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Abstract

The aim of archaeology is the reconstruction of past cultures and the processes behind cultures.

Conclusive evidence of cultural contacts between distinct groups of peoples is of great
importance. It has long been realised that the study of the raw materials utilised for artifacts
that were then moved far from their place of origin is vital in identifying these contacts and this

study is concerned with the investigation of one such material - steatite.

Steatite is a soft talcose rock that is easily carved even with stone, bone or metal tools. It also has
a low coefficient of thermal expansion. These physical properties have resulted in steatite being
used as a raw material for the production of many domestic and decorative items throughout
the world from prehistoric times until the present. However, the geological formation process
has only occurred in a limited number of locations, and hence steatite sources have a relatively
restricted geographical distribution. Thus steatite can be seen to fulfil a number of the basic
requirements for provenancing, namely limited geographical distribution and extensive
utilisation in the past. As a lithic material the physical production techniques do not affect the
physical and chemical nature of the material, which may be a considerable problem with
characterisation of other archaeological material, eg. ceramics, metal and glass. Thus by
characterisation of source material, steatite artifacts of unknown provenance may be compared
and their ultimate origin established. However, the formation of steatite is a complex process

that often results in a source body that 15 inhomogeneous, making simple characterisation

techniques inadequate.

This study seeks to establish differences between source regions and between individual

quarries. If a unique pattern in measurable properties can be established, by comparing artifacts
to sources, their origin may be established. Hence it is important to identify all the recognisable
potential sources that may have been utilised by peoples in the past. Itis considered that all
regonisable sources of steatite in Britain have been noted, their geological background
investigated, and fieldwork undertaken to procure samples. A considered geochemical
approach was undertaken in order to characterise these sources. The problem was approached
from two different angles in order to identify the simplest operational method that worked; i)

trace element analysis and identification of characteristic elements by a structured statistical

approach, ii) the utilisation of elements and Isotopic ratios that were considered appropriate on

greochemical grounds for discriminating between sources.

These different approaches required the development of several analytical programmes. ICP-
MS enabled 68 elements to be analysed. By a structured statistical analysis of this data, using
both univariate/bivariate and multivariate methods, the capability of these elements to

discriminate between sources was assessed. Additionally, more precise ICP-MS analyses were



obtained ot elements that were considered effective at source characterisation. ICP-MS was also
utilised in order to analyse the ultra-trace REE concentrations of most steatite. Several isotope
techniques were also evaluated, 8/Sr/86Sr ratios and 40Ar/37 Ar ratios. Twenty-one artifacts,
from the National Museums of Scotland, were also analysed for selected trace elements and

REE, enabling artifact-source comparison.

Initial difficulties with sample preparation and pre-concentration of ultra-trace elements have
been successfully overcome allowing the achievement of high quality analyses. The results of
the multi-elemental study have enabled an assessment of the potential of ICP-MS in
archaeological studies. The structured statistical approach is suggested as a model for the
assessment of the large complex data set produced by ICP-MS. This statistical approach made
possible the identification of elements that demonstrated great potential in separating source
regions. Although all the regions could not be separated, elements identified were able to
discriminate Lewisian sources, a result with important implication for the study of pre-Viking
~utilisation. This was later confirmed and enhanced by more precise analysis. This study has
also established the existence of considerable differences in chondrite normalised REE patterns
between individual source quarries, and minimal intra-source variation in these patterns. These
REE results are extremely promising as they may enable artifacts to be provenanced to
individual quarries. 87Sr/86Gr ratios have confirmed the proposed model that suggests the
87Sr /%0Sr ratios are dependent on the interaction of the fluid and surrounding host lithologies.
B7Gr /865y ratios have demonstrated that Dalradian and ophiolite hosted sources may be
separated. This has important implication for the resolution of sources in Shetland, the most

important steatite production region in Britain. Other techniques including Ar and Pb isotopic

ratios, demonstrate great promise, but further work is required before their full potential can be

ascertained.

The results obtained from analysis of artifacts, both trace element and REE, for the first time
conclusively establish steatite artifact origin. Hence important new light has been shed on the

problem of resource use and movement in the Iron Age in Scotland, a period in which there is

little conclusive evidence for cultural contacts.
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CHAPTER 1: THE IMPORTANCE OF STEATITE AS A MATERIAL

FOR ARCHAEOLOGICAL STUDIES IN THE NORTHERN ATLANTIC
REGION.

1.1 Introduction

The aim of archaeology is the reconstruction of cultural history, the reconstruction of past life
styles and the processes behind cultures and explanations of them (Binford 1968). Thus
conclusive evidence of cultural contacts between distinct groups of peoples in prehistory is of
great importance. The development of absolute dating techniques has reduced dependence on
such links for chronological purposes and has helped to demonstrate the inadequacy of the
conventional diffusionist picture built up by Worsaae, Montelius and Childe (Renfrew 1973).
However, these contacts are still the essential basis when the origins and relationship of a
culture are being studied. In the past cultural contacts have been demonstrated by typological
similarities of artifacts. It was assumed that the description and classification of the data would
make it explain itself. Data were fitted into preconceived models, often an invasion /diffusion
scenario (Binford 1968). However many typological comparisons are open to various

interpretations and discussion; thus it is extremely difficult to be certain of any direct contact by
this method alone. As Renfrew (1973) states

In the absence of direct contacts, this (the extension of known chronology) had to be done on the
basis of similarities between monunents and finds of Europe and those of the east
Mediterranean, interpreted in the light of diffusionist assumptions. Without the assumption
that finds of Europe were related to those in the Aegean and Near East, no chronological

relationship was posstble; and without assuming the direction of influence it was not possible to
say which was earlier.

It has long been realised that the study of the raw materials utilised for artifacts which were
then moved far from their place of origin is of great importance in studying these cultural
contacts (Harbottle 1982). Now more attention is being paid to the precise characterisation of
such source materials and the determination of the properties of the materials that distinctively
identify their specific source. By the extension of these methods it may be possible to assign a
source to a given archaeological specimen. This provenancing evidence is far more conclusive
proof of contact between the source region and where the artifact was found than typological
studies, even though the nature of such contact may still be open to debate. To date obsidian is

perhaps the most successful material studied in this way. Obsidian has been used throughout

the world for the production of blades, scrapers and projectile points. Earliest studies

concentrated on utilisation of Mediterranean sources, that are relatively restricted in number



(Cann et al 1969). This is fundamental to most provenance studies as all possible sources must
be eliminated before a positive provenance can be established with confidence. The fact that
obsidian sources are often quite uniform internally while source-to-source variations are
substantial has enabled later studies to refine the techniques and variables used for source
characterisation. Examples of these studies can be found in Gale 1981, Grutuze et al 1993,
Longworth & Warren 1979, Randle et al 1993, Willia‘m—Thorpe et al 1979, 1984. Thus obsidian
can be seen to meet the basic requirements of provenancing studies, i.e. that there are a limited
number of geographically distinct sources, and that the material was traded and is now found

far from its origirﬁource. The Mediterranean studies have allowed the documentation of trade

and thus cultural implications can be made.

In contrast to material such as obsidian, initial provenance studies of ceramic (reviews by
Harbottle 1976, Wilson 1978) and glass artifacts (Sanderson et a/ 1984) encountered fundamental
problems associated with the raw material. As many authors have recognised in order to
establish provenance of all relevant sources of the raw material used for production of artifact
must be identified and characterised (Peacock 1970, Harbottle 1976, Jones 1986, Cherry & Knapp

1991). When the raw material is relatively common and widespread in its distribution the

identification, let alone the characterisation, of all sources that may relate even to a particular

site is often a challenging undertaking. Thus if the maximum information is to be gained from

provenance studies the distribution extent of the raw material must be considered a critical

factor.

