of vamp of upper, consisting of a strip 
c 5–10mm wide, with lasting margin with grain–
flesh stitching channel, stitch length 5–6mm. 
Thread survives in some stitch holes. Extra stitch 
holes above lasting margin, especially at front of 
vamp, suggest repair, probably the attachment of 
a clump to the sole. Rest of upper has been cut 
away. Surviving length of vamp 175mm; thickness 
2.5–3mm. Cattlehide.

8.1.10 Uppers: quarters

▶ [22] Find no. 29: Upper fragment – quarters? – 
(Type Bi?) (Illus 14, no. 22)
Approximately rectangular fragment of upper, 
probably quarters of side-piece, with two edge–
flesh stitching channels, stitch length 3mm, and 
with oversewn top edge. Fourth edge torn, possibly 
originally lasting margin. Above torn edge and 
adjacent to one edge–flesh stitching channel, 
tunnel-stitching for repair patch. Small, oval thong 
hole, 4 × 1mm, c 30mm above tunnel-stitching. 
Worn. If quarters, separate from vamp. Probably 
part of wraparound upper with horizontal thong, 
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8.1.13 Uppers: fragments

▶ [29] Find no. 54: Upper fragment with thong 
(Type Bi) (Illus 14, no. 29)
Irregularly shaped upper fragment with two edge–
flesh stitching channels, stitch length 3–4mm, one 
diagonal, c 85mm long, the other horizontal ?c 
160mm long – unusual in an upper. Also, short 
length of thong threaded through tunnel hole and 
single slit adjacent to diagonal stitched edge. Thong 
ends in wide tab on flesh side. End of thong on 
grain side torn. Also trace of tunnel hole for thong 
adjacent to torn edge. Bottom edge of fragment cut. 
Probably part of upper of one-piece design with 
wraparound thong – Type Bi. Worn, with torn edge 
and cracks. Cattlehide. Surviving length 179mm; 
surviving height 77mm; thickness 2mm.

▶ [30] Find no. 91: Upper fragment (Illus 14, no. 
30)
Triangular fragment, with one edge–flesh stitching 
channel, stitch length 3–4mm, and with one, 
possibly two oversewn edges. Worn. Cattlehide? 
Length 45mm; height 48mm; thickness 2mm.

▶ [31] Find no. 98: Upper fragment (not 
illustrated)
Upper fragment with edge–flesh stitching channel, 
stitch length 3.5–4mm. Other edges torn. 
Cattlehide. Maximum dimensions 90 × 35 × 3mm. 

▶ [32] Find no. 99: Upper fragment (not 
illustrated)
Small upper fragment with edge–flesh stitching 
channel, stitch length 3.5mm. Faint traces of 
tunnel-stitching on flesh side, possibly for stiffener. 
Goatskin? Maximum dimensions c 62 × 45 × 2mm. 

▶ [33] Find no. 106: Upper fragment (not 
illustrated)
Small upper fragment, with edge–flesh stitching 
channel, stitch length not measurable. Cattlehide. 
Maximum dimensions 94 × 17 × 2.5mm. 

▶ [34] Find no. 106: Upper fragment (not 
illustrated)
Small upper fragment, with trace of oversewn 
edge. Possibly cut to allow reuse of remainder. 
Delaminated. Cattlehide. Maximum dimensions 
50 × 55 × 1.5mm. 

upper, possibly part of quarters or leg. Edge–
flesh stitching channel, stitch length 4mm on 
one side, second side oversewn, third torn. 
Also two small oval thong holes, 3 × 1mm. 
Possibly part of upper of one-piece design with 
wraparound thong – Type Bi. Might be part of 
same upper as 3, but grain surface is significantly 
less worn. Cattlehide. Maximum dimensions 80 
× 60 × 2mm. 

▶ [26] Find no. 83: Upper fragment – leg? (not 
illustrated)
Small fragment of upper with two oversewn edges 
meeting in a right-angle. Worn and partially 
delaminated. Cattlehide. Maximum dimensions 
90 × 50 × 3mm. 

▶ [27] Find no. 157: Upper fragment – leg? (not 
illustrated)
Small, approximately trapezoidal upper fragment, 
with two oversewn edges and one edge–flesh 
stitching channel, stitch length 4mm. Fourth edge 
cut. Part of leg? Cattlehide. Maximum dimensions 
30 × 37 × 3mm.

8.1.12 Uppers: side pieces

▶ [28] Find no. 52: Two upper fragments – side-
pieces – one with vertical thong (Type Biii) (Illus 
14, no. 28)
Larger fragment consists of trapezoidal side-piece, 
with three edge–flesh stitching channels, stitch 
length 3mm; fourth edge oversaw. Stretch of vertical 
thong threaded through three tunnel holes and 
single slit. Thong appears to have crossed down 
to lower piece of upper. Top end of thong secured 
through tunnel hole on flesh side. Thread fibre 
held in place by thong. Bottom end of thong torn. 
Worn. Possibly goatskin (upper and thong). Height 
115mm; width 60–65mm; thickness 2mm. Length 
of thong (on grain side) c 55mm; width 4–7mm; 
thickness c 1mm.

