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state of affairs purely reflects the fact that ‘greasy’ 
quartz has better flaking properties and, as a conse-
quence, was saved for the production of more complex, 
invasively retouched lithic tools (a mainly functional 
view is favoured by McNiven in his analysis of the 
technological organization and settlement pattern of 
prehistoric Tasmania; McNiven 1994), but it is just 
as likely that this quartz type had some inherent 
symbolic meaning to prehistoric people in Scotland 
(totemic association between people and raw 
materials has been demonstrated in anthropological 
research by, inter alia, Gould 1980, 141–59; Clemmer 
1990). This distribution and use pattern corresponds 
well with that of pitchstone, where pitchstone found 
general use on the source island of Arran, whereas it 
was used sparingly, and in a selective, probably sym-
bolically laden manner, further afield.

 4.3.4	Fine-grained quartz 

Most saccharoidal quartzes belong to this category 
of visibly grainy material (illus 42). It is generally 
white, and, at present, the distinction between this 
form of quartz and the following coarser variety is 
subjective, in the sense that the defining grain-sizes 
have not been quantified precisely. However, fine-
grained quartz usually have visible grains in the size 
order of fractions of a millimetre, and it is relatively 
compact, whereas coarse-grained quartz occasionally 
reaches grain-sizes of more than a millimetre, and 
it is comparatively loose-textured. Consequently, the 
two resources have considerably different flaking 
properties, with fine-grained quartz usually flaking 
well and coarse-grained quartz less well.

Some collections are entirely in this material 
(such as Barvas 2, Lewis: Ballin 2003a), but mostly 
fine-grained quartz is found as a component of 

assemblages dominated by either milky quartz (eg 
Scord of Brouster, Shetland: Ballin 2007a), very 
fine-grained quartz (eg Shieldaig, Wester Ross: 
Ballin et al forthcoming), or coarse-grained quartz 
(eg Dalmore, Lewis: Ballin forthcoming g). 

4.3.5	 Coarse-grained quartz 

At present, only one Scottish assemblage is known 
to be dominated by coarse-grained quartz (illus 43), 
namely Dalmore on Lewis (Ballin forthcoming g). 
Due to the poorer flaking-properties, and the fact 
that the large grain-sizes would not allow the pro-
duction of ‘proper’ cutting implements (at Dalmore, 
a tool, which would have been a knife if manufac-
tured in, for example, the fine-grained material of 
other quartz-bearing sites, would automatically 
become a saw), supplementary quartz forms (such 
as ‘greasy’ quartz) had to be imported into the site 
for the manufacture of finer tools.

The assemblage from Cruester on Bressay, 
Shetland (Ballin forthcoming e) included some 
coarse-grained quartz, in conjunction with the more 
numerous variants, milky quartz and fine-grained 
quartz. However, this type of quartz is exceedingly 
dense, unlike the Dalmore variant. With its steel-
grey to purple colours, it is quite likely that the 
coarse-grained Cruester variant is actually a form 
of quartzite, not dissimilar to the material capping 
the Fordhouse Barrow in Angus (Ballin forthcoming 
f). As stated above, the main difference between the 
grainy forms of the mineral quartz and the metamor-
phic rock type quartzite is not so much appearance 
as geological formation.

4.3.6	 Quartzite 

No known Scottish assemblages are dominated 
by this resource (illus 44), and quartzite is mainly 

Illus 42   Fine-grained quartz. Core from Scord of 
Brouster, Shetland

Illus 43   Coarse-grained quartz. Flake from 
Dalmore, Lewis
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recovered as individual flakes, hammerstones and 
anvils (cf the various Jura sites, eg Mercer 1980; 
also Claish by Stirling, Barclay et al 2002, 88). Only 
one assemblage includes substantial numbers of 
flaked quartzite, namely that of Fordhouse Barrow 
in Angus (Ballin forthcoming f), where it dominates 
the finds from the upper layers (49% quartzite, 
43% flint and 8% other raw materials). In this 
case, the quartzite seems to have been scavenged 
by Later Bronze Age people from the Early Bronze 
Age capping of the Neolithic barrow, and in terms of 
formation the sub-assemblage may be compared to 
other post-mound assemblages from the later part 
of the Bronze Age (cf Ballin 2002a). 

Most likely, this metamorphic raw material was 
acquired in the vicinity of the site, deposited in the 
mainly sedimentary Montrose area by either Lower 
Devonian streams (Cameron & Stephenson 1985, 
18–21) or more recent glacial activity. The quartzite 
is relatively homogenous and dense, with few impu-
rities, and it flakes relatively well, its considerable 
grain-size taken into consideration. Some pieces 
are grey, but many are in nuances of red, brown or 
purple.

