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[bookmark: _Toc39931718]Abstract
This dissertation aims to compile a database of prehistoric textile tools from the Ceredigion, Carmarthenshire and Pembrokeshire areas of Wales, and to use that data to investigate any discernible patterns.   To date, no systematic investigation has been done on Welsh textile tools, and this study hopes to offer a starting point for a comprehensive survey.   Textile tools were researched, inspected and recorded quantitatively and photographically with provenance and chronology being noted where there was sufficient prime data.   Insufficient information was forthcoming to allow analyses and mapping of spatial or temporal patterning, but a record of textile tools stored at county museums was collated with notes made of decorative aspects and of raw materials used, particularly slate.   A typology was designed to reflect the textile tools encountered.   Further study should be made to research and record a Welsh nationwide database of textile tools.   





[bookmark: _Toc39931719]Chapter 1
[bookmark: _Toc39931720]Introduction
The objective of this study was to investigate the archaeological record of textile production in prehistoric Wales, focussing on the south-western counties of Ceredigion, Carmarthenshire, and Pembrokeshire.   Concentrating on a defined area should have ensured a manageable but meaningful quantity of data for the space allowed in this dissertation.

Wales has a rich heritage of prehistoric sites which have been excavated extensively, starting with antiquarians in the 18th and 19th centuries, and more recently by archaeological Trusts, universities, CADW and Comiswm Brenhinol Henebion Cymru (CBHC)/the Royal Commission on the Ancient and Historical Monuments of Wales (RCAHMW).  There is a comprehensive oeuvre of publications about prehistoric sites in Wales, with many articles written by the 19th century excavators appearing in the early editions of Archaeologia Cambrensis, and research reports and excavation reports being published by the various commissioning organisations more recently.   However, no systematic study of the archaeological evidence for textile production in prehistoric Wales appears to have been done, and it is hoped that this survey will act as a starting point for such a study.   

[bookmark: _Toc39931721]Aims of study and Research questions
The aim of this dissertation was to compile a database of the archaeological evidence for textile production in prehistoric Wales, with specific reference to the material culture recorded in Ceredigion, Carmarthenshire, and Pembrokeshire.   By gathering together this material, it should be possible to map the distribution of the textile tools found, using variable parameters to analyse the data.  The most abundant textile tool artefact encountered in the museum collections was spindle whorls, and a typology has been devised in order to classify these systematically.  Consolidating the data collected might reveal regional or chronological patterns which could then be situated within the broader context of the archaeological material culture.
Questions to be answered are:  What assemblage of textile tools is there in the defined area?   What are the characteristics of these tools in terms of their stylistic and functional variability?   Are there any patterns evident from mapping the tools’ provenance, for example, from use of raw materials, typology, and decoration?   Do the tools provide any clues as to the nature of prehistoric society in Wales?

[bookmark: _Toc39931722]Wales
Prehistoric textile tools are present in Wales, although there appears to be a disconnect in the densities of artefacts encountered between sites in north and west Wales.   A frustration of this project was reading antiquarian accounts of excavations and sites and realising many artefacts must have been found which now appear lost.   Albert Way (1867: 249) writes of a stone whorl found in a hut-circle on Holyhead Mountain, saying it “is of a class of relics occurring constantly on all ancient sites” and Way recounts a contemporary stating that whorls are “frequently found in England”.  However, in contrast, Murphy et al (2011) describe west Wales as having numerous enclosed settlements but with few artefacts, describing low artefact densities which the authors ascribe to re-using items, choices of materials, and an aceramic culture.   Way’s comments may apply generally to the United Kingdom, whereas Murphy’s are specific to west Wales.   In addition to these factors, the Welsh environmental conditions are not conducive to taphonomic [image: ]preservation of objects.   Research has produced accounts of only four finds of textile fragments (see Appendix 3 for sites), with the largest and most spectacular piece coming from Llangorse Crannog.   This site is early medieval, and the material is a high status, particularly fine fabric with pieces embroidered or woven using a soumak brocading technique (Redknap & Lane 1994).   This fabric is from a later period than the focus of this dissertation; however, the quality of the piece shows the existence of technologically skilled textile workers who have the expertise and knowledge to produce such a fine, complex piece.   This is not something that happens overnight – there is a bedrock of skills and knowledge of tools, raw materials, processing, and techniques of spinning, weaving, and dyeing, which have developed over a long period and enable the production of such fine work.[bookmark: _Toc39835044][bookmark: _Toc39835768][bookmark: _Toc39926903]Figure 1 - Textile fragments from Llangorse Crannog - display at St Fagan's Museum.   (Photograph: K Davies 2020.)


Four small fragments of a woven textile were found by G C Dunning (1943) when excavating a cairn on Mynydd Epynt in 1940.  These were examined by the Victoria & Albert Museum and were deduced to be possibly woollen but, because of the fabrics’ carbonised condition and the technology available at the time, no further analysis was forthcoming.   These pieces are listed in Savory’s (1980) Catalogue of Bronze Age collections but online searches have failed to find them on the National Museum of Wales’s portal.   
[image: ]
[bookmark: _Toc39835045].




[bookmark: _Toc39835046][bookmark: _Toc39835769][bookmark: _Toc39926904]Figure 2 - Fragments of carbonised woven textile from Outer Burial, Mynydd Epynt.   (Photograph from Archaeologia Cambrensis 97 (1943) Plate XVI, page 182 - G C Dunning.)




Historiographical sources for this early period are rare.   Caesar’s Commentarii de Bello Gallico (1869: 5.14) describes the Britons from Kent as wearing skins and using woad to dye their skin blue, but one should consider the author’s motives before relying on his account.   Caesar may have wanted to represent the Britons as barbarians to justify his invasion (Lendering 2020).   The Welsh bardic oral tradition is recorded in medieval manuscripts and provides glimpses of an earlier lifestyle from stories told over many generations, but these have no definite chronology or exact provenance.   The Mabinogion (Davies 2007) mentions grey woollen hunting garb, golden brocaded silk, a red silk dress for Olwen, and pavilions and tents: this variety of fabrics and uses demonstrates a familiarity and commonplaceness that, again, does not appear overnight but is the product of a long period of evolution.   

What is certain is that spindle whorls and perforated objects that could be loom weights are present in museum collections and these provide material evidence of textile production in prehistoric Wales.   The difficulties encountered in researching prehistoric textiles and textile tools in Wales reinforces the need for a study of the material culture evidence and for a consolidated database. 



[bookmark: _Toc39931723]Chapter 2
[bookmark: _Toc39931724]Textiles and Tools in the Archaeological Record
Historically, textiles and the tools used to produce them have received scant notice archaeologically, but their production would have formed a fundamental element of society in pre-industrial times. Textile production would have been a more time-consuming activity than pottery or agriculture, and analyses of prehistoric societal structures should take notice of this elemental occupation and its tools (Barber 1991).   A fragment of 3-ply cord made up of fibres with an S-twist plied with a Z-twist has been found in the Abri du Maras, France, in a Middle Palaeolithic context (dated using ESR and U-Th methods to 52-41kya) (Hardy et al 2020), which helps substantiate Barber’s (1991) assertion that the textile industry is older than pottery, metallurgy, agriculture, and stock-breeding.
[image: ]



[bookmark: _Toc39835047][bookmark: _Toc39835770][bookmark: _Toc39926905]Figure 3 - SEM photograph of 3-ply cord from Abri du Maras.   Z- and S-twist effects shown in blown-up pictures.   (Photograph from Hardy et al 2020.)















The process of twisting fibres formed the basis for making cords and ropes, nets, mats, bags, sails, shelter, and eventually clothing, and would have become an important part of everyday life, making products which would be essential commodities used in society.   However, these are perishable objects, which only survive taphonomically under specific conditions.  Is it the paucity of evidence that led to this industry being overlooked previously?   When studying Greek or ancient Middle Eastern iconography, did antiquarians not question the textiles depicted and wonder who produced them and how?   Textile production is an important topic which merits close attention, and its multidisciplinary analyses produce data which aid archaeological hermeneutics.