Smaller fragment possibly fits first near top 
edge. Edge–flesh stitching channel, matching 
that on larger fragment. Top edge oversewn. 
Rest of fragment torn. Very worn. Surviving 
height 47mm; surviving width 57mm; thickness 
c 2mm.
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▶ [41] Find no. 196: Upper fragment (not 
illustrated)
Small upper fragment with oversewn edge. One edge 
cut, others torn. Cattlehide? Maximum dimensions 
44 × 21 × 2mm. 

▶ [42] Find no. 212: Upper fragment (not 
illustrated)
Tiny upper fragment with oversewn edge. Two 
other edges cut, fourth torn. Goatskin? Maximum 
dimensions 25 × 15 × 1.5mm. 

▶ [43] Find no. 224: Upper fragment (not 
illustrated)
Upper fragment, with lasting margin with grain–
flesh stitching channel, stitch length 5mm. Cut with 
an irregular line c 20–47mm above lasting margin 
– to allow reuse of remainder? Cattlehide. Length c 
210mm, height 47mm, thickness 1.5mm. 

▶ [44] Find no. 81: Upper fragment (not 
illustrated)
Small fragment of upper, with one edge–flesh 
stitching channel, stitch length 3–4mm. Rest of 
fragment torn. Worn and partially delaminated. 
Cattlehide. Maximum dimensions 73 × 43 × 
2mm. 

8.1.14 Uppers: clump soles and upper repair 
patches

▶ [45] Find no. 28: Clump sole or upper repair 
patch with thong (Illus 15, no. 45)
Approximately triangular fragment, with tunnel-
stitching along long, straight edge and with hem-
stitching on the other edges. Short fragment of 
thong, with knot, threaded through slit near apex 
of triangle. Also small slit – for thong? – c 9mm 
from long, straight edge. Worn. Possibly made from 
reused fragment of upper. Length 120mm; width 
73mm; thickness 2–3mm.

▶ [46] Find no. 277: Clump sole or upper repair 
patch (Illus 15, no. 46)
Approximately oval fragment, with one long straight 
edge formed by an edge–flesh stitching channel, 
stitch length 5mm; tunnel-stitching on curved 
edges. Either upper repair patch or part of clump 
sole. A clump sole from Perth High Street was made 
of two reused pieces of upper joined together with 

▶ [35] Find no. 113: Upper fragment (not 
illustrated)
Small upper fragment with lasting margin with 
grain–flesh stitching channel, stitch length 4–5mm. 
Thread survives. Cattlehide. Maximum dimensions 
65 × 15 × 2mm. 

▶ [36] Find no. 132: Upper fragment (not 
illustrated)
Completely delaminated upper fragment, with 
grain layer only surviving. Faint trace of edge–flesh 
stitching channel. Exceedingly worn. Maximum 
dimensions 108 × 35 mm. 

▶ [37] Find no. 138: Upper fragment (not 
illustrated)
Completely delaminated upper fragment, with flesh 
layer only surviving. Trace of edge–flesh stitching 
channel, stitch length 3mm. Maximum dimensions 
107 × 58mm. 

▶ [38] Find no. 157: Upper fragment (not 
illustrated)
Small, approximately oblong upper fragment, 
with one edge–flesh stitching channel, stitch 
length 2.5–3mm, and with three grain–flesh 
stitching channels, grain bent slightly as if to 
form edge, stitch length 2.5–3 mm. Not lasting 
margin, substitute for edge–flesh stitching 
channel. Faint suggestion of tunnel-stitching 
on flesh side. Worn and partially delaminated. 
Probably cattlehide. Maximum dimensions 51 
× 40 × 1.5mm. 

▶ [39] Find no. 104: Upper fragment? (not 
illustrated)
Approximately seat-shaped fragment, with trace of 
edge–flesh stitching channel, stitch length 5mm. 
Exceedingly worn and delaminated. Possibly cut 
for reuse as clump. Probably cattlehide. Maximum 
dimensions 100 × 75mm.

▶ [40] Find no. 183: Upper fragment (not 
illustrated)
Upper fragment, with lasting margin with grain–
flesh stitching channel, stitch length 6mm. Worn 
and completely delaminated, only grain layer 
survives. Cattlehide. Length 125mm; height 
38mm. 
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end and one pointed end. Tunnel-stitching for 
attachment to sole. Worn and delaminated. Length 
91mm; width 75mm; thickness 2mm.

▶ [55] Find no. 165: Clump sole (not illustrated)
Two fragments of clump sole, with faint trace of 
tunnel-stitching. Very worn and delaminated. 
Maximum dimensions c 70 × 38mm. 

8.1.15 Uppers: rand

▶ [56] Find no. 113: Rand (not illustrated)
Short strip of rand, with grain–flesh stitching 
channel, stitch length 5mm. Length 100mm; width 
5–9mm; thickness c 2mm. 