4.4	 Forms of ‘altered’ quartz

As a complement to the above geological quartz 
varieties, many Scottish assemblages include less 
easily identified quartz forms. These are frequently 
‘altered’ types of the raw material, and they may 
have been altered either by natural agents (eg water 
or wind) or anthropogenically (eg exposure to fire). 

4.4.1	 Water-rolled quartz

Few water-rolled quartz objects have been encoun-
tered on Scottish sites, but this is probably more a 
case of such pieces being more difficult to identify 

than, for example, rolled flint objects. It is a well-
known fact that fresh quartz artefacts are more 
difficult to recognize than fresh flint artefacts, and 
when worked quartz is abraded, for example after 
years in an active tidal zone, they rapidly acquire 
seemingly natural shapes. 

This is probably the reason why the Mesolithic 
assemblages from Lussa River (which was trans-
gressed in prehistoric times) and Lussa Bay (which 
represents a find location in an active tidal zone), 
both from Jura, differ in terms of quartz content. 
Where the lithic finds from Lussa River (Mercer 
1971; Ballin 2002b) included c 33.7kg of quartz (an 
approximate quartz:flint ratio of 8:1), Lussa Bay did 
not include any quartz (Mercer 1970), though more 
than 4000 pieces of flint were found. All Mercer’s 
other prehistoric assemblages from Jura contain 
some quartz (Mercer 1968; Mercer 1972; Mercer 
1974; Mercer 1980). Another important detail is 
the fact that, though Mercer reports the recovery 
of many rolled flint objects from the quartz-bearing 
Lussa River settlement, he does not mention the 
recovery of any rolled quartz objects with a word. 
The different raw material composition of the two 
sites may simply be based on varying degrees of 
natural rolling of the artefacts, with the finds from 
Lussa Bay in the present tidal zone of Jura being 
more severely rolled than the finds from Lussa 
River, thus masking the worked character of these 
pieces.

4.4.2	 Wind-blown quartz

Wind-blown (‘sand-blasted’) quartz occurs in two 
forms, namely (i) quartz nodules shaped by wind 
prior to collection by people, and (ii) quartz artefacts 
affected by wind after deposition. These two forms 
of altered quartz are represented by the finds from 
the St Fergus to Aberdeen Natural Gas Pipeline, 
Aberdeenshire (Ballin forthcoming c), and Rosinish 
on Benbecula (Ballin forthcoming h). Both types 
are characterized by a slightly frosted appearance 
and, though abraded, wind-blown pieces tend to be 
slightly more angular than pieces abraded by water 
action (illus 45).

The wind-blown artefacts from the inland sites 
along the Aberdeenshire pipeline probably represent 
reduced and modified erratic blocks, collected by 
later prehistoric people. The wind-blown pieces 
from Rosinish, on the other hand, were clearly 
‘sand-blasted’ after their having been transformed 
into artefacts. They were recovered from a Beaker 
site in the Benbecula machair, and the site’s general 
distribution pattern suggests some influence from 
natural forces. A basic distribution analysis showed 
that most of the artefacts are concentrated in three 
south-west/north-east orientated bands (‘ridges’) 
with find-poor bands (‘valleys’) separating them. 
The ‘valleys’ and ‘ridges’ run perpendicular to the 
main blow-out (Shepherd & Tuckwell 1977b, fig 1), 
and it is possible that these distributional features 

Illus 44   Quartzite. Part of a raw nodule from 
Glentaggart, South Lanarkshire
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owe their existence mainly to wind-erosion/dune-
building, which may also have altered the surfaces 
of the worked quartz.

4.4.3	 Burnt and heat-treated quartz

It is a well-known fact that flint, when exposed 
to fire, undergoes a number of distinct changes. 
Depending mainly on distance to the heat source 
and duration of the exposure, flint artefacts may 
change colour, lustre and weight, and they will, ulti-
mately, crackle and disintegrate (Fischer et al 1979, 
23). These alterations are used by lithics analysts 
to interpret assemblages and sites, and burnt flint 
has, inter alia, been used to suggest the presence 
of otherwise invisible hearths (Ballin forthcoming 
j), site maintenance (dumping of hearth material; 
Ballin & Lass Jensen 1995, 55), the destruction of 
prehistoric dwellings by fire (Fischer et al 1979, 
22) and heat-treatment of flint nodules and blanks 
(Price et al 1982). As a consequence, the recording of 
burnt flint has become a standard part of post-exca-
vation processing of flint assemblages. In contrast, 
burnt quartz (illus 46) is rarely recognized, reported, 
described or discussed and, as a result, analyses of 
quartz assemblages appear less fruitful. 