Lithic and ceramic materials are of particular importance in provenance studies as they are
usually the only finds that have not been severely affected by the processes of degradation
(Hodges 1964). The use of petrological and geochemical techniques in characterising source
materials is now widespread. Geochemical techniques rely on certain elements or combinations
of elements being able to produce a unique "fingerprint” for individual sources. Thus by
comparing an artifact of unknown provenance to these source "fingerprints”, the object may be
assigned a specific origin. This technique requires that every source, whether it be a single
outcrop or a broader regional area, has a unique and identifiable composition so that any
differences in the fingerprinting parameters between the potential sources are greater than any
variation within a single source area, within any errors. Trace elements have been successfully
utilised as mentioned above in the case of obsidian (Renfrew et al 1968, Cann et al 1969). The
fact that obsidian sources are often quite uniform internally, at least over the ancient production
areas, while source-to-source variations are substantial has resulted in an opportunity for

precise provenancing which in turn has allowed the documentation of this early exchange.

Many methods have been used in obsidian analysis. These have been summarised by
Longworth & Warren 1979 and Harbottle 1982.



Attempts to provenance ceramic materials initially have in general proved less successful.
Various assumptions were used that correlate the chemnical type that occurs to the greatest extent
with a local ware. However, the picture becomes problematic when the dominant composition
changes through time within a site. More recently various authors have overcome this problem
by both the chemical characterisation of the composition of natural clays close to the site of
interest and by physical description of these sources (this is not the place for a comprehensive
review therefore a selected list of references is given: Adan-Dayewitz & Periman 1985, Barlow &
Idziak 1989, Day 1989, Gillings 1989, Jones 1986, Jones & Vagnetti 1991 Schubert 1988 Whitbread
1986). However, the chemical analysis of clays in provenance studies faces some problems in
determining the relationship between the clay and the pottery. Firstly the raw material;the
clay, is physically and chemically altered by the manufacturing process and post depositional
changes. In a sense ceramics can be viewed as metamorphosed sedimentary rocks, whose main
ingredients are clays to which tempering materials are sometimes added. This technological
transformation of the raw material, coupled with potential re-working and mixing of older
items, is also a problem with other materials such as metals, glass and faience. Secondly, as
stated above there are considerable problems associated with the identification and analysis of
the large number of potential sources associated with most sites. However, these problems may
be mitigated by integrated petrological and chemical approaches. Gillings’ (1989) study of

Roman pottery from southern Scotland is a excellent example of this multiple approach. Also

more recent studies of glass have characterised detrital material found on production centres

thus enabling positive correlations to be established with artifacts (again selective references are

given: Djingova et al 1992, Heyworth 1991 and Kuleff et al 1975.

The raw materials used in the production of ceramics, metals and glass are combinations of a
number of distinct components that are physically and chemically altered by the technology of
their production. This is an implicit problem with such materials, since the raw material is
fundamentally different from the finished product, the artifact. Therefore any variation
recorded in the finished artifact may be a combination of both raw material variation and
technology variation. The deliberate alteration of a material such as copper by the addition of
tin, arsenic, lead and zinc to form bronze or brass alloys does often follow a "recipe” that is itself
characteristic of a particular temporal period or cultural region. However, if more than simple
artifact grouping is required a characterisation parameter that is not affected by the production
process, such as P’b isotopes in metal provenance (Gale 1989) must be sought. Clearly such

changes do not present a problem for lithic materials that are unaltered during artifact

production and are the product of a single raw material.

Steatite or soapstone is a soft talcose rock that is readily carved with stone, bone or metal tools.
It also has a low coefficient of thermal expansion. These physical properties have resulted in

steatite being utilised as a raw material for the production of many domestic and decorative



objects throughout the world from prehistoric times until the present. However, the complex
nature of steatisation, the geological formation process, has only occurred in a limited number
of locations, and hence steatite sources have a relatively restricted geographical distribution.
Thus steatite can be seen to fulfil a number of the basic requirements for provenancing to be
useful, limited geographical extent of sources and extensive utilisation in the past. As a lithic
material the physical production techniques do not affect the physical and chemical nature of
the material. By characterisation of source material, artifacts of unknown provenance may be
compared and their ultimate origin established. However, the formation of steatite is a complex
process that often results in a source body that is inhomogeneous, making simple
characterisation techniques such as hand identification, mineral phases identification and major

element analysis inadequate. The identification and development of a suitable technique or

range of techniques that can characterise steatite sources is a particular challenge.

If the challenges can be overcome these methods will prove important in conclusively
demonstrating cultural contacts between peoples in the past. This is particularly important to
island communities, especially in the North Atlantic, where steatite is not present as a raw
material, yet remains abundant on archaeological sites. Clearly the material must have been

imported and thus by establishing the origin of the steatite a picture may be gained of the

nature of the social and economic contacts of these communities.

1.2 The General Geological Description and Formation of Steatite

This section will briefly discuss the geological formation of steatite. A more detailed discussion
of the paragenesis of steatite can be found in section 2.1. Steatite or soapstone is a general term
used to describe metamorphic rocks that are composed primarily of talc, hydrous magnesium
silicate, but which may contain varying quantities of other minerals, carbonate, amphibole,
magnetite and chlorite. Steatite deposits form as a result of regional or contact metamorphism
due to the metasomatic alteration of an original parent body. These parent bodies are normally

ultrabasics, such as serpentinites, peridotites, dunites and pyroxenites, or in some rarer cases

the original deposit may be a carbonate sedimentary rock.

1.3 The Use of Steatite in Prehistory and Early Historic Periods

In any provenancing study it is important to recognise the nature and extent of utilisation of the
artifacts derived from the raw material of interest. This section will briefly outline the extent
and the uses of steatite in prehistory, primarily for the area of greatest interest to this study, in
northemn Britain and the wider north Atlantic region. There are no drawings in this section as it

was considered that these are more appropriate within the site reports, refered to within the

text, and previous typological studies such as Lossius (1977) and Buttler (1985).



1.3.1 The use of steatite in the British Isles

Steatite has been used in Britain since Neolithic times. The earliest known use of steatite was in
Shetland where a number of vessel fragments were recovered from the Neolithic site at the
Scord of Brouster (Whittle et al 1986). In Shetland ofher limited use of steatite as a raw material
is known from this period (Calder 1963, Roberts 1965). Hedges & Parry (1980) also recovered
some Neolithic material in layers that gave radiocarbon dates of 3285-3085 cal B.C. (20) on a site
at Sumburgh Airport, Shetland. Some trade or movement of steatite must have occurred during

this early period, as vessels have been found in Orkney where steatite is known not to occur
naturally (Grant 1939, Marwick 1951).

The use of steatite was not confined to the manufacture of vessels and other domestic objects. It

was also used as a ceramic temper. Fojut (1981) suggested that steatite temper would allow a

high gloss finish if the object were polished. Buttler (1984) has suggested that the inclusion of
steatite dust in the clay could act as a lubricant and allow the clay to be worked in a drier state,

and thus reduce drying time before firing. This would also allow larger vessels to be

manufactured.