8.2 Straps

8.2.1 Topbands (not illustrated)

▶ [57] Find no. 98: Topband 
Strip folded once and stitched where edges meet. 
Partially delaminated, slightly worn. Goatskin? 
Length c 115mm, width (folded) 10mm, thickness 
c 1mm. 

▶ [58] Find no. 109: Topband
Strip folded once and stitched where edges meet. 
Very worn and partially delaminated, grain too worn 
for follicle analysis. Maximum dimensions c 143 × 
7–12mm. 

▶ [59] Find no. 136: Topband
Strip folded once and stitched where edges meet. 
Worn and incomplete. Cattlehide? Maximum 
dimensions 135 × 14 (unfolded) × 1mm. 

▶ [60] Find no. 233: Topband
Strip folded once and stitched where edges meet. 
Worn. Length 185mm; width (folded) 6mm; 
thickness 1mm. 

8.2.2 Thong

▶ [61] Find no. 275: Thong? (Illus 15, no. 61)
Strip, tapering slightly towards one end; wider end 
spilt lengthways; trace of grain–flesh holes. Thong 
or other fastening? Worn. Length c 200mm; width 
5–7mm; thickness 2mm.

a butted edge–flesh seam. Worn. Length 73mm; 
width 27mm; thickness 2–3mm.

▶ [47] Find no. 55: Clump sole or upper repair 
patch? (not illustrated)
Approximately rectangular fragment, with tunnel-
stitching. Also oval thong hole, 6 × 2mm. Grain 
surface is distorted but not badly worn – probably 
cattlehide. This suggests that it was not used as a 
clump sole; possibly upper repair patch. Possibly 
reused fragment of upper. Length 100 × 32 × 
4mm. 

▶ [48] Find no. 36: Clump sole – forepart (Illus 
15, no. 48)
Forepart-shaped clump with broad oval toe, with 
tunnel-stitching for attachment to sole. Worn. 
Length 118mm; width 95mm; thickness c 2mm.

▶ [49] Find no. 106: Clump sole – forepart? (not 
illustrated)
Fragment of clump sole, probably for forepart. 
Exceedingly fragmentary, worn and delaminated. 
Length c 125mm; surviving width 65mm; thickness 
not measured because of delamination. 

▶ [50] Find no. 52: Clump sole – forepart (not 
illustrated)
Clump sole for forepart, with tunnel-stitching. 
Very worn and delaminated. Length 110mm; width 
80mm. 

▶ [51] Find no. 222: Clump sole – seat? (not 
illustrated)
Almost rectangular clump sole, probably for seat. 
Tunnel-stitching for attachment to sole. Worn. 
Length 75mm; width 61mm; thickness 2mm. 

▶ [52] Find no. 49: Clump sole (Illus 12, no. 52)
Clump sole with tunnel-stitching for attachment 
to sole. Worn and delaminated. Length c 110 mm; 
width c 90mm.

▶ [53] Find no. 51: Clump sole (Illus 12, no. 53)
Very irregularly shaped clump sole, with tunnel-
stitching for attachment to clump sole. Worn and 
delaminated. Length 94mm; width 58mm.

▶ [54] Find no. 70: Clump sole (Illus 12, no. 54)
Approximately oval clump sole, with one flattened 
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▶ [69] Find no. 106: Offcut
Small, approximately rectangular, probably from 
reused leather. Worn and partially delaminated. 
Cattlehide. Maximum dimensions 30 × 12 × 3mm. 

▶ [70] Find no. 116: Offcut
Small, rectangular, now folded. Cattlehide? 
Maximum dimensions 52 × 19 × 1.5mm. 

▶ [71] Find no. 164: Offcut
Approximately rectangular, worn. Cattlehide? 
Maximum dimensions 100 × 20–30 × 3mm. 

▶ [72] Find no. 164: Offcut
Irregularly shaped. One cut edge, rest torn; worn. 
Maximum dimensions 36 × 30 × 3 mm. 

▶ [73] Find no. 168: Offcut
Irregularly shaped. Worn. Maximum dimensions 
109 × 10 × 3mm. 

▶ [74] Find no. 170: Offcut
Triangular; slightly worn. Cattlehide. Maximum 
dimensions 47 × 20 × 2mm. 

▶ [75] Find no. 184: Offcut
Long thin strip; all edges cut. Cattlehide. Maximum 
dimensions 144 × 10–22 × 3mm. 

▶ [76] Find no. 189: Offcut
Approximately forepart- or vamp-shaped. Faint 
trace of tunnel-stitching. One straight edge 
and one curved edge, both cut; other edge torn. 
Worn. Possibly cut from upper for reuse as patch. 
Cattlehide. Maximum dimensions 60 × 59 × 2mm. 

▶ [77] Find no. 190: Offcut
Thin strip. All edges cut. Worn and partially 
delaminated. Maximum dimensions 83 × 3 × 1mm. 