However, a combination of experimentation and 
analysis of prehistoric assemblages suggests that 
burnt quartz is recognisable, although it may be 
more difficult to identify than burnt flint (Ballin 
forthcoming k). Two forms of burnt quartz were 
identified:

The inspection of prehistoric quartz assemblages 
revealed that a large proportion of the quartz from 
post-Mesolithic sites has a yellow-brown colour. 
This material is generally characterized by pitted 
or ‘peeled-off ’ surfaces (although not generally 
in a state of disintegration), and it has a sheen 
usually associated with heat-treated silica. In 
most cases, the on-site distribution of the yellow-

•

brown objects was non-random (eg at Calanais, 
Dalmore and Rosinish) supporting the interpreta-
tion of this quartz form having been ‘altered’ in 
some way, probably burnt. 
Inspired by these observations, the author 
undertook a series of trials. The experimen-
tal burning of quartz showed that most quartz, 
when exposed to fire, undergoes the same basic 
alterations as flint, and the experimentally burnt 
quartz was generally characterized by (i) pitting 
and ‘peeled-off ’ surfaces, (ii) a dull and opaque 
appearance (where fresh quartz tends to be clear 
and vitreous), (iii) various degrees of ‘granulation’ 
and disintegration, and (iv) occasional areas with 
either a reddish or a pink hue. This form has been 
identified in most quartz assemblages.

 The tests managed to elucidate some of the distribu-
tion patterns (for details, see the individual archive 
reports or publications), whereas other observations 
remain unexplained, such as the extremely high 
burnt quartz ratios of some assemblages (Table 17).

Table 17  The burnt quartz ratio of a number  
of assemblages from the northern and western 

parts of Scotland

Assemblage Period %

Cruester, Shetland LBA 65

Dalmore (Sharples), Lewis EBA 53

Scord of Brouster, Shetland EN/LN 41

Rosinish, Benbecula EBA 38

Calanais, Lewis LN/EBA 34

Burland, Shetland EIA 22

As the yellow-brown pieces of quartz seems to be 
mainly associated with later prehistoric sites from 

•

Illus 45   Wind-blown erratic quartz from various 
sites in Aberdeenshire

Illus 46    Burnt and unburnt bipolar cores from 
Rosinish, Benbecula
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the Northern and Western Isles, and not the Meso-
lithic sites of the western mainland and the Southern 
Hebrides, the author assumed that the burning of 
peat, particularly characteristic in Scottish later 
prehistory, might have caused the differences in 
appearance. It has not been possible to reproduce 
experimentally the yellow-brown colour of burnt 
quartz from the Northern or Western Isles, but the 
author believes this discolouration to be the result 
of either the accidental burning of quartz in peat 
fires, or the deposition of the burnt pieces in a peaty 
environment (eg in peat ash deposited in domestic 
middens). As the experimental burning of quartz in 
a peat fire did not produce the anticipated colours, 
the author expects the discolouration to probably be 
the combined result of (1) weakly developed ‘granu-
lation’ due to the exposure of heat/fire, making the 
quartz slightly more porous, (2) deposition in iron-
rich peat or peat ash and (3) time.

Heat-treatment of quartz is a hotly disputed 
subject (Flennikin 1981, 27, disputes the useful-
ness of heat-treating quartz, whereas Knight 1991, 
44, suggests that, although heat treatment may 
not alter the quartz itself, the heat possibly alters 

minerals within it, thereby improving the working 
characteristics of the quartz), and at present the 
author is not aware of any Scottish or non-Scottish 
assemblages where this form of reduction was 
generally used. However, at Scord of Brouster 
(Ballin 2007a), one potentially heat-treated bifacial 
implement was identified. Curved knife CAT 2299 
retains an unmodified, superficially burnt area in 
the central part of either face, whereas the periph-
eral zone of the piece – which appears unburnt 
– has been modified by the bifacial detachment of 
thin flakes. This suggests that some quartz blanks 
may have been subjected to heat-treatment. Experi-
ments (Crabtree & Gould 1970, 194; Eriksen 1999) 
have shown that flakes from heat-treated silica 
nodules tend to become thinner than flakes from 
raw nodules, and it is possible that, at Scord of 
Brouster, blanks were heat-treated mainly as part 
of the production of bifacial implements (thinning). 
The fact that, at this location, many implements (eg 
many scrapers) had been burnt after their modifica-
tion into tools indicates that heat treatment is not 
the main cause of the high burnt-quartz ratio of this 
assemblage (Table 17).