[bookmark: _Toc39931725]Textiles and Fibres
Evidence of early fibres and textiles is accumulating as technology becomes more sophisticated and sensitive, with the earliest fibres (prior to the cord at Abri du Maras) being found in Dzudzuana Cave, Georgia (Bar-Yosef et al 2011).  Unit C (27-24ka cal BP) produced fibres of wild flax which were spun and dyed blue, pink and green (Kvavadze et al 2009).    Debate about the identification of the source plants highlights the need for highly sensitive instrumentation to analyse the plant bast remains.   Bar Yosef et al (2011) states “there are remains of knitted string”: it is unlikely to be knitted, as evidence for knitted items does not exist earlier than circa 1100 AD, with nålbindning (a looped technique using one perforated needle) preceding knitting in 300-500 AD (VAM 2020), so what is probably meant is knotted, which agrees with the photographic evidence.   The debate and technical terms illustrate the range of multidisciplinary skills and knowledge needed when analysing and interpreting textile finds.

[image: ]Desert conditions are favourable for textile preservation, with the combination of aridity and salt inhibiting the bacteria that destroy organic fibres (Barber 1991).   Evidence of woven linen has been found in a Neolithic settlement dating from circa 5000 BC in the Fayum in Egypt (UCL 2003), and there is a great deal of evidence of fine linen woven textiles from funerary contexts (Hallmann 2015), Egyptian iconography, epigraphy, and textual remains, such as laundry lists (Vogelsang-Eastwood 2000).  Excavations have uncovered Meroitic (300 BCE) cotton textile remains in Egypt at Qasr Ibrim (Yvanez and Wozniak 2019).   [bookmark: _Toc39835048][bookmark: _Toc39835771][bookmark: _Toc39926906]Figure 4 – Linen pleated tunic, tomb 13, Assiut, Egypt, circa 2000 BC, Louvre Museum E 12026.   (Photograph : © Musée du Louvre/G. Poncet   2020.)



Historiography presents sources that provide clues as to the functions and role of textiles in ancient Mediterranean society.   For example, Homer’s The Odyssey (1900: Book 19) describes Penelope weaving and unravelling Laertes’ shroud, and relates the use of damask cloths, linen, and spare clothes.   The story of the weaving contest between Arachne and Minerva is told in Book 6 of Ovid’s Metamorphoses (1794).   


[image: page2image2479599712]In 2013 in the Neolithic site of Çatalhöyük, a piece of carbonised linen cloth was found in a burial context (F.7127) in Building 52 (Catalhoyuk 2013, Gilligan 2018).   The salt mines in Hallstatt, Austria, have been worked since the Bronze Age, and excavations have produced a rich assemblage of textiles because of the preservation conditions provided by the salt (Grömer 2014).  Some of these textiles date from 1500-1200 BC and show exceptional qualities, being made of fine wool and of a high technological standard of weaving and hence spinning and showing evidence of dyeing (Grömer 2014).   Other excavations containing textiles are crannog sites in Switzerland, bog bodies from Denmark and Ireland, and, in Norway, climate change is melting glaciers and revealing Iron Age clothing (Vedeler and Bender Jørgensen 2013).   In 2006, and then in 2015, fragments of Bronze Age woven textiles were found at Must Farm (2015) in Cambridgeshire, and Must Farm’s post-excavation diaries (2019) discuss further Bronze Age finds of yarns and wound threads – exceptional finds in Britain’s challenging taphonomic environment.[bookmark: _Toc39835049][bookmark: _Toc39835772][bookmark: _Toc39926907]Figure 5 - Linen cloth from burial F.7127, Building 52, Çatalhöyük (2013).   (Photograph: Scott Haddow 2013.)


The existence of these cords, yarns and threads, textiles and items of clothing all signify societies with a sophisticated, skilful and knowledgeable mastery of textiles and their processing and manufacture. Although the archaeological record in Wales is scanty, the evidence from its surrounding regions infers the existence of a textile industry in Wales.

[bookmark: _Toc39931726]Tools
[image: ]Preservation conditions vary within the Mediterranean basin, North Africa, and Europe, with widespread textile technology evident from the archaeological record comprising spindle whorls, loom weights, and, occasionally, spindles. However, this class of artefact can be difficult to identify - for example, a recent debate concerns Etruscan glass stirring rods and their possible use as distaffs (Barber and Caulfield 2015), and small round perforated objects have been variously classified as buttons, beads, conuli, and spindle whorls (Sabatini and Bergerbrant 2019), or clustered together taxonomically (Crewe 1998).   Textile tools would have been widespread and produced from everyday local raw materials, such as stone, wood, and clay, whereas beads tended to be decorative and made of more exotic materials (Barber 1991).   The perishability of the raw materials means material culture presents archaeologists with a distorted representation of the industry, and it is important to understand that what is evident is only part of the story.[bookmark: _Toc39835050][bookmark: _Toc39835773][bookmark: _Toc39926908]Figure 6 - Tintinnabulum depicting textile tools, from Tomb 5 (630 BC cal), Military Arsenal Necropolis (Archaeological Museum of Bologna).   (Photograph: Turfa 2012.)


The study of textile tools is informative archaeologically: there are regional differences revealed by whorl position (Crewe 1998) and their morphology can be diagnostic, there is a causal relationship between morphology and material composition (Cameron 2002), and their functional analysis can suggest chronological and regional markers.


[bookmark: _Toc39931727]Chapter 3
[bookmark: _Toc39931728]Theoretical Perspectives
Archaeological theory has been described as a toolbox (Harris and Cipolla 2017), used to interpret and explain the artefacts and sites we excavate.   Concentrating on one theory is too prescriptive and risks blinding oneself to alternative or wider interpretations, an outcome that is particularly likely when working with assumptions and inferences, with no challenge to bias, whether that bias be conscious or unconscious.   Therefore, it would seem logical to employ an array of archaeological theories in one’s toolbox, thus ensuring a receptive and responsive approach to the analysis of sites and material culture.   This approach allows archaeology to stay vibrant, to encourage debate, and avoid monolithicism.

Antiquarianism was the approach used by the 18th and 19th century excavators when exploring prehistoric Wales, using empirical methods to achieve their object of speaking “from facts not theory” (Hoare 1812 cited in Sweet 2008).   This object-orientated process is demonstrated in Hume’s 1863 book elucidating antiquities found in Cheshire, in which he describes spindle whorls at length.   Way (1867), in his article about Holyhead, cites Hume’s book as a source of information about “such relics of female industry”, and mentions a gynaecium, a Greek term referring to women’s space.   One spindle whorl does not a gynaecium make (with apologies to Aristotle), and this focus on orderliness and classification, and employing a concept from a different cultural milieu, epitomises the problem of being too prescriptive.   Way’s dismissive tone appears to discount spindle whorls having any importance or value, whereas other lithic artefacts are pored over in great detail, which suggests a gender bias.   It is interesting to compare Way’s 1867 article with Baring Gould’s (1899, 1900), as the latter is meticulous in his recording of the objects found, whereas the former is more discursive and, perhaps, subjective.   Therefore, this apparent bias is not repeated in Baring Gould’s excavation reports and the utility of these reports should not be discounted.   

However, it cannot be ignored that textile production was a highly gendered activity.   Although the tools used are not inherently gendered in themselves, Chapter 2 refers to the historiographical data, the iconography, and the funerary contexts which depict an activity performed by women.   Barber (1994) proposes the reason for this was the need for women to be socially productive whilst also breastfeeding young children:  the modus operandi of textile-making is easily interruptible which enables such work to be compatible with child-care.   This appears a pragmatic approach to maximise labour productivity for the whole community: tasks would be allocated according to ability, and only be gender specific where it is a gendered activity, such as breastfeeding.  This does not necessarily mean women’s activities were limited to these tasks forever: as child-rearing occupies only a proportion of a woman’s life, other activities would have been performed.   It is also possible that, by performing a task over a period of time, women developed skills that were recognised, valued, and desired in the community, and women then exploited those skills.  Women acquired a technical knowledge and displayed an inventiveness which would have been admired, and they took control of their skills’ agency.  Eventually, spinning and weaving would have had economic significance, ergo women would have contributed to the economy (Barber 1991).    It is important to avoid placing a modern interpretation on a community whose attitudes, activities, and lives were very different to our own.   Modern value parameters differ from those of 19th century antiquarians, never mind prehistoric communities, and thus interpretative efforts must be mindful of this diversity.   All members of the community would have had a contribution to make which would be valued: our task is not to allow Victorian attitudes to women to cloud our analysis of prehistoric sites.   