▶ [78] Find no. 223: Offcut
Approximately circular. Edges cut. Worn. Maximum 
dimensions 39 × 39 × 4mm. 

▶ [79] Find no. 228.1: Offcut
Triangular, worn and delaminated. Cattlehide. 
Maximum dimensions 48 × 25mm. 

▶ [80] Find no. 23.1: Offcut
Approximately trapezoidal. All edges cut. Cattlehide. 
Maximum dimensions 63 × 47 × 4mm. 

8.2.3 Strap of single thickness

▶ [62] Find no. 252: Strap of sing1e thickness 
(Illus 15, no. 62)
Strap of single thickness, consisting of a strip of 
leather, with an irregular row of grain–flesh slits 
parallel to one long edge, and faint trace of similar slits 
parallel to the other long edge. Short edges torn. Also 
row of slits crossing strap near one end. At other end, 
two parallel rows of slits, c 4mm long; four of these slits 
have been elongated and are at least 15mm long. Two 
slits have merged into one. Worn and delaminated. 
Cattlehide? Length 110mm; width 23mm.

8.3 Waste material – offcuts and scraps (not 
illustrated)

8.3.1 Offcuts

▶ [63] Find no. 23: Offcut
Irregularly shaped, with two cut edges, rest torn. No 
stitching but two faint semicircular marks on flesh 
side. Grain worn. Goatskin? Maximum dimensions 
105 × 60 × 1mm. 

▶ [64] Find no. 31: Offcut
Long thin strip, with long edges cut, short edges 
torn. Cattlehide. Maximum dimensions c 190 × 
10–15 × 2mm. 

▶ [65] Find no. 52: Offcut
Long thin strip, tapering to a point at one end; other 
end also tapered but blunt. Grain slightly worn. 
Cattlehide. Maximum dimensions 204 × 1–112 × 
2mm. 

▶ [66] Find no. 71: Offcut
Approximately triangular, with one cut and two torn 
edges. Possibly reused although does not look worn. 
Goatskin? Maximum dimensions 47 × 40 × 1mm. 

▶ [67] Find no. 90.1: Offcut
Rectangular, now folded. Delaminated. Cattlehide. 
Maximum dimensions (before folded) 50 × 38–42 
× 0.5mm. 

▶ [68] Find no. 98: Offcut
Irregularly shaped. Probably reused leather. 
Delaminated. Cattlehide. Maximum dimensions c 
44 × 25mm. 
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▶ [91–93] Find no. 220: Three scraps
Three delaminated and worn scraps, all of irregular 
shape. Maximum dimensions 65 × 70mm; 40 × 
40mm; 15 × 15mm.

▶ [94] Find no. 227: Scrap
Irregular shape. Exceedingly worn. Maximum 
dimensions c 90 × 105mm. 

8.4 Miscellaneous fragments

▶ [95] Find no. 39: Miscellaneous fragment (not 
illustrated)
Irregularly shaped fragment, with traces of tunnel-
stitching and of oversewn edge. Possibly part of 
heel stiffener. Worn. Maximum dimensions 60 × 
30 × 2mm. 

▶ [96] Find no. 166: Miscellaneous fragment 
(Illus 12, no. 96)
Fragment with two right angles and three 
straight sides, probably originally square or 
rectangular. Fourth edge now torn. Traces of 
tunnel-stitching along two edges. Worn and 
delaminated. Maximum dimensions 78 × 60 × 
1.5mm.

▶ [97] Find no. 183: Miscellaneous fragment (not 
illustrated)
Irregularly shaped, with trace of an oversewn 
edge. All other edges cut. Very worn and 
delaminated. Maximum dimensions 75 × 72mm.

▶ [81] Find no. 23.1: Offcut
Thin strip, tapering to one end. All edges cut. 
Cattlehide. Maximum dimensions 60 × 2–10 × 2mm. 

▶ [82] Find no. 233: Offcut
Short strip. All edges cut. Cattlehide. Maximum 
dimensions 58 × 11–23 × 2mm. 

▶ [83] Find no. 94: Offcut
Irregularly shaped. Cattlehide. Maximum 
dimensions 75 × 110 × 3mm. 

▶ [84] Find no. 55: Offcut
Irregularly shaped. Worn. Maximum dimensions c 
130 × 25 × 2mm. 

8.3.2 Scraps

▶ [85] Find no. 94: Scrap 
Possibly delaminated sole fragment. Maximum 
dimensions 44 × 43mm. 

▶ [86–88] Find no. 118: Three scraps 
Three scraps of irregular shape, probably all 
originally fragments of upper. All worn and partially 
delaminated. Cattlehide. Maximum dimensions  
75 × 42 × 2mm; 65 × 32 × 2mm; 27 × 5 × 2mm. 

▶ [89] Find no. 148: Scrap 
Irregularly shaped. Very worn, especially grain 
surface. Maximum dimensions 103 × 60 × 1.5mm. 