In the Bronze Age steatite vessels seemed to become more common. Steatite vessels and
steatite-tempered pottery are known from Jarlshof (Curle 1932, Hamilton 1956) and Clickhimin
(Hamilton 1968), and from other sites in Shetland; Quaff (Johnston 1900), Nissetter (Callander
1933), Little Asta (Corrie 1932), Whalsay (Calder 1963) and at Tongs, Burra Isle (Hedges 1986).
The small scale trade or movement of steatite continued, with vessels found on Fair Isle and
Orkney. These finds have been for the most part from funerary contexts. Steatite vessels seem
to have been used alongside ceramics as containers for cremated remains, either in cist burials,
as on Quandale, Rousay (Grant 1937) or associated with secondary use of Neolithic sites, such
as at the chambered tomb of Taversoe Tuick on Rousay (Henshall 1963) and Cuween Hill,
Mainland Orkney (Charleson 1902). Other steatite finds include fragments of an urn at Geord
of Nears, Rousay (Grant 1933), and from other sites; at Blows, Deerness (Grant 1933, Marwick
1939), Trumiand, Brodgar (Callander 1933), Rousay (Craw 1934), and Fair Isle (Callander 1933).
@vrevik (1985) has suggested that the relatively large amount of steatite found in funerary
contexts from Orkney was imported especially for this purpose. However, recently evidence
for the domestic use of steatite on Orkney in this period has come to light; some vessel
fragments were found on the house site of Tofts Ness (Smith forthcoming). It has also been
suggested that fragments found in the structure known as the Potter’s Workshop on the Calf of

Eday (Calder 1939) may have been Bronze Age, although there is confusion over the exact date
of the structure. The small number of domestic sites of this period that have been excavated,

compared with the relatively large number of known cists and other funerary sites, has tended



to emphasise the evidence for the use of steatite vessels of this period in a funerary context.
However, as Smith (forth) points out, Tofts Ness lies close to a large funerary complex, and it is
conceivable that the steatite vessels were imported as high value goods, probably not for

everyday use, but to be kept as prestige items in a domestic context, later being utilised in a

funerary setting.

A speculative Bronze Age date has been suggested for three stone cups from a cairn in
Aberdeenshire (Callander 1916). If this is an accurate age it would suggest that steatite was
being transported even at this early stage, as there are no known outcrops of steatite in this area.
However, Steer (1956) suggests that many of the stone cups are in fact Iron Age, although the
typology is in the Bronze Age. These typological similarities are probably debatable and stone

cups are rarely found associated with Bronze Age sites.

Steatite was also utilised during the Bronze Age as a raw material for metal working moulds.

The ease of carving and its thermal properties probably made it a material that was much

sought after. Moulds have been found on Fetlar (Corrie 1932). Tylecote (1962) provides a

reference to finds of moulds from Britain and Ireland.

Throughout the Iron Age, vessels and small objects continued to be manufactured in Shetland
(Steer 1958, Hamilton 1968, Close-Brooks 1974). The trade or exchange of steatite to Orkney
continued and is reflected in a number of finds from various sites, e.g. Calf of Eday (Calder
1937, 1939) and finds from Knowe of Rowiegar are considered to be part of the iron age
occupation of the site (Davidson & Henshall 1989). Steatite also continued to be used as a

temper in the Iron Age being found at Jarlshof and Bu (Hedges 1987). However its use seems to
decline thereafter (Calder 1939, Small 1967, Hamilton 1968, Buttler 1984).

Steatite items are also found far from local source, at this time, as can be seen from finds of a
loom weight from Braidwood, Midlothian, which was thought to be 15t century AD. (Stevenson
1948), and from Hownam Rings, Roxburgh, 3rd century AD. (Piggott 1948). They are however
similar in style to loom weights found in the Viking layers at Jarlshof, Saevar Howe and Brough

of Birsay. There are also a number of fragments of cups and a lamp from the late iron age site of
Carlungie, Angus (Wainwright 1963).

Steatite is associated with a number of brochs. These tend to be brochs close to sources of

steatite. In Shetland steatite is associated with the sites at Clickhimin and Jarlshof (Hamilton
1956, 1968); on Orkney, with Midhowe, Rousay (Grant 1934), Okstrow, Birsay (Callander 1933)
and Broch of Burrain, North Ronaldsay (MacGregor 1974). The exact phase of the production
and use of these objects is uncertain; they are generally considered to be pre-Viking, but the
possibility of their introduction on to sites during the later use of brochs by Viking settlers



cannot be discounted. Steatite has also been found at a number of brochs on the Scottish
mainland and the Western Isles. The brochs in Glenelg, Dun Telve (Curle 1916) and Dun
Troddan (Curle 1921), have produced much steatite. Other examples include Dun Beag, Skye
(Callander 1921), Dun an Iardhard, Skye (Macleod 1915), Caisteal Grugaig (Wallace 1897),
Lochalsh, Camn Liath, Golspie and Clachtoll, Stoer (Young 1962). It is difficult to be certain that
the steatite is not from later Viking occupation of thlese brochs. The more recently excavated

broch at Dun Mor Vaul, Tiree (MacKie 1974) revealed no steatite. A cup found at Cinn Trolla,
Kintradwell is ascribed to the Iron Age.

Thus there is ample evidence for the use of steatite on prehistoric sites in northern Britain.
However, the main point to note is that steatite vessels as compared to ceramic wares are rare in
all periods prior to the Viking colonisation of Northern Britain from the eighth century AD
onwards. In terms of the number of artifacts recovered, the most abundant, Pre-Viking, use
occurred as a temper for pottery or as spindle whorls and beads (Buttler 1984). However trade
in steatite during prehistory, especially in the Northern Isles, may have been more significant
than previously thought, as the number of well-excavated sites from this period is relatively

limited. Nowhere is there any evidence for a large scale steatite industry comparable to that of
Norse Shetland.

During the Viking Period the Norse settlers imposed their cultural traditions over large parts of
the North Atlantic region, including their preference for steatite. Pottery is virtually unknown
from most Viking age sites in Scotland, the Faeroes, Iceland and Greenland. The only site with
any quantity of ceramics i1s Udal, South Uist (Crawford 1974). The effect of the Viking
colonisation in Shetland was a massive expansion of the steatite industry (Buttler 1984). The
single most important use of steatite in Norse Shetland was as a substitute for pottery,
continuing the aceramic tradition of the Vikings. In the later Norse period native and imported
pottery gradually replaced steatite vessels. Steatite was the most common find from the Viking
levels at Jarlshof (Hamilton 1956), although Hamilton suggested a transition from steatite to
water-worn pebble loomweights by the late 9" century. On other Viking sites (Curle 1982,
Hedges 1983) this transition from steatite to other materials was also observed. Further sites in
Viking Shetland that have produced steatite include a farmstead built over the remains of a
Broch Period hut at Underhoull. Small (1967) considered this to be 9th century, but the finds are
difficult to date and in a reassessment Underhoull has been assigned an 11th century date
(Bigelow 1984). Steatite is less common on Orcadian and mainland sites than those on Shetland,
but nevertheless is still used (Hedges 1983). It occurs in Viking levels in Orkney. There are
many loomweights, spindle whorls, vessel fragments and high quality worked vessels from
Saevar Howe, Birsay, Orkney (Hedges 1983), also spindle whorls (Curle 1982), a considerable
number of vessels from Brough of Birsay (Morris 1982, Hunter 1986), Birsay Bay (Morris 1990)

and from Brough of Deerness (Morris & Emery 1986). A number of vessels and moulds were



recovered from Lavacroon, Orphir (Batey & Freeman 1986). Hunter (1986) suggested that the
steatite from early Norse contexts may have come from Norway, whereas in later phases, more
local quarries would be utilised. However, in the absence of objective provenancing methods
this remains an interesting speculation. It is marked that from a number of recently excavated
sites in Orkney that span Pictish and Viking Periods, Pool (J. R. Hunter. pers comm), Saevar
Howe and the Brough of Birsay, that there is no steéitite prior to the Viking levels. At the
Brough of Birsay there 1s a notable decline in its use at the end of the Norse Period. However,
not all Viking sites have produced steatite. Buckquoy, which has a settlement record from the
15t millennium AD. to the late Norse Period, did not produce any steatite (Ritchie 1977). Ritchie

(1974) has argued for considerable integration of the native and Norse during the colonisation,

perhaps reducing the settlers’ use of steatite in some instances.

Methods and tools used in Shetland for quarrying were similar to those in Norway (Buttler
1989). However, it is apparent that the industry in Norway was organised on a more
professional level than Shetland quarrying. Buttler (1984) suggested that working in Shetland
was probably carried out during the winter by men who were crofters and fishermen at other
times of the year. In Norway quarrying was more likely to have been a summer activity, with

quarrymen living at some of the more remote quarries and concentrating on the production of

finely made vessels for a wide distribution.