It was hoped that the results of this dissertation would give clues as to the chaîne opératoire of Welsh textile production, but the available data did not allow this.   A neat string of evidence would have been very satisfying, demonstrating the existence of fibre plants such as nettle or flax, to the ability to process the fibre with spindle whorls, to the manufacture of textiles using vertical looms with loom weights.   However, no contiguous theories or conclusions were possible with the limited material remains and data available.

The materiality of spindle whorls is intriguing and bears closer inspection.   Brück (2019) discusses identity and alterity from a human-centred approach and posits that cloth would have been important in forming a social identity in Bronze Age Britain.   Was this importance shared with the tools of manufacture?   The Welsh spindle whorls in this dataset display a range of styles from very rough and crude, to neat and finely made.   A few are beautifully decorated.   One would expect the most beautifully decorated to be the most attractive, but this ignores their properties.   Some of the plain whorls have a pleasing weight and shape, intrinsic qualities that feel right in the palm.  Our experience of the weight and shape of the whorl is a sense-event that gives us an understanding of its materiality (Harris and Cipolla 2017), aided by their tactility.    Whorls become very personal, with spinners having favourites that suit their style of spinning.   The boundary between human and thing is blurred, as the whorl has an agentive capacity in offering the human a better outcome.    These whorls embody the person using them, with their material properties entrapping the operator.   Do we assume the whorl manufacturer and operator are the same person?   Is the whorl an entangling object, enmeshing the person who operates it with the person who manufactured it, and perhaps decorated it?   Such a small, utilitarian artefact prompts a lot of questions about object biography, materiality of object, object agency, and human-object entanglement – is this because it is a very personal, everyday item, bringing us closer to the tangible person whose object it was?   Somehow, the very ordinariness of these items allows us to feel an affinity for their possessors, with a desire to understand their relationship with their whorls.


[bookmark: _Toc39931729]Chapter 4
[bookmark: _Toc39931730]Methodology
[bookmark: _Toc39931731]Data Collection

Initial research was performed online, looking for sites relating specifically to prehistoric Wales.   The first site encountered was A Research Framework for the Archaeology of Wales (ARFAW) (2016), a site set up by archaeologists based throughout the UK.   The members of this group have formulated a research framework for the archaeology of Wales, considering key questions to be answered and evaluating past achievements.   Identified and listed on the site are key Welsh sites presented regionally for the following periods: Palaeolithic and Mesolithic, Neolithic and Early Bronze Age, Later Bronze Age and Iron Age, Roman, and Early Medieval.   These lists provided a starting point for research as they give a brief description of the excavation of each site.   Concise details of artefacts found are given, as well as other archaeological evidence, authors’ details and dates for publications, and location of the excavation material culture.   A perusal of the lists for south west Wales showed no mention of textile tools in the archaeological assemblage described in the Neolithic and Early Bronze Age list (2015).   However, the Later Bronze Age and Iron Age list described six sites containing textile tools and one site containing textile remains (2003).

Further details of these sites were found by investigating the list of authors and associated dates, with the reports of the older excavations being published in Archaeologia Cambrensis.   These reports were accessed through the National Library of Wales website (2020) and recounted useful details of the excavations themselves, the material culture found, the spatial positioning of the artefacts, and other information about the sites.   In some instances, drawings were made of the spindle whorls which were comparable with the artefacts stored in the museums.   Another interesting aspect of reading the original published articles was to determine the approach of the authors to the artefacts discovered and described, and to assess the quality of the data reported and attributes recorded.   Library searches produced excavation reports and published articles for the more recent sites.

Details of the sites listed are as follows:
[bookmark: _Toc39755743][bookmark: _Toc39835051][bookmark: _Toc39835749][bookmark: _Toc39874443]Table 1 - Site details extracted from ARFAW Later Bronze Age and Iron Age list (2003).
	Site
	Location of material culture
	Textile tools found
	Dates of publications

	Caer Cadwgan
	University of Wales, Lampeter
	Spindle whorl
	1987, 1984-88, 1994

	Llawhaden
	Pembrokeshire County Museum, Scolton Manor
	Decorated spindle whorls
	1998

	Clawdd-y-Milwyr (St David’s Head)
	Tenby Museum
	Decorated spindle whorls
	1899, 1978, 1999

	Cwmbrwyn
	National Museum of Wales
	Spindle whorls
	1907, 1978

	Henllys Top Field
	Not recorded
	Loom weight, spindle whorl
	1986

	Moel Trigarn
	Tenby Museum
	Decorated spindle whorls
	1900, 1978, 1999

	Drawsdre Isaf Farm, Llanarthney
	Carmarthen Museum
	Textile remains 
	1893,1917, 1935, 1976



Having identified the location of these sets of artefacts, the next step was to contact the individual museums and request access to the collections.  In addition to the museums listed, visits were also made to Ceredigion Museum in Aberystwyth and Swansea Museum, both of which also contained textile tools in their archives.

Another potential source of information identified was the Dyfed Archaeological Trust.   The Trust was emailed with a request for any details they might have with regard to textile tools, such as spindle whorls, loom weights, combs, and textile fragments or impressions.   A Historic Environment Record search was performed which produced a list of find sites of spindle whorls mainly, with details of possible chronology, publications, and other information.   However, in the majority of cases, it was not possible to access the artefacts as there was insufficient information to identify their current location.   Their find sites were noted for insertion on the site distribution map.

A further source of find site locations were Savory’s Guide Catalogues (1976, 1980) published by the National Museum of Wales.   These catalogues provide a comprehensive list of the Bronze Age and Early Iron Age collections in the National Museum of Wales’s archives, detailing the material culture found with comprehensive descriptions of the items themselves, their find sites, measurements, raw materials, and related publications.   Although these are not up-to-date publications, nevertheless they contain extensive information about the Museum’s collections and provided a source of further data for mapping the distribution of artefacts.

Contact was made with the excavators of the Caer Cadwgan site in Lampeter in order to gain access to the excavation finds.

Other online searches were performed using UWTSD’s library database to try and identify further sources of information about prehistoric textile tools and Welsh archaeology, with limited success.

[bookmark: _Toc39931732]Recording

[image: ][image: ]Each museum visit was treated as a ‘recording event’, with a systematic protocol being followed.   A toolkit for recording details was needed, comprising photo scale, calipers, electronic weighing scale, camera, and magnifying glass.   A useful addition to the toolkit would be a portable light source, as it was discovered the lighting in museums can be very variable and having one’s own light would result in consistently clear photographs.   Where possible, a list of the textile tools in the museum’s archive was obtained and photographed.   Each textile tool was inspected individually, with photographs being taken of the upper (superior) and lower (inferior) surfaces and the lateral surface with a standard L-shape 8cm photo scale for comparison.   Measurements were taken of diameter and height using calipers.   Where perforations were present, these were also measured using calipers.   Each item was weighed on an electronic scale.   Any unusual markings, such as possible use-wear or manufacturing wear, were photographed, and all decoration was recorded.   For each artefact, detailed notes were made as to artefact location, museum accession number, artefact type (such as spindle whorl or loom weight), raw materials used, provenance, chronology, shape (typology), diameter, height, perforation size, weight, decoration, use-wear or other marks, and associated publications.   These notes were incorporated in an Excel spreadsheet to enable future data analysis and interrogation.[bookmark: _Toc39926909]Figure 7 - Stone spindle whorl, Hut site 27 from Moel Trigarn Hillfort, Iron Age.   Tenby Museum Accession No. 1983:2046-8.   Described and illustrated in Archaeologia Cambrensis 17: 207 (1900). (Photograph: K Davies 2020.)
[bookmark: _Toc39926910]Figure 8 - Stone spindle whorl, Minchin Hole, possibly Roman.   Swansea Museum Accession No. 1959.11.49. (Photograph: K Davies 2020.)