▶ [90] Find no. 178: Scrap 
Irregularly shaped. Worn. Maximum dimensions 40 
× 37 × 2mm. 
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Illus 12 Complete shoe (Cat no. 1), soles and upper fragments (Cat nos 2–4)
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Illus 13 Sole (Cat no. 8), sole fragments (Cat nos 5–7, 9–11)
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Illus 14 Uppers and fragments (Cat nos 18–20, 22–3, 28–30)
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Illus 15 Uppers: clump soles and upper repair patches (Cat nos 45–6), clump soles (Cat nos 48, 
52–4), thong? (Cat no. 61), strap (Cat no. 62), miscellaneous fragment (Cat no. 96)
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Conservation Centre, 19 random samples were 
analysed by qualitative X-ray fluorescence to 
ascertain the presence of silver (see Appendix 2).

From the spectra the samples could be 
differentiated into two groups – ore and slag  
(Table 8).

Lead and/or zinc were the main elements of 
the group deduced as being ore, one sample was 
barium-rich and another had a large amount of 
copper. Ten of these eleven samples had traces, 
probably less than 0.1%, of silver. Eight samples 
contained trace elements, less than 1%, of cadmium 
and tin. None of these samples contained iron.

9. THE LEAD

Valerie E Dean and Maureen Young

Geologically, Siller Holes lies within the Midland 
Valley, slightly north of the Southern Uplands fault 
line.

Some 243 pieces of slag and 20 pieces of ore (galena) 
were retrieved from the site along with the fragments 
of leather, pottery and textiles. It was noticeable that 
most of the lead finds were from the disturbed areas 
around the north-eastern end of the pond.

With the generous assistance of Dr Maureen 
Young of Historic Environment Scotland’s 

Find no. Sent for XRF
(visual ID of 
sample) 

Major 
element(s)

Main 
secondary 
elements

Minor 
elements

Trace 
elements 
(<c 1%)

Sample type 
(deduced from 
spectrum)

Siller Holes 74 1 ore/rock Fe  Sr slag/stone
Siller Holes 117 1 slag+ore Fe Pb, Zn  Cd slag/stone
Siller Holes 286 1 slag Fe Pb, Zn  Cd slag
Siller Holes 332 1 slag + very 

little ore
Fe Pb Zn  slag/stone

Siller Holes 354 1 slag Fe Pb Zn  slag
Siller Holes 381 1 slag Fe, Zn Pb  Cd slag
Siller Holes 433 1 ore (surface 

melted)
Fe  Pb, Zn  slag/stone

Siller Holes 614 1 slag Fe Pb Zn  slag
Siller Holes 320 1 ore Zn Pb  Cd, Ag ore
Siller Holes 346 1 ore Pb  Zn Sn, Cd, Ag ore
Siller Holes 395 2 ore Zn, Pb   Sn, Cd, Ag ore
Siller Holes 641 1 ore Zn  Pb Cd ore
Siller Holes 647 
bag 2 of 2

1 ore Pb Zn  Sn, Cd, Ag ore

Siller Holes 677 
bag 1 of 2

1 ore Pb, Zn, Ba   Sr, Cd ore (Ba-rich)

Siller Holes 677 
bag 2 of 2

1 ore Pb  Zn Sn, Cd, Ag ore

Siller Holes 687 1 ore Pb, Zn   Sn, Cd, Ag ore
Siller Holes 689 1 ore Cu Zn, Pb  Hg, Cd ore
Siller Holes 690 1 ore Zn, Pb   Sn, Cd, Ag ore
Siller Holes Geol. 
4

1 thin blob 
melted lead

Pb   Sn, Cd, Ag ore

Table 8 Selected notable elements observed in the spectra
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1996: 178). The results are shown below (Table 9).
Analysis of the lead beads from the Bronze Age 

site at the nearby West Water Reservoir has shown 
their lead provenance to be in the Central Midland 
Valley or Southern Uplands of Scotland, although 
the isotope ratios are not consistent with those 
for the medieval lead-mining site at Siller Holes 
(Hunter et al 2000: 139).

It would be a useful future project if core samples 
from the boggy area could be analysed to identify 
the timing of any lead pollution.

The eight samples of slag contained significant 
amounts of iron and lead and varying amounts 
of zinc. No samples of this group had traces of 
silver; given the frequency of silver traces in the 
ore, this indicates efficient transfer of the silver 
to the lead.

Sample Geol 4, deduced as ore, was an anomaly, 
being a thin, melted blob comprising almost pure 
lead. Its find spot at Siller Holes was not known.

Lead isotope analysis had previously been done 
on other samples of galena from Siller Holes (Rohl 

Table 9 Lead isotope analysis

Sample Region 208Pb/206Pb 207Pb/206Pb 206Pb/204Pb
SIL 1 Midland valley 2.10309 0.86110 18.029
SIL 2 Midland valley 2.10426 0.86146 18.033
SIL 3 Midland valley 2.09876 0.85826 18.084
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Archaeological Society from lead-smelting sites 
located in the Manor Valley south-west of Peebles. 
Three of these yielded radiocarbon dates in the late 
10th and 11th centuries (Pickin 2010: 83). 