The typological system devised for Norwegian steatite vessels (Lossius 1977) apparently cannot
be applied to most artifacts from Shetland (Buttler 1989). Most steatite vessels found in

Shetland tend to be plain, lacking any detail suitable for classification.

Steatite is relatively common on Viking sites even outwith the Northern Isles, being found at
Dornoch (PSAS 84), Drimore Machair, South Uist (MacLaren 1974), A Cheardach Mhor,
Drimore, South Uist (Young and Richardson 1960) Freswick, Caithness (Curle 1939, Batey 1987).
It has also been found associated with Viking graves such as Cruach Mhor, Islay (Gordon 1990).

The major problem in making any statements about the Viking utilisation of steatite on sites in
northern Britain 1s the lack of well excavated sites of the period. Udal on South Uist is the only
early Viking site with substantial quantities of ceramics, where it is claimed that local pottery

was adopted by settlers (Crawford 1974). Steatite is also found far from any potential sources as
can be seen from finds from Clifford Street, York.

1.3.2 The use of steatite in the North Atlantic region

In Scandinavia steatite has been utilised as a raw material since the Stone Age. It was used in

the Neolithic Period for manufacturing carving tools, amulets, spindle-whorls, loomweights



and as temper in pottery, and in the Bronze Age as a raw material for metalworkers' moulds.
However, it was not until the pre-Roman Iron Age that vessels were first manufactured
(Skjelsvold 1961, 1969, Mellerup 1959). These vessels generally appear to have copied the form
of the contemporary pottery and differ from later Viking Period bowls (Skjalsvold 1961, Pilo
1989). Little is known about the organisation of these early steatite industries. They were
relatively extensive in comparison to earlier periods (Skjalsvold 1969), but appear to have been
on a much smaller scale than the later Norse industry. It has been suggested that the pre-
Roman Iron Age industry was totally separate from the later Viking industry (Mellerup 1959).

In the Norse Period, the steatite industry flourished (Skjalsvold 1976) and steatite wholly
supplanted ceramic pottery for several centuries (Hougen 1969). Quarrying was both extensive
and intensive, with over one hundred quarries known in Norway. It is probable that there was
a professional craft industry in steatite vessel manufacture during this period in addition to
local production for domestic use (Skjalsvold 1961). Finds of steatite vessels and other artifacts
are much more frequent from this period than from earlier times. The rapid increase in the use
of steatite was first thought to occur with the start of the Viking Age. Tools found in a number
of quarries have given early Viking Period radiocarbon dates, suggesting extensive use of
steatite in this early Viking phase (Skjalsvold 1976), but closer examination has shown that it
was more gradual, with steatite dominating the later Viking Period. Evidence from the quarries
in Lesjafellene strongly suggests a professional production centre was present in the summer

and autumn (Skjalsvold 1976). However, little is known about the social structure of these

craftsmen. In the late Norse Period and the Middle Ages ceramics became more widely used,
while steatite declined. Medieval steatite vessels differ in form from those of the early Viking

Period. In towns steatite does not appear to be common later than the 18t century, however its
utilisation continued until the late 19" and 20th centuries in rural areas.

The dominance of steatite over pottery during the Viking Period throws up a number of
problems. Why should the use of pottery die out in areas where ceramics were used for
thousands of years? Steatite has a number of advantages over ceramics, i) superior thermal
properties, ii) durability and iii) does not affect the flavour of contents. However ceramics have
the advantage of being considerably lighter. It is unclear which was cheaper or which was
more easily manufactured. Buttler (1990) has suggested that steatite may have become more
fashionable during the Viking Period resulting in its eventual dominance. An interesting

speculation is that steatite’s dominance may have developed in areas with limited fuel supplies,

steatite production being less energy intensive than ceramics.

The small number of finds from Jutland/Denmark, where steatite is known not to occur
naturally, suggests that the steatite trade between Norway /Sweden and Norway /Denmark
was limited. At Hedeby steatite artifacts are limited to the later part of the Viking Period and



are not common, although trade certainly did occur (Resi 1979). As in Denmark steatite does
not occur naturally on the Faeroe Islands, although it has been found from settlement sites on
these islands (Dahl 1970). At the early Viking Age farm settlement of Toftanes over 700 objects
were found, mostly vessel fragments (Hansen 1990). The Faeroes had close links with the Isle of

Man and Shetland, and the steatite may have been imported along these trade links.

Steatite was also widely used by the settlers and later inhabitants of Iceland (Eldjam 1950).
Domestic objects made of steatite, presumably imported, are known from the Viking Age
settlement of Hvitarholl (Magnusson 1972). There are no steatite sources in Iceland, and hence

all the steatite must have been imported, most likely from Norway or Shetland.

Steatite is also known from Greenland, where it does occur naturally (Boggild 1953). It was

utilised in prehistory by the native Eskimos and by later Norse settlers (Rousell 1941).

Buildings close to steatite quarries, and presumably related, have been excavated and are
considered to be Norse (Baggild 1953).

A steatite spindle whorl, found at L'Anse aux Meadows, near the northern tip of

Newfoundland, is considered to be Norse and is taken as evidence for the early settlement of

North America (Ingstad 1970, Allen et al 1978).

1.3.3 Quarry evidence for prehistoric use of steatite in Britain

In any provenancing investigation an understanding of the extent and scale of production is
important. However, little hard evidence is available for production centres in Great Britain.
This section will detail the evidence for working from quarry sites. Lithic material such as
steatite has the advantage over other source material in provenancing studies in that the
quarries for the raw material are not subject to rapid erosion and so often contain direct

evidence of exploitation. It should be noted that Buttler (1984) observed that recently worked

steatite surfaces rapidly discolour. The locations of all these quarries can be found in section
1.4.1.

i) Shetland

Place names provide some evidence that several sources of steatite were exploited in Norse and
prehistoric periods. In Shetland several locations incorporate the element cleber, which is from
the old Norsk kle-berg or loom weight stone. Examples of this can be seen in names such as Cleber
Geo (Fethaland and Hillswick Ness) and Clibberswick. Buttler (1984) suggests that Clammel

which is peculiar to Unst and Fetlar is a derived form of the same root, and seen in such names
as Clammel Knowes and Clemmil Geo.
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More direct evidence of use can be seen in quarry sites in the working of the rock faces. The age
and nature of the working seen is difficult to determine but it is generally assumed that bosses,

the classic roughed out shapes that would have contained vessels since removed, are Viking
(Buttler 1984).

The geos at Cross Geo, Clibberswick on Unst show Signs of working. Both of these geos have
been quarried, although more extensively in the north geo. The north face of Cross Ness, the
promontory separating the two geos, is covered with bosses left after vessel removal. There is
some evidence for quarrying in the southern geo, but this is not as extensive as in the north geo.

Buttler (1984) excavated part of the area around the quarry faces and revealed buildings that he

concluded were associated with the final stage of vessel manufacture.

At Clammel Knowes there is now a large hole in the centre of the zoned talc body. On the
down side of the slope there is a large spoil heap containing many fragments of steatite. There
is no direct evidence of exploitation on the rock face as most has been removed and vegetation
has grown across the rest. However the removal of such large quantities of material coupled

with the spoil heap suggests that intensive quarrying took place. Spence (1899) also refers to
Clammel Knowes as a steatite quarry.

The zoned bodies at Gorsendi Geo and on Houllans Ness show a limited number of bosses and

were possible workings for smaller objects. This was probably the case for the other sources on

the west coast of Unst, Wick of Collaster, Clay Geo Ness of Collaster and Fiska Wick.

The large body at Queyhouse has been extensively quarried for talc since the early part of this

century. This recent working has unfortunately removed any possible traces of prehistoric

usage.

Steatite firebricks were cut at Uyeasound until recently (Buttler 1984), and there are no signs of
ancient working which may have been removed by this activity. However small objects may

have been cut from this source and other steatites on Unst, between Belmont and Head of Mula,
Mu Ness and The Taing.