[bookmark: _Toc39931733][image: ]Typology
A typology was devised using shape to delineate the categories and sub-categories of the spindle whorls.   This typology was used to aid the classification of the different whorls inspected and helped systematise checking for morphological variation.[bookmark: _Toc39926911]Figure 9 - Examples of Spindle Whorl Typology - primary and secondary classifications.   (Drawing: K Davies 2020.)


Archaeological typologies are analytical tools devised to demonstrate stylistic variation in material culture.

By photographing, measuring, weighing, and recording the artefacts, and by devising a shape typology, it is hoped the data will display a standardised recording of attributes which can be used for comparative purposes, comparing the results of this data with textile tools from other sources in Wales or other regions of the UK or Europe.


[bookmark: _Toc39931734]Chapter 5
[bookmark: _Toc39931735]Results
Ninety-nine spindle whorls were examined, with four museums visited and access to excavation finds being provided for one site local to Lampeter.   A further thirty-one artefacts were examined at the same sites – these are tentatively identified as loom weights.   This caution highlights the conjectural aspect of some of the classification of this material culture – there is a small potential cross-over between the artefacts identified as spindle whorls and those as loom weights, and, in addition, some of the “loom weights” have unusual characteristics which lead one to question their categorization.[bookmark: _Toc39926912]Figure 10 - Loom Weight Numbers and Location. (Graph: K Davies 2020.)
[bookmark: _Toc39926913]Figure 11 - Spindle Whorl Numbers and Location.   (Graph: K Davies 2020.)

[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]Carmarthen Museum contained the greatest number of artefacts, with 39 spindle whorls and 13 loom weights, with Tenby Museum following in the ranking, with 32 spindle whorls and 10 loom weights.   Next is Ceredigion Museum, with 17 spindle whorls and 6 loom weights, Swansea Museum had 7 spindle whorls but no loom weights in store, and the Caer Cadwgan site produced 4 spindle whorls and 2 loom weights.

The majority of the collections stored in the museums were artefacts whose only relationship was that of being locally found, although even this codification is not necessarily definite as a lot of the artefacts were of unknown provenance.   Tenby Museum profits from being the depository for the finds from two significant sites – the excavation at St David’s Head by Reverend Baring Gould et al (1899), with 18 artefacts stored in Tenby, and the excavation at Moel Trigarn Hillfort, also by Baring Gould et al (1900), with 16 artefacts in Tenby.   Therefore, Tenby Museum and Caer Cadwgan had the best provenance for their objects, with collections showing a more coherent picture albeit with a lesser range, and Carmarthen Museum had the worst provenance as the majority of its artefacts were of unknown find location.[bookmark: _Toc39926914]Figure 12 - Spindle Whorl Typology.   (Graph: K Davies 2020.)

[bookmark: _Toc39926915]Figure 13 - Spindle Whorl Chronology.   (Graph: K Davies 2020.)

The variation in data quality between museums continued in the recorded information available for the chronology of the artefacts, with almost half (45%) of the spindle whorls being of unknown date, and the majority of the remainder (38%) being identified as Iron Age.   There is a clear bias in the typology of the spindle whorls towards a cylindrical shape, with 70% being of Type IVb (cylindrical) with a convex edge, and 11% being Type IVa with a flat edge.   A further 6% were Type IIIa with an ellipsoidal shape.

The overwhelming majority of raw materials used for the fabrication of the spindle whorls examined were from naturally occurring, local stone.   49% were stone, 28% sandstone, 7% slate, 6% shale, and 2% mudstone.   Four of the slate spindle whorls were from the St David’s Head excavation, with one from the Moel Trigarn site, one from Caer Cadwgan, and one from Cwmbrwyn and identified as of Roman-British date.   Many of the sandstone spindle whorls were found at the former three sites.   5% were made of terracotta/clay/pottery, and 2% were identified as bone with one labelled Roman from the Minchin Hole.   [bookmark: _Toc39926916]Figure 14 - Decorative Elements of Spindle Whorls.  (Graphs: K Davies 2020.)
[bookmark: _Toc39926917]Figure 15 - Raw Materials used in Spindle Whorl manufacture.   (Graph: K Davies 2020.)


The majority (65%) of the spindle whorls were undecorated.   14% had scratch marks made on their surfaces or edges, and 7% had concentric circles incised into their surfaces.   5% had heavy lines inscribed on their surfaces.   There was a stylistic similarity in the decoration between two of these lined whorls found at St David’s Head but with one being made of slate and the other of sandstone.   Another whorl had decoration reminiscent of a spider’s web, [image: ]another had a roughly etched design, and another showed what appears to be an attempt at a crude pattern being made but, if so, with a possible error.[image: ][bookmark: _Toc39926918]Figure 16 - 'Spider's web' decoration on broken spindle whorl.   Carmarthen Museum, Accession No. A1976/1325.   (Photograph: K Davies 2019.)
[bookmark: _Toc39835061]Spacer gap missing between inverted 'V's?
[bookmark: _Toc39926919]Figure 17 - Patterned spindle whorl.   Carmarthen Museum, Accession No. A1975/4733.   (Photograph: K Davies 2019.)

Having the opportunity to handle objects allowed measurements to be taken, and it was found that the diameters of the spindle whorls ranged between 25-63mm.   Heights varied from 2.5-22mm, with weights spanning 4-51g.   Inner perforations were also measured, showing a broad range of 3-16mm.   The graphs on this and the following page display the measurement results, placed in order of diameter size, and appear to show no discernible pattern of weight or size, but instead a broad, and seemingly random, range. [bookmark: _Toc39926920]Figure 18 - Spindle Whorl Range of Diameter Measurement.   (Graph: K Davies 2020.)





[bookmark: _Toc39926921]Figure 19 - Spindle Whorl Range of Weight (ordered in Diameter size).   (Graph: K Davies 2020.)
[bookmark: _Toc39926922]Figure 20 - Spindle Whorl Range of Height Measurement (ordered in Diameter size).   (Graph: K Davies 2020.)


 


The graphs presenting comparisons of weight and diameter, and diameter and height, also show no obvious discernible pattern within the spindle whorl assemblage.   [bookmark: _Toc39926923]Figure 21 - Spindle Whorl Diameter and Height Comparison.   (Graph: K Davies 2020.)
[bookmark: _Toc39926924]Figure 22 - Spindle Whorl Weight and Diameter Comparison.   (Graph: K Davies 2020.)



[bookmark: _Toc39926925]Figure 23 - Spindle Whorl Moment of Inertia Ratio Calculation.   (Graph: K Davies 2020.)

[bookmark: OLE_LINK4]The same lack of discernible pattern applies when calculating the Moment of Inertia of the whorls, which is an index used to address technical variability, and is a useful indicator of performance.   This variability is a product of spindle whorl function and cultural preferences – it becomes diagnostic when there is a consistent choice (Sackett 1977).   The whorl acts as a flywheel on the spindle shaft, with its mass prolonging rotation and increasing tension, and a large Moment of Inertia ratio indicates more efficient mass to radius dimensions.    Applying this calculation to the measurements resulted in ratios extending from 450 to 18,502, displaying another very broad range.    In addition, the reliability of this ratio as a measure is hampered by the problem of breakages, with a number of spindle whorls being incomplete because of fracturing in half, shattering, or chipping.

A similar picture emerges when applying the same principles of analysis to the artefacts identified as loom weights.   Insufficient data recording, lack of discernible pattern, and incomplete artefacts all contributed to muddy any interpretation possible.   55% (17) of loom weights were of unknown chronology, with 39% (12) being identified as Iron Age.   Only one loom weight was made of clay – a fine teardrop shaped, white clay, Roman artefact of unknown provenance.   45% (14) were made of stone, 26% (8) of shale, and 16% (5) of slate.   Once more, the overwhelming majority of the
[bookmark: _Toc39926926]Figure 24 - Loom Weight Raw Materials.   (Graph: K Davies 2020.)