It is noteworthy that the Stonypath Roman 
temporary camp and road respect – and are respected 
by – the visible mineworkings (Illus 5). The north-east 
corner of the camp is situated immediately south of 
the pits. Does this mean that the Romans might have 
used it as a work camp even though its location on the 
steep slope of Lead Law would have made it extremely 
uncomfortable for a sizeable army unit to pitch its 
tents? However, the full extent of the camp is not 
known and it may well have stretched across the line 
of the road to the more level area opposite.

It is unlikely that the lead vein, situated as it is 
just 750m north of Tocherknowe fortlet at Lynedale 
House and alongside the Roman road leading from 
Biggar to Carlops and eventually to Elginhaugh, 

10. DISCUSSION

Although essentially unstratified, the 12th- to 
14th-century material recovered at Siller Holes 
has provided sufficient evidence to establish its 
medieval origins and that it is a site of considerable 
importance. Until now, it has been difficult to find 
dating evidence for lead mining in the medieval 
period. Dating of the visible remains is difficult and 
unfortunately there is no stratigraphic association 
between the finds and the spoil heaps from the 
mining operations. Table 10 shows the distribution 
of the various categories of finds as related to the 
disturbed areas in Illus 5. The quantities are based 
on the information available.

However, the ceramic assemblage and the excellent 
preservation of the organic items show evidence for 
an early date for lead mining in Scotland. Further 
evidence for this was obtained by the Peeblesshire 

Type A B C D E Island Unstratified Totals

Bone 59 38 18 5 1     121
Brick   1 1         2
Charcoal 5 1 1         7
Coin             1 1
Fibres 8 5 2 1       16
Flint, chert 2 12           14
Leather 63 30 13 1       107
Metal 4 1       1 10 16
Nut 8 5           13
Ore 8 1   1       10
Pipe 1             1
Pot 125 242 88 82 8 2 14 561
Cord, rope 3 3       1   7
Slag 29 35   3 1 1   69
Soil sample 1 1 1         3
Stone 1 3 1         5
Teeth 7 9 1 3       20
Wood   1 1     1   3
Wovens 61 62 7 5 4 2 3 144
Totals 385 450 134 101 14 8 28 1120
             

Table 10 Distribution of finds related to shaded areas in Illus 5
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imply that the textiles could have been locally made 
by relatively unskilled workers. Many items were 
well worn and several had been repaired for reuse. 
Other uses could be for padding, insulation or for 
industrial purposes. More than 80% of the textiles 
were of 2:1 twill weave, which was prevalent during 
the 13th and early 14th centuries. Colour had been 
used in many of the fragments, either by the use of 
natural wool colours or by the use of widely available 
natural dyestuffs, such as indigotin (blue), luteolin 
(yellow) or carminic acid (red). Three samples had 
been coloured with probable synthetic dyes; further 
work on dye analysis would be needed to identify 
more precise dye sources and likely dates.

The leather items were all very worn and there 
was extensive evidence for the patching and repair 
of shoes. Even waste material was very worn; the 
presence of this might suggest that repairs were 
being done on site if new shoes were hard to come 
by. Textile fragments would provide padding and 
warmth for the feet. Shoe styles suggest 12th- to 
13th-century date.

Pottery, too, is very utilitarian, with little evidence 
for ‘better’ ware. There was extensive sooting of 
cooking pots, which suggested that care was taken to 
see that they survived for reuse. Vessel forms suggest 
a 12th- to 14th-century date. There was nothing 
earlier or later, apart from a few sherds of industrial 
pottery of the mid-18th century or later.

This all adds up to poor living and working 
conditions, with a low-status work force having to 
‘make do and mend’. 

Pay then would possibly have been on a daily 
or output rate, as was the case in the 17th century. 
The Hope family, who operated the Leadhills mines 
at that time, began to apply discipline to their 
workforce there – on remote sites boredom would 
have generated fighting and drinking (Smout 1967: 
124).

It is interesting that pottery, textiles and shoes 
recovered are dated to between the 12th and 14th 
centuries. Although there is documentary evidence 
for the working of the lead and silver deposits in 
the 16th century, no pottery of this date has so far 
been found.

Water was essential – for washing the ore, 
for working pumps and for waterwheels used to 
operate the smelt mill’s bellows (Smout 1967: 
108). Certainly excavations by Edinburgh 

could have been overlooked by the Romans, 
especially if earlier lead working in southern 
Scotland had been established by prehistoric peoples, 
as indicated by the recovery of Bronze Age lead 
beads at the nearby West Water reservoir (Hunter 
et al 2000: 140). Unexpectedly, these beads are of 
Southern Uplands origin whereas the isotope ratios 
for Siller Holes relate to the Midland Valley (Rohl 
1996: table 12; Rohl & Needham 1998: 33–4). 
Hints of early lead workings at Wanlockhead and 
Leadhills are given by the finding there of stone and 
bronze tools (Hunter 1885: 376).