On Hesta Ness on Fetlar there are numerous signs of industry. In Scarpi Geo a large area of the
cliff has been worked with many bosses remaining from intensive production. In the early part

of this century talc was commercially extracted at [HP 662 927]. Blast marks are still evident.

Bosses with chisel marks similar to those recognised as prehistoric occur near this gully.

The eastern face of Clemmil Geo, Hubie, is covered with many bosses of all shapes and sizes.

The strong foliation of the steatite may have made vessel manufacture difficult. However the

11



working that 1s apparent shows that the bosses tend to be elongate and arranged parallel to the
foliation. This foliation may have made the steatite easier to remove from the outcrop. Steatite
was cut here for firebricks and whitening stones until recently (Howat pers coms). The steatite
mass at Dammins 1s relatively close and has much evidence of working, a face 400m by 100m
having numerous bosses within it. Between these two areas there are number of mounds of

what appears to be spoil material from vessel prodtiction.

On mainland Shetland there is a large quarry at Cleber Geo, Fethaland. The large geo contains
much evidence of working and, although part of the face has since collapsed, many bosses are
still visible. There is also a considerable amount of spoil left in the quarry. Below the largest

face a step has been cut on the hillside that may have been used as an area for the final finishing
of the vessels.

Close to the quarry at Cleber Geo another area which has been intensively quarried is the cliff at
Breibister. Further south at Head of Calasta there are two steatite bodies which both show
limited evidence of working. However the steatite here is fissile and may not have been

suitable. At Orra Wick, Lunning, on the shore 50 metres east of the stream, an outcrop contains

a number of clear bosses and a roughout for a large vessel which has not been detached.

However, working here has been on a small scale.

At Cleber Geo, Hillswick Ness the pink steatite in the middle of the cliff shows some signs of

use. Working was probably limited by the awkward access to the cliff. However the steatite is

considered to be of good quality.

Southern Mainland Shetland contains a number of worked steatite quarries, the largest being at

Cunningsburgh, Dunrossness. Here the hillside from Vestinore in the north to the Knowe of
Wilga in the south contains many worked steatite outcrops. The quarry area has been surveyed
for the Scottish Development Department, Historic and Ancient Buildings (Ritchie 1981). The
main area is around the Catpund Burn. This area was first described by Hamilton (1956,
appendix II). Working is visible in and by the stream from just above the road to well above the
fence line. A small excavation was carried out at Catpund Burn where over 500 vessel
fragments were recorded (Smith 1989). A prehistoric house sited just to the north of the quarry
area may have been related to quarrying (Calder 1963). South of the main quarry area spoil
heaps and small worked outcrops run to the foot of Knowe of Wilga. To the north of Catpund
Burn for a distance of about 700 m there are steatite outcrops that show occasional signs of
working. The largest worked outcrop is 200 m south west of Vestinore croft. Another area of

spoil heaps lies to the north of the burn and to the east of the road. On the coast at HU 428 275

there is an area of worked steatite showing bosses from the production of vessels of various
shapes.
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Further south, on the shore at The Berg, Hoswick, Dunrossness, a steatite body contains

numerous bosses, some of these being below the high tide mark.

ii) Mainland Britain

Various quarries on mainland Britain have been worked in the past. However, many of the best
steatite sources have been quarried comparatively recently and hence may have obliterated any
sign of prehistoric working. The quarry at Shinness on the north side of Loch Shin was used to
produce lime and it seems unlikely that steatite was ever quarried here. Near Ardintoul in
Glenelg a band of talc schist has been worked and produced 500-600 tons between 1931 and
1933 (Wilson and Phemister 1946). The other smaller talc-carbonate bodies have been used
locally as rubbing stones to whiten hearths, but it is unclear how much, if any, working took
place in prehistory. The talc deposit on Eilean Glas has also been worked on a small scale, but
the age of this extraction 1s unclear. There is a relatively large quarry at Damshead which
produced material in the earlier part of this century. At Corrycharmaig in Glen Lochay the
serpentinite, in which there are various steatite lenses, has been worked for chromite (Wilson &

Cadell 1884). However the trial pits appear separate from the working that occurs at one of the

steatite lenses. Talc has been known and worked in the vicinity of Inellan and Toward. It has

been worked at the junction of the two streams north of Toward Taynuill, where 183 tons was

produced in 1828-29 (Wilson and Phemister 1946).

The steatite in Cornwall has been worked in historic times. Gew-graze the "soap-rock” was
worked intermittently about the start of the 19th century. About 12 tons was quarried annually
(Straham et al 1945).

The working at the Shetland quarries is assumed to be from the Norse Period, because no
evidence of clearly pre-Norse quarrying has been found (Buttler 1984). All artifacts and broken
roughouts recovered from spoil heaps have been of Norse type. Attempts have been made to
relate the shapes of bosses on the exposed surfaces to the sequence of vessel known from
excavation (Hamilton 1956). However this may not be wholly reliable as boss shape is not

necessarily a function of the vessel produced from it and gradation changes in sites are not clear

(Buttler 1984). In addition, the worked face that is preserved today represents only the last
stage of use of an outcrop.

1.3.4 Summary

In summary it is apparent that within the Northern Atlantic region steatite has been used from
the Neolithic Period until recently. However, it was not until the Viking Period, with the

colonisation of many areas in this region by Norse settlers, that steatite's use became both
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intensive and extensive. The Viking preference for steatite over ceramics, cultivated in
Scandinavia, a region with extensive steatite sources, was introduced to new areas with the

Viking colonisation. Thus in many areas steatite wholly supplanted a ceramic tradition that

was subsequently lost.

In the colonised regions ceramics, both local and imported, eventually regained their position as

the dominant material of vessel manufacture by the latter part of the Norse Period. This
transition away from steatite appears to have occurred later in Scandinavia, presumably as

steatite was more readily available, fashionable and therefore was still able to compete with the

increasing accessibility of imported pottery with the rise of the Hanseatic trade network that
took over in the rest of the North Atlantic region.

1.4 Steatite as a Potential Resource in Prehistory and Early Historic Times.

The identification of the raw material sources is the first stage in any provenance study. This
section will briefly give details of the locations in which steatite was available to be used as a

raw material by peoples in the past. The first section will detail potential quarry sites in Great

Britain, the second section in the broader north Atlantic region relevant to charting of Viking

expansion and colonisation A more detailed geological description of each individual quarry

may be found in section 2.3.

The recognition of quarry or raw material sites is a considerable problem in any form of
provenance study. This is pertinent if sources are to be assigned unique signatures, as no two
sources can have a similar source characteristics if a unique provenance is to be established. In
certain cases sources may have been worked to extinction in prehistory thus there identification
may be difficult. Also caution must be exercised when assumptions are made about working of
quarry sites. As Buttler (1985) observed relatively recent working may appear to be prehistoric
and more recent working may obliterate previous exploitation evidence. There has been

considerable work on the characterisation of British stone axes and their relationship to sources

(Clough & Cummins 1979, 1988). Clough and Cummins have described 24 different rock types

that are used in the manufacture of stone axes, however, as yet only * production centres have
been identified and only 4 excavated.

Clearly this represents a problem for a provenancing problem such as steatite. However, as

steatite is a relatively sparse raw material, unlike the multitude of lithics that are used for stone

axes and marble in its broadest sense, most of its sources are more readily identified.

It is apparent that the centres of stone axe production changed through time as well as the scale

production and the subsequent distribution, now reflected in the artifact distribution pattern

14



(Smith 1979). This change in emphasis is also apparent from flint working which appears to

have declined on the south coast of England whilst expanded in East Anglia during the
Neolithic (Mercer 1981).

The nature of the axe trade is considered by many to be purely a commercial operation.