[bookmark: _Toc39926927]Figure 25 - Loom Weight Chronology.   (Graph: K Davies 2020.)
artefacts were made from locally sourced raw materials.

The weights of the finds ranged from a very light 5g, which was a finely made, triangular shaped, perforated piece of plain slate from the excavation at St David’s Head, to a beautifully shaped, very black, large, lenticular perforated stone of 519g with an illegible provenance written on the artefact, and unknown chronology.   No obvious pattern was discernible from the graph displaying height and weight and the same proviso applies as with the spindle whorls, in that caution is needed in interpreting the data as there will be a [image: ]problem of measurement bias because of breakage and incompleteness.[bookmark: _Toc39926928]Figure 26 - Range of Weights of Loom Weights.  (Graph: K Davies 2020.)
[bookmark: _Toc39926929]Figure 27 - Map showing Distribution of Textile Tools examined and researched.   (Drawing: K Davies 2020.)
[bookmark: _Toc39926930]Figure 28 - Loom Weights - Height and Weight Comparison.   (Graph: K Davies 2020.)

For full details of the artefacts examined, please see Appendix 1.


[bookmark: _Toc39931736]Chapter 6
[bookmark: _Toc39931737]Discussion
A number of problems were encountered in gathering the data needed to achieve the aims and objectives of this dissertation.  It became apparent that, in general, prehistoric textile tools do not inspire interest, either in modern-day museum curators, or in antiquarians reporting on their excavations.   Museums had different data recording protocols and there was uncertainty about the classification of artefacts.

Not all collections were accessible. Three county museums were contacted, resulting in a favourable response from Carmarthen and Ceredigion but a less promising one from Pembrokeshire, based at Scolton Manor - initially the existence of textile tools at Scolton Manor was denied; when it was pointed out that the museum was recorded as being the repository of the Llawhaden excavation which contained decorated spindle whorls (ARFAW 2003), there was a reluctant acceptance that they did have the artefacts in store but that they had not been catalogued, and it would be inconvenient to arrange a visit within the suggested time-scale.   Two out of the four museums visited kept their spindle whorls in store, with one displaying 50% of their collection, and another displaying 15%.    The latter museum had put on a larger display in the past, as their whorls were stored with the original information board, from which provenance was extracted. This lack of presentation is disappointing but is probably explained by lack of exhibition space, curator’s indifference to this type of artefact, and desire to promote artefacts with more appeal or glamour.  When investigating the artefacts in store, one might expect there to be a correlation between the number of spindle whorls and the number of loom weights located at each museum, but this is not supported by the evidence.   This surmise might be true if a collection were site-specific, or a comprehensive display of artefacts were found in a defined area, providing a possible representation of what activities were undertaken in that area.   Tenby Museum does have site-specific artefacts, being the location of the archives for two important sites - St David’s Head and Moel Trigarn, containing an interesting collection of spindle whorls and possible loom weights; however, the other museums are the locations for a random collection of artefacts which cannot be shown to have any association or coherence.    Therefore, no correlation is observed.   Obviously, the artefacts from the excavation at Caer Cadwgan are assessed as a discrete site.

Mr Way (1867:249) discloses the prevalent attitude towards what antiquarians considered women’s artefacts by stating spindle whorls suggest ‘the gynaecium or resort of the mistress of the cyttiau’, possibly being ‘relics of female industry’ (a phrase mentioned twice) (1867:250).   On the same page, he suggests that many of these artefacts were actually dress fastenings, using Mexico as a source for the theory; examples found in North Wales do not present any ‘remarkable variation in their size or fashion’ (1867:250) and generate no further comment.   It is frustrating to think how many of these whorls may have been lost because of collector bias – perhaps their very abundance led to their being neglected.

[bookmark: _Toc39931738]Recording and Handling
[image: ][image: ]Three of the museums visited were maintained by the local authority – Carmarthen, Ceredigion and Swansea – with Tenby Museum (2020) being the only independent museum, run as a charity, and with a background of interest in local history from the museum’s inception in 1878. There was no consistency between the four museums with their artefactual recording protocols or handling procedures.   One museum used a manual pre-printed card index system with very detailed records for each artefact; the other three had printouts of computer-generated records from either databases or spreadsheets containing limited, and sometimes inaccurate, information about their collections.   Gloves were provided at two museums, and two different museums requested a signed access statement.   Three museums supervised access, and one museum allowed unfettered access to the collection and nearby display cabinets.   Although a card index system is old fashioned, it does work and is simple to maintain and use, and its questions prompt a comprehensive  record; the data stored in different formats on computers is probably more quickly accessible but is only as good as the data input (although that is true of any collection of information).   Is the data available at the museums an example of the limitations of the initial program set up?  Were the right questions asked to produce an effective database? Without adequate planning for a database, the data can be worthless.   As an example, one museum had ‘prehistoric’ input for the chronology for each artefact, with no further expansion or exegesis.   These computer records did all produce an accession number and a name for the artefact – however, the other information supplied varied in quality, quantity, and usefulness.   One museum had no data about provenance or chronology, another had provenance but no chronology.   Where chronology had been recorded in another museum, there was a suspiciously large number of artefacts from the ‘Iron Age’, but, on investigation, 78% of these were from identifiable sites with a known chronology, so their dating appears more reliable. As county museums, the bulk of their collections are donations, so it is unsurprising that there is no coherence of collection policy.   Lack of funding also impacts on their collections, storage, and data recording facilities.  This experience does show, however, how a simple standardisation in terms of recording information about our cultural heritage archives would assist future researchers and ensure consistency across the industry.   The different handling and access procedures also suggest a lack of homogeneity, as well as a disconcerting insignificance attached to the artefacts, and highlight the need for a coherent policy throughout the field.[bookmark: _Toc39926931]Figure 29 - Example of recto side of card index record, Tenby Museum.   (Photograph: K Davies 2019.)
[bookmark: _Toc39926932]Figure 30 - Example of verso side of card index record, Tenby Museum.   (Photograph: K Davies 2019.)


These examples of lack of standardisation meant the failure of the aim of plotting patterns of distribution using chronology and provenance as data mapping tools, as there was insufficient data available to do this with any meaningful result.   Where enough information was available, the low numbers meant the sample size was too small to produce anything worthwhile.

[bookmark: _Toc39931739]Classification
The sheer size of museum collections results in another problem encountered, which is that of uncertain classification.   Artefacts in museums will display evidence of bias, whether it be collection bias, excavation bias, donation bias, or curator bias.   This is because a decision was made to collect an item, to excavate a site, to donate an artefact, or to select something to put on display.  The curator then has the problem of classifying the artefact, an action which reveals the diligence of the museum staff in presenting a truthful and comprehensive interpretation.  Where there are a lot of artefacts, there is the temptation to gloss over, say, chronology, as in the ‘prehistoric’ example above, or to surmise as to the classification. Here, the artefacts recorded as spindle whorls seem to follow the expected norm exhibited by prehistoric whorls found in other countries.   However, the items identified as loom weights were less persuasive.     The features that link these artefacts are the fact that they are perforated, and their overall size and weight.   The three excavation sites – St David’s Head, Moel Trigarn, and Caer Cadwgan – all produced spindle whorls and heavy perforated weights, not necessarily in the same excavation context, but the association of items could suggest textile production on the sites and the existence of vertical looms using loom weights.   At St David’s Head, the weights varied from large, heavy, rough circular stones to fine, light pieces of slate or shale with triangular shapes and flat sides.   The range of sizes and weights is troubling as one would expect consistency where a loom is concerned.   If these artefacts are loom weights, their variability suggests several differently weighted looms.   There just does not seem to be enough loom weights of a consistent size and weight to justify the assumption that they are textile tools.  In addition, there was no conformity as to the context in which they were found on the site, or in their manufacture.   Moel Trigarn produced a few rough stone discs with large perforations and a square shaped piece of slate.   At Caer Cadwgan, the two pieces identified as loom weights were very rough, crude pieces of sandstone with large perforations.   The remaining museum artefacts were perforated stones, again with no common shape or consistent features, apart from being perforated and of a mass that could be conceived as for a loom weight.   Four perforated pieces had more than one perforation, prompting the question as to their use.   Were they merely practice pieces, giving an opportunity to refine the technique of drilling the perforations in shale, which appears to break or shatter easily?   Nowhere did there seem to be sufficient weights in one spot to suggest the existence of a loom.   Is this a problem of taphonomy? Or is this just an example of excavation bias?   Nor is there a consistent style, or size, or weight.   In prehistoric archaeology, there is no real certainty, only a balance of probabilities, and there does not appear to be enough evidence in these examples to tip the balance towards a definition of loom weights.