Recent work on finds from Strageath fort (Hunter 
2006: 85) has indicated that the source of the lead 
ingot found there is also likely to be in the Southern 
Uplands. The obvious source is in the Leadhills/
Wanlockhead area although no evidence for a 
Roman presence there has so far been found.

The Romans came to Scotland with a view to 
exploiting its resources, and the proliferation of 
forts and fortlets embracing the Lowther Hills 
would suggest their awareness of the gold, silver 
and lead deposits in that area. Inchtuthill legionary 
fortress (Canmore ID 28592) also was apparently 
near mineral sources, including those of silver 
(Woolliscroft & Hoffman 2011: 26).

However, study of the leather, textile and ceramic 
remains has provided evidence for the exploitation 
of the mineral resources from at least the 12th 
century. This date for the medieval workings would 
tie in with the appearance of the first Scottish 
coinage which David I was then having minted at 
Carlisle. The need for silver, previously obtained 
from Cumberland or from melting down such 
items as bullion, foreign coins or plate, would lead 
to prospecting for native sources (Nicholas Holmes, 
pers comm).

Where did the medieval workforce live? The area 
to the immediate north of the lower line of pits was 
probably boggy. Did they also use the interior of the 
marching camp or did they have their huts on the 
rising ground on the west side of the road? Judging 
by the amount of domestic debris recovered from 
the pond, they must have lived close by, but there 
is as yet no evidence of any structures.

Everything had been well used, with textiles and 
shoes showing patching and other repairs, suggesting 
that these were working garments. The simplest 
forms of weaving and the occurrences of mistakes 
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treating timber as a crop. Where available, peat and 
coal were also used for smelting towards the end of 
the century (Smout 1967: 108–9).

Shallow coal measures exist south of Carlops and 
were believed to have been worked as early as the 13th 
century, possibly by the monks of Newhall (Oakes 
nd), but there seems to be no documentary evidence 
to support this suggestion. However, it is possible that 
an assumption has been made, as the word Monks 
appears in place names around Newhall, but it may 
also refer to General Monck’s army’s passage through 
the countryside in the mid-17th century.

Landowners generally found it less risky to lease 
out the mining rights on a royalty basis, taking 
a proportion of the lead raised, although they 
sometimes operated the mines themselves (Smout 
1967: 113). In the later years, Siller Holes would 
have been a small-scale operation compared to the 
likes of Wanlockhead, Leadhills and Tyndrum, 
with a smaller margin of profit preventing it from 
becoming a profitable enterprise.

The big question is Who was running these early 
lead mining operations? Dating for medieval lead 
mining sites is sparse; so far, documentary evidence 
for this has not been traced back to before the 
late 16th century, although when Roche had the 
contract for Siller Holes in 1592 it was for ‘the semes 
of mettelis discoverit and wrocht of auld  ’ (Cochran-
Patrick 1878: 55).

The early 12th century was a time when the 
Border abbeys were exploiting the countryside and 
becoming major players in the wool trade with the 
products of their large-scale sheep farming. Mining 
and quarrying were important industries, as were 
woodland management and agriculture. Although 
the monks of Newbattle were responsible for the 
lead mining on Crawford Muir, it has not been 
possible to link them with the operations at Siller 
Holes; but, given that they appeared to be the only 
Scottish abbey involved in the mining of lead, they 
could be considered as possible candidates for the 
exploitation of Siller Holes.

Other candidates are the Comyn family, which seems 
to have held lands in the Linton area in the mid-12th 

and 13th centuries, followed by the Douglases in the 
early 14th century. However, proving a lead mining 
connection may be impossible to establish.

Perhaps further research may throw more light 
on the mystery.

University found a series of ditches in a later 
phase, evidence of water control measures likely 
to have been part of the ore processing (Coles 
1995: 38). These cut a number of pits containing 
fragments of animal bone, worked wood, cloth, 
leather and feathers. The Harlawmuir or Back 
Burn, which runs north-east to join the River 
North Esk, originally had its origins in this area 
(Armstrong 1775) and its water may have been 
diverted for use. Similar water control features 
were seen in other lead mining areas such as 
Mulreesh on Islay, where they were dated to the 
late 18th and early 19th centuries (Caldwell 
forthcoming). At Siller Holes, they may relate 
to the periods when Ronald Crawford & Co or 
the Earl of Wemyss and March were operating 
there (Buchan & Paton 1927: 98). The later phase 
of ditching may have been attempts to improve 
the agricultural potential of the site (Coles 1995: 
39). Unfortunately, no artefactual evidence was 
recovered from the ditches. Disuse of these 
measures may be the cause of waterlogging of the 
site; the pond and marshy ground were indicated 
on mid-19th-century maps (Smith 1849).

