Stonehenge and identifying the provenance of the Altar Stone
Of interest to antiquarians and archaeologists since as early as 1666 (English heritage, 2004) and becoming a UNESCO World heritage site in 2016 ‘Stonehenge is the most famous and sophisticated prehistoric stone circle in the world’ (Stonehenge and Avebury World Heritage Trust, 2024). Thomas (1923) categorized Stonehenge as consisting of two types of stone – locally originating sarsen stones and the ‘foreign’ blue stones from Wales. Clarke et al (2024) published an article in Nature magazine on 14 August 2024 asserting that one of the blue stones, the Altar Stone, originated in the Orcadian Basin in Scotland. This research received extensive worldwide coverage. I will consider exactly how ‘new’ this news was and the nature of the nonacademic reporting which accompanied it.  
[bookmark: _Int_kRPxUsnj]Clarke et al explain how Thomas’ 1923 petrographic research provenanced the sarsen stones as locally sourced and the Preselis in Wales as the source of the blue stones. Thomas categorized Altar Stone as a blue stone thus placing its provenance in Wales. The Altar Stone, however has minerology distinct from the other blue stones, including the absence of K-feldspar amongst others.  Clarke et al used earth science research methods to identify and examine detrital mineral grains in fragments of the Altar Stone, these grains reflect the history of transport, deposition and erosion effectively providing the ‘fingerprint [for] a sedimentary rock and its hinterland’ (Clarke et al, 2024, p. 571). Statistically the fragment isotopic data indicated that the Altar Stone originated in the Orcadian Basin in northeast Scotland. Whilst the research concerns the provenance of the Altar Stone it also partially addresses the potential transportation mechanism to Stonehenge, discounting glacial movement. Clarke et al consider ‘anthropological transportation to Stonehenge from northeast Scotland, consistent with evidence of neolithic inhabitation of this region’ (Clarke, 2024, p. 573), as the explanation whilst assessing the barriers to overland transport and the evidence of trade over longer distances (but with significantly smaller artefact evidence).
[image: ](Clarke et al, 2024, p.571)
Broad worldwide reporting of the research findings followed, from American CNN to Sky News Australia. The BBC took a nationalistic view, emphasizing that ‘Neolithic Britain was a far more connected and advanced society than earlier evidence indicated ...[the] monument...was built with stones from all parts of Great Britain’ (Ghosh, BBC, 2024) as if it were a deliberate decision by Neolithic peoples to include all countries when neither the countries or Great Britain existed at the time. Equal reporting weight was given to the research elements ie provenance as non-researched ie transport. Ghosh adapts the research report constituent megaliths plan above to reflect the nationality of each stone:
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(Ghosh, BBC, 2024)
The Independent followed a similarly nationalistic line, salaciously headlining ‘Mystery of Stonehenge deepens after ‘jaw-dropping’ discovery. Stonehenge, the most iconic prehistoric monument in the UK, is actually Scottish’ asserting scholars believe ' British Neolithic society was exclusively local or regional ...but the newly discovered Stonehenge-Scotland link, ...suggests ...a pan-British aspect to how Neolithic Britons lived.’ (Keys, Independent, 2024).
Within weeks Bevins et al (2024) discounted Orkney as being the source of the Altar Stone discussing how Orkney was an obvious potential source due to the extensive Neolithic structures and complexes and the ‘evidence for long distance connections between Stonehenge and Orkney’ with 3000BP pottery found in pits close to Stonehenge amongst other evidence. Their examination of the Altar Stone fragments identified it is different petrologically to those in the Ring of Brodgar and the Stones of Stenness and to strata samples from 13 sites in Orkney which represented the full stratigraphical range of Devonian deposits on Orkney concluding that ‘despite identifying an Orcadian Basin source for the Stonehenge Altar Stone, it was not sourced from Mainland Orkney’ (Bevins et al, 2024, (no page number)).
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(Bevins et al, 2024, (no page number))
The BBC reporting on Bevins et al (2024) references the Altar Stone is not from the same place as the Ring of Brodgar and Stones of Stenness without coverage of the chemical analyses of samples from around mainland Orkney. The article quotes Bevins as saying ‘this research is radically changing our thinking about the origins of the Altar Stone. It’s thrilling to know that our chemical analysis and dating work is slowly unlocking this great mystery’ (Parker, BBC, 2024).
[bookmark: _Int_sOUuIag8][bookmark: _Int_DuGgL4rm][bookmark: _Int_RPNKJ5mq]Neither the Clarke et al and Bevins et al research however is new news of a different provenance but a narrowing of potential provenance. Using loaned fragments  Bevins at al (2023) enhanced Thomas’ optical petrology with ‘portable XRF, automated SEM-EDS and Raman Spectroscopic techniques‘ (Bevins et al, 2023, p. 104215) to discount the Anglo Welsh basin as the source of the Altar Stone, asserting it should be ‘’de-classified’ as a bluestone’ and removing its Welsh origin. The research however failed to precisely provenance the Altar Stone directing attention to’...parts of Britain with evidence of neolithic peoples and their monuments...[including the]...Orcadian Basin in Scotland’ (Bevins, 2023, p. 104215).
This research received some scholarly attention but little wider press coverage. Ferriera (2024) writing for vice.com (a digital newsletter) states how the ‘discovery...upended what we know’, despite this emotive language the article provides an accurate summary of the research report. This limited reporting on Bevins et al (2023) effectively elevated Clarke et al (2024) as disproving Thomas’ 1923 petrographic work on the Altar Stone.
[bookmark: _Int_7UHvZuD0]The Clarke et al (2024) research began to narrow potential provenance for the Altar Stone, further narrowed by Bevins et al (2024), that precise Scottish provenance will be identified through elimination may be certain. However the earlier Bevins et al (2023) research had already excluded Wales as the origin and alluding to Scottish provenance could be considered to be the actual news. The fact that this initial research had limited reporting resulted in sensational headlines of a nationalistic nature, despite the fact that these nations were not conceived at the time of Stonehenge’s construction. It is not surprising given scientific and technological advancements that Thomas’ provenance theories have been refined, or that it has required collaboration between archaeological, geographical and earth science researchers to achieve it. What is clear is that ‘after centuries of investigation, [Stonehenge]has not given up all of its secrets.’ (Stonehenge and Avebury UNESCO World Heritage Trust, 2024).
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Fig. 1: The layout of Stonehenge and the appearance of the Altar Stone.
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a, Plan view of Stonehenge showing exposed constituent megaliths and their provenance. The plan of Stonehenge was adapted from ref. ¢ under a CC BY 4.0
license. Changes in scale and colour were made, and annotations were added. b, An annotated photograph shows the Altar Stone during a 1958 excavation.
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Fig. 14. Comparison of the modal mineralogy as determined through automated SEM-EDS
analysis for(2) samples derived ffom the Altar tone, Stonehenge v (b) thee sandstone.
samples from Orkney. Samples 5505 and 5516 from the Lower Stromness Flagstone.
Formation. Sample 5510 from the Upper Stromness Flagstone Formation.
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