[bookmark: _Toc39931740]Spindle Whorls
On inspection, the spindle whorls demonstrated a broad and interesting morphology.   
[bookmark: _Toc39931741]Chronology and Typology
In Crewe’s 1998 study of Bronze Age Cypriot spindle whorls, she was able to compare the whorl typology at different stages of Cypriot chronology, showing a marked preference for conical or biconical shapes, with only a few examples of cylindrical or discoid styles.   In contrast, this small Welsh sample does display a conspicuous inclination towards typology classes IVa and IVb, being a cylindrical shape with a. a flat edge or b. a convex edge.   Out of 99 samples, 11 were IVa and 70 were IVb.   However, the limited, and ambivalent, chronological data constrains analysis.    36 spindle whorls were classified as Iron Age and 45 were Unknown.   Out of the Iron Age whorls, 3 were class IIIa, 8 were IVa, 24 IVb, and 1 IVc.   Therefore, 92% of the Iron Age whorls were of cylindrical shape, of varying thicknesses and weights.   Looking more closely at the provenance of these whorls, 4 came from Caer Cadwgan, with 3 being class IVa and 1 IVb.   As class IVa is a more straightforward form, it could be interpreted as a cruder, earlier shape.   The typology encountered at the St David’s Head and Moel Trigarn sites is similar, with the presence of classes IIIa, IVa, IVb, and IVc being recorded.   Both sites had small numbers of IVa and larger numbers of IVb; the IVb style is more shaped and aesthetically pleasing than IVa so might be considered a next step in the evolution of the spindle whorl chaîne opératoire. The chronology for finds from these three excavations is firmer than for the artefacts from other sites so there is some confidence available in analysing their material culture and its typology.   

[bookmark: _Toc39931742]Decoration
Of interest are the spindle whorls with decorative elements found at St David’s Head and Moel Trigarn.   The former site produced 11 whorls, with 3 being decorated.   One was class IVa, made of sandstone, and decorated relatively crudely with scratch-marks on the top, base, and edge of the whorl.   Two were class IVb, made of sandstone and slate respectively, with lines incised in the top to produce a definite decorative pattern.   This sandstone whorl seems to have a more rudimentary pattern compared to the slate whorl, although there is some similarity in the design.   Technically, the slate whorl would be harder [image: ][image: ]to process, being a firmer surface with a greater [image: ]inclination to shatter, whereas the sandstone would be relatively easy to incise and shape because of the properties of the raw material itself.   The central perforation in the slate whorl can be seen to have been made using a circular tool and producing a much larger point of ingress than that evidenced in the sandstone whorls.   Is this an example of technological development in the use of raw materials?   It would be interesting to see where else in Wales are slate whorls found?   The design on all three whorls suggests movement, and would have added an interesting element of aesthetics, especially when spun.    It is intriguing to consider the diverse visual effects produced on spinning the whorls with different designs, and, again, with more reliable chronology and provenance, it would have been fascinating to analyse the data to see if there was a prevalent motif or style.   In contrast to St David’s Head, only one spindle whorl had decoration at Moel [image: ]Trigarn, but this was exceptional.   It is made of stone, class IVc, meaning it [bookmark: _Toc39926933]Figure 31 - - St David's Head Type IVb sandstone spindle whorl, Tenby Museum Accession No. TENBM:1983:2051-4.   (Photograph: K Davies 2019.)
[bookmark: _Toc39926934]Figure 32 - St David's Head Type IVa sandstone spindle whorl, Tenby Museum Accession No. TENBM:1983:2051-7.   (Photograph: K Davies 2019.)
[bookmark: _Toc39926935]Figure 33 - - St David's Head Type IVb slate spindle whorl, Tenby Museum Accession No. TENBM:2050-8.   (Photograph: K Davies 2019.)
[bookmark: _Toc39926936]Figure 34 - Decorated spindle whorl from Moel Trigarn.   Tenby Museum - Accession Number:  TENBM:1983:2046-8.  (Photographs: K. Davies.   2019)

[image: ][bookmark: _Toc39926937]Figure 35 - Decorated spindle whorl from Moel Trigarn.   Tenby Museum - Accession Number:  TENBM:1983:2046-8.  (Photographs: K. Davies.   2019)

has a groove around the mid-line on its edge.   It is the only whorl in the dataset with a mid-line groove.   Its decoration consists of an outer concentric ring on the top and base, with spots arranged evenly around the perforation, top and base, and a few spots randomly distributed on the top and base.   Also, on the top face, are spots arranged evenly around the outer ring, which in addition has the remnants of a white line impressed in its deepest point.   This white line motif is repeated in the deepest part of the mid-line groove.   None of this decoration would have had an effect on the technical performance of the whorl, so its impact is purely aesthetic, making an everyday, utilitarian object into a very personal item, easily identifiable and displaying a pleasing beauty.    As another example of the blasé attitude of antiquarians, this whorl was described as ‘an ornamented spindle-whorl’ by Baring Gould et al (1900:207), with no more elaboration, although it did merit an illustration.
Overall, 65% of the whorls had no decoration, and 14% had scratches on the surfaces which may have been decoration or a result of manipulation.   Other motifs evident are incised lines, as in the examples above, concentric circles, pits or spots, and patterns of blank and hatched areas.   Looking at this assemblage as a whole, one could position the spindle whorls in a row displaying stylistic change – starting with perforated pebbles with no evidence of adaptation, progressing to shaped stones of varying sizes and materials, to stones shaped nicely with a satisfying weight, to very finely shaped, small whorls using specific raw materials.   This exercise shows a pleasing aesthetic progression, but it cannot be interpreted as proof of technological advancement because the only evidence is visual – there is no corroboration, [image: ][image: ][image: ]whether chronological, spatial, temporal, or contextual, and therefore no conclusions may be drawn.[image: ][bookmark: _Toc39926938]Figure 36 - Spindle whorl displaying different stages of refinement: pebble whorl, perforated but shape unmodified  with a circle pecked into the pebble, presumably as a decorative motif - this is repeated on the base, Carmarthen Museum Accession No. A1980/0041.   (Photograph:  K. Davies 2020.)
[bookmark: _Toc39926939]Figure 37 - Spindle whorl displaying different stages of refinement: stone whorl showing drill marks, no other obvious modification, Ceredigion Museum Accession No. 1983.28/2066.   (Photograph:  K. Davies 2019.)
[bookmark: _Toc39926940]Figure 38 - Spindle whorl displaying different stages of refinement: sandstone whorl, finely shaped and drilled, Ceredigion Museum Accession No. 1984.172.1/2354.   (Photograph:  K. Davies 2019.)
[bookmark: _Toc39926941]Figure 39 - Spindle whorl displaying different stages of refinement: bone whorl, very finely shaped and decorated, Swansea Museum Accession No. SM1959.11.29.   (Photograph:  K. Davies 2020.)