However, Bradley & Edmonds (1988) have suggested that this social organisation imposed by
our current society may not be relevant to this Neolithic culture. The movement of stone axes
has been studied from the distribution of the finished products. Discussion of this evidence has
attempted to identify different forms of exchange systems, through the analysis of the dispersal
of products around their sources, it seems possible to suggest some of the agencies involved
(Renfrew 1975). Such techniques have been applied in stone axe studies (Chappell 1987), but
other research suggests that this approach can be dangerous, since computer simulations show
that different fall-off pattern can be created by exactly the same process (Hodder & Orton 1976).
Bradley & Edmonds (1988) have also suggested that artifacts may change the function though
time and space, practical work object to symbolic/ritual object for example and cite examples of

grouping of exotic axes found in areas of abundant raw materials. This would clearly affect
both the production and the related distribution, the change being opaque in the archaeological

record.

1.4.1 Steatite as a potential resource in Great Britain

The information in this section was compiled from visits to all the localities and from various
sources in the literature, principally Wilson & Phemister (1946), who listed potential talc
deposits as part of the Economic Wartime Pamphlet, Heddle (1901) who listed many localities
in his Mineralogy of Scotland, and Ritchie (1984), who described many of the same quarries, and

Buttler (1984) who listed most of the Shetland sources. Grid references refer to the centre of the
body or the point where steatite alteration is found.

1) Shetland

Locations of all the source localities in Shetland are shown in figure 1.1.

Unst

On Unst there are many places where small talc bodies are found. However, there are large
deposits on the cliffs at Cross Geos, Clibberswick [HP 652 122}, small outcrops of steatite
occurring to the north as far as The Taing [HP 653 146]. At Clammel Knowes [HP 586 064] a
mound exists where most of the talc deposit has been removed in the past. The quarry at
Queyhouse near Burra Firth [HP 614 123] is a steatite deposit which has been commercially

quarried since the early part of this century. East of Gorsendi Geo, especially around the point
where the coast turns south in Lunda Wick [HP 565 (44], there are numerous small talc bodies,
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2. Clammel Knowes 14. Dammins, Hubie

3. Gorsendi Geo, Lund 15. Leagarth

4. Houllans Ness 16. Hesta Ness

5. Wick of Collaster 17. Cleber Geo, Fethaland
6. Ness of Collaster 18. Pundy Geo, Breibister
7. Fiska Wick 19. Head of Calasta

8. Queyhouse 20). Cleber Geo, Hillswick Ness
9. Wick of Hagadale 21. Oma Wick

10. Uyeasound 22. Cunningsburgh

11. Belmont 23. The Berg

12. Scolla Wick

Figure 1.1 Locations of steatite sources in Shetland.
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the best exposures being on the beach and foreshore. These small talc deposits are apparent in
many other places along the west coast of Unst, on Houllans Ness [HP 567 054}, Wick of
Collaster [HP 596 077], Clay Geo, Ness of Collaster [HP 576 077], and Fiska Wick [HP 614 156].
They tend to be small deposits in the order of 5 metres across or less. On the east coast there are
also numerous small deposits the largest being at Wick of Hagadale [HP 641 106). There area
few small bodies on the south coast, at Uyeasound [I-IU 599 011], small shears between Belmont
and the Head of Mula [HU 566 996}, and Scolla Wick [HP 634 007]. On Unst the only deposits
of any notable size are at Clibberswick, Clammel Knowes and Queyhouse. Other deposits are

smaller, but nevertheless are still potential sources that could have been exploited in prehistory.

b re—

Fetlar
Fetlar has a similar geology to Unst and therefore also has many small steatite deposits. The

largest bodies that show alteration to steatite are as follows. On Hesta Ness there are several
outcrops of steatite along the east side of the Wick of Gruting. The largest of this group of
outcrops is on the top and half way down the cliffs at Scarpi Geo [HU 664 927]. There are also
smaller deposits at [HU 662 927] where there is a narrow gully in the cliff, and large deposits in
two areas around Hubie. Firstly, at Clemmil Geo [HU 620 905] SW of Hubie a geo has been cut
into the less resistant steatite, which occurs on both sides of the geo and on the top of the small
cliffs. Secondly, four hundred metres west of Clemmil Geo is an area of steeply sloping outcrop
about one hundred metres long. ThisTs the large outcrop at Dammins [HU 618 903]. There is

another potential source of steatite on the beach at Leagarth [HU 627 905] where there is a thin
talc schist band surrounded by chlorite schist.

Mainland Shetland

As on Unst and Fetlar there are numerous small steatite deposits on mainland Shetland. The
larger deposits are as follows. At Cleber Geo, Fethaland, North Roe [HU 378 943] the top of the

cliff above the large geo is formed from a large steatite body. To the SE at Breibister [HU 377
938] there are two smaller yellowish steatite bodies within the cliff. Further to the south at
Head of Calasta [HU 377 878] there are two smaller steatite exposures in the face of the small
cliff. The west coast of mainland at Cleber Geo, Hillswick Ness [HU 276 749] contains a small
pink steatite body in the middle of the cliff, however access to the cliff is awkward. On the east

coast of Mainland at Orra Wick, Lunning [HU 505 670], there is a small steatite outcrop on the
shore some 40 m east of the stream.

Southern Mainland contains a number of steatite bodies the largest being at Cunningsburgh,
Dunrossness [HU 425 271]. This covers a large area from Vestinore in the north to the Knowe
of Wilga in the south and extends on to the beach north of the Catpund Burn and some 500 m
west of the road up the Catpund Burn. It consists of many separate outcrops of steatite. To the
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south of Cunningsburgh there is another steatite body at The Berg, Hoswick [HU 426 228]. The

deposit forms the tip of the point and extends into the intertidal zone.

ii) Mainland Scotland

Locations of all the source localities in Mainland Scotland are shown in figure 1.2.

In Sutherland there are a number of small ultrabasic outcrops which show some alteration to
talc. At Allt Dionach-caridh [NC 556 422] there is a small outcrop in the bank of the burn,
however only a very small alteration zone of the ultrabasic mass is present and so working is
most unlikely. Further south there are number of small ultrabasic bodies that have been
partially altered to talc, olivine, anthophyilite and chlorite around Altnaharra, Druim Klibreck
[NC 605 352), River Mudale [NC 554 358], Grumore [NC 600 369] and Meall a'Bhrollaich [NC

588 368]. At Shiness steatite occurs as nodules within the limestone in a small quarry on the
north shore of Loch Shin [NC 552 139].

On Harris there are a number of ultrabasic bodies which have been altered to form rocks with
some talc content. A line of these occurs within the well-exposed rock along Loch Langavat.
The largest is at Scara Ruadh [NG (56 884), and similar bodies to the west occur at Dun Borve
ING 034 940], Loch-na-h-Uamba [NG 046 918} and Rubha Sgeir nan Sgarbh [NF 025 950]. Also
on Harris there are two small ultrabasic bodies at Grose-Cleit [NG 143 942] and Uaval Beag [NG
143 942], although the extent of the talc alteration is limited. On Scalpay of East Loch Tarbet,

Harris, there is a small sill-like exposure on the narrow isthmus joining Scalpay to Eilean Glas
[NG 246 948].

In Wester Ross a talc and chlorite rock is thought to exist on the north east side of Beinn Dearg

Bheag (Clough et al 1913), but no sign of this exposure could be found when visited. To the

south in the Sheildaig Forest there is a small body 1000 m south of the head of Loch na
h'Oidhche [NG 895 628].

In Glen Urquhart there is a serpentinite mass 1000 m? in extent, occurring on the north side of
Glen Urquhart [NH 763 354]. A number of altered bodies exist by the side of the road to
Kiltarlity at the junction with the road to Gartallit.