Water may have caused problems in the mine 
workings and it is possible that scraps of textiles 
could have been used in rag and chain pumps, 
as shown by Agricola (Hoover & Hoover 1950: 
188–96). Ventilation would have been essential 
and this could have been achieved by the constant 
shaking or flapping of linen cloths to circulate the 
air (ibid: 210–12).

Lead ore, slag and small pieces of smelted lead 
have been found, mostly around the north-east 
end of the pond, which suggests that smelting was 
done on site. Traces of silver, less than 0.1%, were 
noted in some samples of ore, but not in the slag 
samples, hinting at its efficient removal. However, 
there is as yet insufficient evidence to say whether 
cupellation for silver was also carried out there. It 
could be, as has been hinted at, that this was done 
abroad (Nicol 1843: 180). Certainly Eustachius 
Roche had permission to do so should he be unable 
to undertake this process at the mines themselves 
(Cochran-Patrick 1878: 55).

Wood would have been required for fuel, 
building purposes, pit props and to make charcoal 
for smelting. There are records of estate owners 
selling woods in the 17th century and also of them 
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× i.d.), was enclosed in a heat-controlled chamber 
and maintained at 25±1°C. Sample extracts were 
injected onto the column via a Rheodyne injector 
with a 20ml sample loop. 

A tertiary solvent gradient eluent system of 
A: pure methanol, B: 25mM aqueous sodium 
orthophosphate buffer and C: 5% (w/v) aqueous 
phosphoric acid was used at a flowrate of 1.2ml 
min–1. The elution programmes followed: 

0–2 min isocratic elution 34A:66B:10C 
2–30 min linear gradient elution to 
90A:0B:10C 30–33 min isocratic elution 
90A:0B:10C 

Systems were re-equilibrated at the starting 
composition for 5 mins before next injection. 
Solvents were sparged on-line with helium at 30ml 
min–1. 

Chromatographed peaks were monitored at 
254nm although the PDA detector measured all 
spectral information between 250 and 750nm. The 
bandwidth (resolution) was 2.4nm, and response 
time set to 1s. 

Major and minor colouring components were 
identified by matching their retention times and 
spectra with reference solutions and extracts of 
reference dyed fibres.

Full results of the High Performance Liquid 
Chromatography with Photodiode Array Detection 
can be consulted. They will be held with the original 
data, currently at the National Museums of Scotland 
Collections Centre.

APPENDIX 1. PDA HPLC METHOD

A.1.1 pda HPLC method

All solvents were HPLC grade and water of 
deionised, distilled quality. Glassware was cleaned 
with detergent, rinsed thoroughly with purified 
water then methanol, and dried. 

A.1.2 Sample preparation 

The sample was weighed to the nearest 0.1mg 
on an electronic microbalance, then hydrolysed 
with 400µl of 1:1:2 (v/v/v) 37% hydrochloric 
acid:methanol:water in 2ml glass conical test tubes 
for precisely 10 mins at 100°C. After rapid cooling, 
the extract was filtered through 5mm Analytichem 
polypropylene frits under positive pressure, the test 
tube rinsed with 2 × 200ml 1: 1 (v/v) methanol:water 
and the combined filtrates dried by rotary vacuum 
evaporation at 40°C. The dry residue was then 
reconstituted with 25ml of methanol followed by 
25ml water immediately before analysis. 

A reagent blank was also prepared with the 
sample to identify contamination arising through 
sample preparation. 

A.1.3 Instrumental method 

A Waters 660 gradient pump and a Waters 996 PDA 
detector were controlled by Waters Millennium 
version 2.1 software, which also collected and 
manipulated the data. 

The reversed-phase Spherisorb ODS2 5mm 
particle size analytical column, 150 × 4.6mm (length 
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APPENDIX 2. SPECTRA OF X-RAY 
FLUORESCENCE ANALYSIS

Maureen Young

A2.1 Spectra of X-ray fluorescence analysis 
(refer to Table 8)

Illus A2 01 Siller Holes 74
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Illus A2 02 Siller Holes 117

Illus A2 03 Siller Holes 286



SAIR 81 | 80

Scottish Archaeological Internet Reports 81 2019

Illus A2 04 Siller Holes 332

Illus A2 05 Siller Holes 354
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Illus A2 06 Siller Holes 381

Illus A2 07 Siller Holes 433
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Illus A2 08 Siller Holes 614

Illus A2 09 Siller Holes 320
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Illus A2 10 Siller Holes 346

Illus A2 11 Siller Holes 395
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Illus A2 12 Siller Holes 641

Illus A2 13 Siller Holes 647



SAIR 81 | 85

Scottish Archaeological Internet Reports 81 2019

Illus A2 14 Siller Holes 677 sample 1

Illus A2 15 Siller Holes 677 sample 2
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Illus A2 16 Siller Holes 687

Illus A2  17 Siller Holes 689
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Illus A2 18 Siller Holes 690

Illus A2  19 Siller Holes Geol 4
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