[image: ][image: ][image: ][image: ]The following two spindle whorls are an example of why care should be taken in making assumptions about technological progression.   Both whorls were found at the Caer Cadwgan site, albeit in different contexts.   They are both classified as Iron Age.   The first was found in context 28, is made of a hard stone, with rough surfaces and an hourglass perforation.   The perforation demonstrates the hardness of the stone since the grinding action to produce the perforation is visible from the circular marks.   There are decorative scratch marks on the edge of the whorl.   The second was found in context 328, and is made of a smooth, red sandstone.   Scratches are visible on part of the upper surface, but these do not appear to be decorative.   It is less circular and has a straight perforation which is slightly off-centre.   Are these latter irregularities caused by wear and tear on a soft stone, thus giving us an example of a well-used whorl?   Are the scratches evidence of use wear?   Are the differences between these two whorls caused by the raw materials used?   Or are they an example of progression from a rough stone object to a more worked sandstone item?   Was the choice of raw materials an experiential decision?   Does the desire to decorate a utilitarian object imply a more nuanced aesthetic?   Without the context and site chronology, one might have interpreted the stone whorl as being an earlier, less technologically advanced version of the sandstone whorl.   However, the differences between them could be caused by many factors, not just technical progress.   As is manifest, more questions are raised than answered when analysing the evidence of these spindle whorls, and it is important not to make assumptions based on one’s own biases when attempting to make sense of the assemblage.[bookmark: _Toc39926942]Figure 40 - Sandstone spindle whorl from Caer Cadwgan, reference no. 610.   (Photograph:  K. Davies 2019.)
[bookmark: _Toc39926943]Figure 41 - Sandstone spindle whorl from Caer Cadwgan, reference no. 610.   (Photograph:  K. Davies 2019.)
[bookmark: _Toc39926944]Figure 42 - Stone spindle whorl from Caer Cadwgan, reference no. 499.   (Photograph:  K. Davies 2019.)
[bookmark: _Toc39926945]Figure 43 - Stone spindle whorl from Caer Cadwgan, reference no. 499.   (Photograph:  K. Davies 2019.)


[image: ][image: ]Before leaving the topic of decoration, a mention should be made of another exceptional whorl with an unusual appearance.   This spindle whorl is [bookmark: _Toc39926946]Figure 44 and Figure 45 - Stone spindle whorl with central perforation and four smaller holes made in a square or possibly diamond shape, scratch marks on edge as possible decoration.   CM060 Ceredigion Museum (on loan from Carmarthen Museum).   (Photographs:  K. Davies 2019.)


recorded as being from north Ceredigion with prehistoric chronology, is made from stone and is class IVb.   It is nicely made with a drilled central perforation.   What makes it exceptional are the four smaller perforated holes arranged around the central perforation.   These are arranged in the four corners of a square or possibly a diamond.   Extensive research online has failed to produce evidence of a similar spindle whorl.   Are the smaller holes purely decorative?   Or could they be utilitarian?   Similar to a weaving card on an inkle loom?   This latter question might be unlikely because of the object’s weight – 24g – but it could be a possibility.   Again, more questions are raised than answered, especially with the limited data as to provenance or chronology, but this is an interesting, and seemingly a unique, whorl.

[bookmark: _Toc39931743]Raw Materials
Over 90% of the fabric used to make these Welsh spindle whorls was local stone, with stone or sandstone making up 77% of the total.   An unusual raw material was slate, comprising 7% of the sample.  Online research does not prompt further examples of slate whorls, which prompts the question, are these a specifically Welsh artefact, using abundant local materials?   Or is this another example of insufficient data?    Spindle whorls made of terracotta/clay/pottery only make up 5% of this sample, which appears to be an unusually low number.   Clay spindle whorls made up 97% of Crewe’s 1998 Cypriot assemblage, whereas stone was 2.5%, which is obviously a very different ratio to these Welsh figures.   One cause may be taphonomic conditions, with the drier Cypriot environment being more favourable to pottery preservation than the typically damp Welsh climate.   Baring Gould (1899) particularly mentions the paucity of pottery remains at the St David’s Head excavation, and this dearth is repeated at Moel Trigarn (Baring Gould et al 1900), so it seems possible that clay or pottery spindle whorls may not have survived.   However, if taphonomic conditions were the only factor affecting preservation, why is there not a greater number of stone whorls in Cyprus, as both clay and stone would survive?   Crewe’s 1998 figures imply stone whorls are present in Cyprus in low numbers, compared to the Welsh ratio, but hers is a specific sample of Bronze Age whorls.   Bernard Knapp (2013) mentions the existence in Cyprus of numerous whorls and other perforated discs made of stone and therefore, although Crewe’s figures are helpful in prompting questions about taphonomic effects, a straight comparison between her figures and these Welsh results ignores their very individual contexts and is less meaningful.  There are a few examples of bone whorls (2%) which are possibly Roman and very finely made.   This scarcity may also be attributed to taphonomic conditions, with bone artefacts deteriorating in acid soils (Baxter 2004).   

[bookmark: _Toc39931744]Quantification
Excel was used to record the information amassed, thus enabling data manipulation to produce graphs allowing analysis for any patterns evident from the figures, and a selection of these graphs are illustrated in Chapter 5.   Graphs were compared when ordered by diameter, by known chronology, and by typology, but no obvious patterns were apparent.   With such incomplete data on chronology and provenance, no meaningful conclusions may be drawn anyway.   What can be said is there was a broad range of measurements for every variable, with no obvious pattern discernible with regard to known sites or chronology, or even typology.   There is no correlative effect when comparing weight and diameter, or diameter and height.   The Moment of Inertia Ratio calculation increases with diameter, as would be expected, but the scatter gram is too diffuse to suggest any intentional reductive manufacture of whorls to improve their technical performance.  There are outliers on each graph, and one would need a much larger sample with more comprehensive data to allow for a nuanced and more credible interpretation.   A further problem with interpretation based on measurements is the presence of broken and incomplete artefacts, which affect the graphical results because of their weighting in such a small sample size.   Having a larger base population would moderate this effect.   


[bookmark: _Toc39931745]Chapter 7
[bookmark: _Toc39931746]Conclusion
The principal aim of this dissertation was to compile a database documenting the archaeological record which provides evidence of textile production in prehistoric Wales in Ceredigion, Carmarthenshire, and Pembrokeshire.   This has been achieved through visits to County museums, an independent museum, and contact with an excavation director.   However, the background information about their collections was not standardised in the museums, which meant there was insufficient data to interrogate in order to analyse the material for chronological or spatial markers.   This is disappointing, as it was hoped the analysis of these markers might have provided clues for artefact mapping, leading to the consideration of ideas of dispersal, population movement, trade and exchange, and transmission of ideas, helping our knowledge of the nature of prehistoric Welsh communities – perhaps an overly optimistic and ambitious aspiration, in retrospect.   Nevertheless, the quantitative and photographic data gathered does provide a basis for a systematic study of textile tools throughout Wales and also shows it is possible to assess the characteristics of the tools, and record and analyse their stylistic and functional attributes.   

A typology has been created which allows typological analyses and comparisons between the basic kinds of whorl, quantifying the technological differences between types.   Functional variability has been investigated, and technological measurements have been made and recorded.   This data provides a foundation for a national, as opposed to a regional, database, should further study of Welsh prehistoric textile tools be undertaken.   Problems concerning taphonomy are discussed in Chapter 6, and the lack of evidence, or disconnect between different parts of Wales, is discussed in Chapter 2.   These are problems which may be solved with larger sample sizes produced by focussing on a bigger area.   Stylistic individuality, whether it be through raw materials, shape, size, or decoration showed biases of shape and raw materials, but regional inferences could not be drawn because of inadequate data.   Exceptional decorative effects were visible, and the existence of slate whorls is unusual.
 
Brück (2019) suggests the significance of metal in Bronze Age Britain has been overplayed, with textiles and their production having implications of economic, social, and symbolic importance.   These conceptual categories provide topics for future examination.   

[bookmark: _Toc39931747]Future Research?
In spite of the problems with lack of background information, this study contains interesting content and more questions have been raised than answered.   A much more comprehensive and wide-reaching Welsh regional database of the archaeological record of textile tools should be compiled.   A larger sample size will allow more nuanced and sophisticated analyses and interpretations of the results, which I am sure will be of value.   Inspection of antiquarian excavation reports appearing in early issues of Archaeologia Cambrensis are useful sources of information about types of tools found and their provenance and allows an extra layer of context to be applied.   An interesting study might be to research, record and compare several excavation sites for which there are articles in Archaeologia Cambrensis, with analyses of the material record and the excavators themselves.   An investigation focussing on the use of slate for textile tools would be informative, particularly as they appear to be specifically Welsh and they tend to be decorated very distinctively.   The different styles of decoration raise questions as to utility, object agency, and identity, theoretical concepts which do not appear to have been applied to this stylistic topic.   