A large belt of serpentinite around Portsoy extends 8 km SSW from the coast, 700 m west of

Portsoy to Mains of Badenyouchers. At its northern end there is a quarry at Damshead [N] 575
636], 400 m north west of Damshead farm.
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1. Allt na Dionach-caridh 7. Glen Urquhart

2. Druim Klibreck 8. Portsoy

3. Shiness 9. Glenelg

4. Scara Rubha 10. Bolftracks Hill, Aberteldy
5. Eilean Glas 11. Toward/Inellan

6. Loch na h'Oidhche 12. Corrycharmaig

Figure 1.2 Locaton of steatite sources on mainland Scotland
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In the Glenelg district there are number of serpentinite and talc bodies. On the shore near
Ardintoul [NG 934 245] a 2 m thick band of talc schist occurs. Other small ultrabasic bodies in
this district that show talc alteration are as follows: in the left bank of the small burmn which
flows into Loch Duich 100 m south of Tigh Dhruideig, just below the confluence of the two
burns about 400 m south west of Tigh Dhruideig [NG 877 244}, also in Glean Beag, 3 km south-
west of Glenelg, 300 m up the Allt Mor [NG 845 16811, and thirdly a body which is reported to
exist in the Allt Utha, which flows into the Arnisdale River about 2 km from Loch Hourn. The

body is reported by Clough (1910) to be 300 yards above the Eas na Cuingid, but no trace of this
body was found when the site was visited.

Near Aberfeldy, on the east side of Bolfracks Hill, 3 km south west of Aberfeldy there is a dark
green sill-like body that contains alteration to talc and chlorite [NN 836 477]. To the west in
Glen Lochay, there is a large serpentinite body to the west of the farm of Corrycharmaig on the
south west side of the River Lochay about 5 km north west of Killin. The serpentinite forms the
craggy hill of Dun Garbh Beag [NN 622 358] and is connected to the farm by a rough track.

A talc deposit is known from the vicinity of Inellan and Toward. Limited working has occurred
at the junction of the two streams [NS 134 687] north of Toward Taynuill. In the eastern branch

of the stream there is a 1 m wide talc vein 5 m above the confluence, 4m further up this branch

another vein of talc is exposed in the stream. These veins also occur in the western stream but
the exposures are more obscure. Small quantities of talc are also apparent within the
serpentinite on the shore west of Toward Point. Here the serpentinite has largely been

converted to dolomite fault rock, but talc does occur in small amounts.
iii) England
Locations of the known source localities in England and Wales are shown in figure 1.3.

The largest outcrops of serpentinite in Britain occur in the Lizard peninsula where it covers
some 30 square km. Veins of steatite are not uncommon within the Lizard serpentinite; they are
found around Kennack, Mullion [SW 666 178], the Black Head [SW 775 162], Pentreath [SW 685
135] and to the west of Kyance [SW 674 174]. These are usually small and discontinuous. The
largest locality is at Gew Graze [SW 675 144] where the soap-rock is known locally. A similar
outcrop occurs on the east side of Kennack, on the east side of Kyanance Cove, at a quarry

400 m west of Trezise and at the north end of Pentreath beach.

iv) Wales

There are a number of talc carbonate deposits on Anglesey. A carbonated serpentinite occurs

on the beach on the west coast at Porth Delise and also at Cliperau [SH 282 845] near Llanfwrog.
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A thin band of talc schist about 1.5 m thick occurs within a quarry 250 m north of Bronddel [SH
268 764) on the south-west margin of the large serpentinite mass that occurs to the north of

Rhoscolyn.

1. Anglesey 2. Lizard

Figure 1.3 Location of steatite sources in England and Wales.

1.4.2 Steatite as a potential resource in the north Atlantic region

Steatite is also found in many places in the north Atlantic region where it has been extensively

utilised as a raw material. This section will briefly make references to the potential quarry sites

in this region.

Scandinavia

Scandinavia has large numbers of potential steatite quarries throughout the region. The
Geology of Norway (18t Ed) (Holtedahl 1953) gives some of the known localities of talcose rocks
in Norway. A large number of the Norwegian deposits are described by Helland (1893) in
‘Tagskifere, hellar og vegstene'. Skjelsvold (1961) contains an appendix which gives the
localities of ca. 150 potential quarries. This relies on the work of Helland and unpublished

material from Bergen Museum. Wiik (1953) describes a number of steatite sources from the
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Caledonides. Qvale & Stigh (1985) review the ultramafic rocks, the original parents to steatites,
within the Scandinavian Caledonides. More detailed description of certain steatite bodies and

quarries can be found in Skjelsvold (1976), Resi (1979), and Natterstad (1983).

Although, Sweden contains fewer steatite deposits than Norway, they are still relatively
common. Wiik (1953) describes a few sources from the Caledonides. Du Rietz (1935) examines

a great number and variety of ultrabasics from northern Sweden. Resi (1979) gives the location

of seven potential quarries.

Finland although not strictly part of the North Atlantic area may have been involved in the
exploitation of steatite during the Viking period. Eskola (1933), Haapala (1936), and Wiik (1953)

give localities of a number of steatite bodies in the Kalelidic zone of eastern Finland, which can
be followed in a zone from Lake Ladoga in the south-east to Finnish Lapland in the north-west.
Park (1983) describes the bodies in the eastern Kalelides in more detail and discusses their

formation.

A general account of the mineralogy of Greenland is given by Boaggild (1953). This gives a list of
places where talc and steatite are known to occur. Wiik (1953) describes material from

Godthaab in south-west Greenland. Soen (1962) and later Fowler et al (1981) describe talc
bearing zoned ultramafic from Greenland that may potentially have been used as a raw

maternial.

1.5 Steatite as a Provenancing Problem

It has long been realised that studying artifacts far from their place of origin could tell us much
about cultures in the past. As has been noted in section 1.3, the favourable properties of steatite

were clearly recognised by early peoples resulting in its widespread utilisation over a

considerable period of ime in prehistory and early history. The fact that steatite in common

with most lithic material is able to withstand the processes of physical degradation that occur
after an artifact has been buried means that it survives to be found on sites where it was used in
the past. Another advantage of using lithic materials for provenancing is that the processes
used in the production do not change the characteristics of the artifact from the raw material.
Steatite's extensive use in northern Britain and Scandinavia during the Norse period is perhaps
a reflection of it being a relatively cheap material, so it was generally discarded rather than
repaired or reused, although reuse does occur (Hedges 1983), and this would contribute to its

abundance on certain archaeological sites. It was used over a long period of time, from the

provenance for a number of different time periods.



The potential quarry sites for steatite, as described in section 1.4, are relatively sparse. They
tend to be concentrated in local discrete source areas such as Shetland. Steatite's physical nature
probably precludes it from the problem of being transported, by the action of ice, from its
primary natural source to where it was used by man. Steatite is found on many archaeological
sites and in many cases far from potential source quarries. This fact alone implies that steatite
was either exchanged as a raw material or finished goods; or some other form of movement,
such as the movement of a people with their belongings into a new area took place. The fact
that steatite sources are geographically limited means that not all cultural groups would have
direct access to the sources. Thus if they required the material they must have traded with the
peoples that controlled the quarries. This has been suggested as a model for utilisation by
Indians, Eskimos and Norse settlers in Newfoundland (Allen et al 1978) and may have taken

place in other areas in the northern Atlantic region.

Steatite was used extensively in certain periods, such as the Viking period (Buttler 1984). As the
Viking world expanded during the eighth and ninth centuries, the Vikings took their preference
for steatite to these new areas, which did not necessarily contain any potential steatite quarries,
or where the settlers would not have been aware of all the potential local raw materials. Thus if
steatite can be provenanced it may be possible to effectively trace this Viking expansion in the
north Atlantic region. As mentioned in section 1.3, steatite is not found naturally on certain
islands that were colonised during théperiod, such as Orkney, the Faeroes and Iceland yet it is
present on many Viking sites. The ability to identify the source of the steatite on Viking sites
could potentially give much hard evidence of Viking cultural links during this period of change.