My literature review gave me the aspiration to study Welsh spindle whorls, having read Lindy Crewe’s very comprehensive book about Spindle Whorls of Bronze Age Cyprus, and it would be a fitting future outcome for a study to be produced which achieved the same for Welsh spindle whorls as Crewe’s did for Cypriot spindle whorls.
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Loom Weight Location

10

13
6
2

Tenby Museum	Carmarthen Museum	Ceredigion Museum	Swansea Museum	Caer Cadwgan	10	13	6	0	2	

Spindle Whorl Location

32
39
17
7
4

Tenby Museum	Carmarthen Museum	Ceredigion Museum	Swansea Museum	Caer Cadwgan	32	39	17	7	4	

Spindle Whorl Typology

IIIa	IIIa/IVb	IVa	IVb	IVc	Va	Vb	Vc	VIa	VIb	VIc	6	1	11	70	1	1	3	3	3	Typology


No. of Spindle Whorls 



Spindle Whorl Chronology

Iron Age	Early Iron Age	Late Iron Age	Roman	Roman/British	Neolithic A	Medieval	AD100	Unknown	36	1	1	6	2	3	3	2	45	Period Identified


No. of Spindle Whorls



Spindle Whorl Decoration

Scratches	Lines	Concentric circles	Spots 	Spots and lines	Pits	Horiz 	&	 vert lines	None	Hatched portions	4 holes 	&	 scratches	Circles and lines	14	5	7	2	1	1	1	65	1	1	1	Decorative Style 


No. of Spindle Whorls



Raw Materials used

Stone	Sandstone	Shale	Slate	Terracotta	Clay	Pottery	Mudstone	Bone	49	28	6	7	3	1	1	2	2	Raw Materials


No. of Spindle Whorls 



Spindle Whorl Diameter

25	26	26	28	28	28	28	29	30	30	30	30	30	30	30	30	31	31	32	32	32	32	33	33	33	33	34	34	34	34	34	35	35	35	35	35	35	35	35	36	36	36	36	36.5	37	37	37	37	37	37	38	38	38	38	38	39	39	39	39	40	40	40	40	40	40	41	41	41	41	41	41	41	41	41	42	42	42	42	43	43	43	43	43	44	44	44	44	44	45	45	45	45	46	46	53	54	55	58	63	Spindle Whorls 1 - 99


Diameter in millimetres



Spindle Whorl Heights

13	11	5	12	15	9	13	9	7	12	12	6	3	8	8	9	3	14	18	13	10	12	13	17	5	7	20	11	15	8	6	12	14	9	7	10	19	15	7	7	12	19	12	17	14	22	16	19.5	7	11.5	8	8	7.5	7	11	14	13	12	4	15	18	17	13	8	12	8	14	15	7	11	12	9	13	10	9	18	13	13	12	20	6	19	13	4	16	18	8	4.5	7	5	2.5	9	17	8	14	4	11	9	5	Spindle Whorls 1 - 99


Height in millimetres



Spindle Whorl Weights

12	15	7	13	9	9	13	16	10	14	11	10	4	10	11	14	4	14	13	23	9	20	23	21	10	5	32	21	27	18	11	22	28	10	14	10	28	30	16	9	18	11	23	34	25	28	20	25	14	28	21	13	16	18	27	30	23	31	9	27	43	39	18	20	31	20	20	43	12	31	25	13	31	15	22	43	25	25	22	43	21	33	31	15	51	47	24	17	27	24	8	16	41	29	40	20	30	44	36	Spindle Whorls 1 - 99


Weight in grams



Spindle Whorl Diameter & Height

Diameter	25	26	26	28	28	28	28	29	30	30	30	30	30	30	30	30	31	31	32	32	32	32	33	33	33	33	34	34	34	34	34	35	35	35	35	35	35	35	35	36	36	36	36	36.5	37	37	37	37	37	37	38	38	38	38	38	39	39	39	39	40	40	40	40	40	40	41	41	41	41	41	41	41	41	41	42	42	42	42	43	43	43	43	43	44	44	44	44	44	45	45	45	45	46	46	53	54	55	58	63	Height	13	11	5	12	15	9	13	9	7	12	12	6	3	8	8	9	3	14	18	13	10	12	13	17	5	7	20	11	15	8	6	12	14	9	7	10	19	15	7	7	12	19	12	17	14	22	16	19.5	7	11.5	8	8	7.5	7	11	14	13	12	4	15	18	17	13	8	12	8	14	15	7	11	12	9	13	10	9	18	13	13	12	20	6	19	13	4	16	18	8	4.5	7	5	2.5	9	17	8	14	4	11	9	5	Spindle Whorls 1 - 99

Millimetres




Spindle Whorl Weight & Diameter Comparison

Unknown Shale IVb  63.0   5.0   -    36.0   17,861  None. 	25	26	26	28	28	28	28	29	30	30	30	30	30	30	30	30	31	31	32	32	32	32	33	33	33	33	34	34	34	34	34	35	35	35	35	35	35	35	35	36	36	36	36	36.5	37	37	37	37	37	37	38	38	38	38	38	39	39	39	39	40	40	40	40	40	40	41	41	41	41	41	41	41	41	41	42	42	42	42	43	43	43	43	43	44	44	44	44	44	45	45	45	45	46	46	53	54	55	58	63	12	15	7	13	9	9	13	16	10	14	11	10	4	10	11	14	4	14	13	23	9	20	23	21	10	5	32	21	27	18	11	22	28	10	14	10	28	30	16	9	18	11	23	34	25	28	20	25	14	28	21	13	16	18	27	30	23	31	9	27	43	39	18	20	31	20	20	43	12	31	25	13	31	15	22	43	25	25	22	43	21	33	31	15	51	47	24	17	27	24	8	16	41	29	40	20	30	44	36	Spindle Whorl Diameter (mm)


Spindle Whorl Weight (g)



Spindle Whorls - Moment of Inertia Ratio

937.5	1267.5	591.5	1274	882	882	1274	1682	1125	1575	1237.5	1125	450	1125	1237.5	1575	480.5	1681.75	1664	2944	1152	2560	3130.875	2858.625	1361.25	680.625	4624	3034.5	3901.5	2601	1589.5	3368.75	4287.5	1531.25	2143.75	1531.25	4287.5	4593.75	2450	1458	2916	1782	3726	5662.0625	4278.125	4791.5	3422.5	4278.125	2395.75	4791.5	3790.5	2346.5	2888	3249	4873.5	5703.75	4372.875	5893.875	1711.125	5400	8600	7800	3600	4000	6200	4202.5	4202.5	9035.375	2521.5	6513.875	5253.125	2731.625	6513.875	3151.875	4851	9481.5	5512.5	5512.5	5084.75	9938.375	4853.625	7627.125	7164.875	3630	12342	11374	5808	4114	6834.375	6075	2025	4050	10844.5	7670.5	14045	7290	11343.75	18502	17860.5	Spindle Whorls 1 - 99


Moment of Inertia Calculation



Loom Weight Raw Materials

Stone	Sandstone	Shale	Slate	Clay	Mudstone	14	2	8	5	1	1	Raw Materials Used


No. of Artefacts



Loom Weight Chronology

Iron Age	Roman	Roman/British	Unknown	12	1	1	17	Chronology


No. of Artefacts



Weights of Loom Weights

5	5	6	13	23	25	35	39	40	44	46	48	48	56	57	68	72	80	87	98	99	100	109	161	184	257	271	311	326	460	519	Loom Weights 1 - 31


Grams



Loom Weights - Height and Weight

Height	42	29	21	49	48	68	61	54	51	71.5	40	80	47.5	46	55	82	61	63	64	52	72	77	74	69	108	97	112.5	112	109	111	140	Weight	5	5	6	13	23	25	35	39	40	44	46	48	48	56	57	68	72	80	87	98	99	100	109	161	184	257	271	311	326	460	519	Loom Weights 1 - 31


Millimetres


Grams
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