1.6 Methods of Archaeological Provenancing

The application of chemical analysis to archaeological problems has a long history that extends
back to the late 18 century (Caley 1949). Many of the early investigators dealt with
compositional characteristics of artifacts to elucidate aspects of their properties, yet as Harbottle
(1982) noted, by the end of the 19th century, analysis was made as a means of documenting
long-distance transportation of particular materials. The underlying approach of the

determination of the chemical composition of an artifact and comparison of that profile with

others and the source material has been elaborated since that time.

The method most commonly used to provenance archaeological material is that based upon
characterisation of source material. This method relies on the premise that unique patterns in

some measurable property may be used to identify the geographical source of artifacts.
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The property of the material used to characterise source and artifacts is dependent upon the
material from which the artifacts were manufactured. Therefore methods of characterisation

are largely dependent on the material.

Glass objects have been characterised using minor and trace elements determined for samples
by NAA (Kuleff & Djingova 1985, Sanderson et al 1984), XRF (Sanderson & Hunter 1982,
Henderson & Warren 1981). Non-ferrous metal artifacts are commonly characterised using lead
isotope ratios, (Northover & Gale 1982, McGechan-Liritzis & Gale 1988) as well as
compositional and trace element concentrations (Trampuz et al 1991). Pottery can also be
characterised using minor and trace element composition analyses; e.g. by AAS (Pollard et al
1982, Miriti et al 1990) and NAA (Perlman & Asaro 1969, Glascock 1992) (Picon 1975, reviews
by Harbottle 1976, Wilson 1978) as well as structural inclusions (Bromund 1976). Some lithic
materials have proved to be easily characterised due to their relatively simple nature, e.g.
volcanic material used for axe heads (Clough & Cummins 1979,1988), greenstone has been
characterised by petrography (Kars et al 1992), sandstones by petrography and electron
microprobe (Newman 1992), mill stones (Williams-Thorpe & Thorpe 1988), pitchstone
(Williams-Thorpe & Thorpe 1984), jet (Hunter et al 1993), and obsidian (Cann & Renfrew 1964,
Cann et al 1969, Hallam et al 1976) using electron microprobe (Merrick & Brown 1984) and
strontium isotopes (Gale 1981). However other lithics still prove difficult due to their complex
nature, e.g. flint (de Bruin et al 1972), and marble where NAA (Mello et al 1988),

cathodoluminescence (Barbin et al 1992) and stable isotopes (Herz 1992) (a general review is
given by Herz (1985)) have been used.

1.7 Previous Attempts to Provenance Steatite

The earliest attempt to provenance steatite was by MacGregor (in Hamilton 1956), who made a
petrographic investigation of eight of the numerous steatite finds from Jarlshof and four
samples from the nearest potential quarry, Catpund Burn, Cunningsburgh. In some of the cases
there were clear similarities between the artifacts and the quarry samples, but for other artifacts

no good matches were observed. It was suggested that these unmatched samples originated
elsewhere in Shetland. This may indeed be the case but until a detailed petrological

examination of all possible quarry sites is carried out a conclusive statement of the origin of the
Jarlshof material cannot be made.

Petrographic examination was also carried out on two sherds excavated in the Norse town of
York (MacGregor 1982). One was found to closely resemble two of the Jarlshof sections which
did not match the Cunningsburgh samples. The second was more similar to the
Cunningsburgh sections, although XRD analysis showed the carbonate present to be dolomite,
whereas magnesite was thought more typical of Cunningsburgh steatite. Buttler (1984) has
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since shown that both dolomite and magnesite are present in Cunningsburgh steatite, following
from Wiik’'s (1953) demonstration that magnesite, dolomite and magnesite-dolomite
assemblages could all be present as the carbonate in steatite. Wiik (1953) also identified, in a
study of various steatite deposits throughout the world, various types of steatite assemblage,
carbonate soapstone (talc-carbonate-chlorite-accessories), tremolite soapstone (talc-tremolite-
chlorite-accessories) and the rare Godthaab type soépstone (talc-chlorite-accessories). Some
steatites showed characteristic mineralogy, textures or accessory mineral phases. However it
was noted that most steatites have very similar mineralogy and textures, thus making any
discrimination of steatite deposits by petrographic means very difficult. Buttler (1984) also
examined a large number of samples taken from most of the Shetland quarries. The
examination of hand specimens as Buttler points out is very subjective and cannot be regarded
as conclusive evidence, but has the advantage of being cheap, quick and non-destructive. From
a comparison with a reference set of hand specimens, taking into account mineralogy, texture,
colour and hardness, a large number of the Jarishof finds were assigned to various quarries.
This evidence is difficult to verify and did not include any of the Scandinavian source material
that was undoubtedly traded (Hodges 1982). The thin sections, using both descriptive and
point counting of minerals, were less easily matched than the hand specimens, most specimens
appearing very similar. The mineralogy is very similar, as Wiik (1953) had observed, only the
textures showing slight differences. Petrological techniques suffer from the problem of
representative sampling. The fact thatthe thin section must give an accurate reflection of the
source material is a particular problem with inhomogeneous materials such as steatite in which
the minerals form clusters and bands on the outcrop scale. Clearly, as a consequence of these
problems petrographic comparison of sources and artifacts is not a feasible approach to steatite

provenancing.

Alfsen and Christie (in Resi 1979) attempted to provenance steatite artifacts from the Norse site
of Haithabu in Denmark. Forty artifacts and nine samples from a number of Scandinavian
quarries close to Haithabu where extensive quarrying had taken place were analysed for
various trace elements using mass spectrometry techniques. However their method gave large
errors, of the order of 15-20%. After assessing quarry variability and regional variability a
group of nine trace elements that showed differences were considered for further investigation.
By using cluster analysis (equal pair grouping) the different quarry sites were compared to the
Haithabu material. This met with limited success and better resolution could not be achieved
with cluster analysis. It is also difficult to assess the importance of each individual clustering
parameter in the overall cluster analysis. However, some tentative identification of sources of
the Haithabu material was made. This study emphasises a necessary prerequisite that all
potential sources must be characterised before artifacts may be compared. If this is not done, as
in the study of Alfsen and Christie, then no firm conclusion can be reached. The material from
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Haithabu may, as Alfsen and Christie argue, be from the Scandinavian Precambrian, but they

studied only a limited number of the quarries that were most accessible to Haithabu.

Kohl et al (1979) studied the large number of soft stone vessels that are found in SW Asia from
Arabia and Mesopotamia to the Indus Valley. These contained various combinations of talc and
chlorite that were extremely variable, a fact that was considered to characterise the sources.
This study principally used XRD to characterise the chlorite, by measuring the peak height of
various indices, which are characteristic of significant differences in internal ionic substitution
and as a result different basal plate diffraction peaks. These peak heights were expressed as
ratios and discrimination was attempted using multivariate statistics. This was able to produce
a reasonable resolution for some of the material suggesting separate sources for the Arabian
material. However the material from Iraq and Iran demonstrated significant variation in the
chlorite XRD peak heights from one region, thus making any discrimination very difficult. As
mentioned earlier the source of these materials are often inhomogeneous and a single mass may

contain very different mineral assemblages.

Buttler (1984) also used XRD to assess the carbonate within the various steatites in Shetland.
Dolomite, magnesite, both of these carbonates or no carbonate were the various criteria.
However, as Wiik (1953) showed, a single steatite deposit has variations in carbonate
composition and is subject to inhomogenities. Buttler demonstrated that on Shetland this is also
true: e.g. Cunningsburgh showed samples with carbonates both singly and together. Buttler
concluded that at best, this would provide negative information on provenance, i.e. a sample
did not come from a certain quarry. Samples were also analysed for major and trace elements
by XRF. Twenty five samples were taken from a number of different quarry sites in Shetland,
but it was found that pellets were difficult to manufacture. This was probably as a result of the
hydrous nature of steatite that contains a high content of H20 and CO2. Both major and trace
elements were assessed for disc<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>