Does Mitchell’s Fold stone circle and the associated area have cultural astronomical significance?

Introduction


The aim of this research is to examine Mitchell’s Fold stone circle and the associated area for potential cultural astronomical significance. Mitchell’s Fold is a stone circle in Shropshire, England dating to the Bronze Age. It is found towards the south of Stapeley Hill. There are also a number of other Bronze Age features (some now destroyed) including standing stones, cairns, and other stone circles found on Stapeley Hill and the adjacent Corndon Hill to the south. These include the Hoarstones, a stone circle north-east of Mitchell’s Fold. See Figure 1 for a map of the area. 


The area has not been well covered in existing literature. In particular the potential relationship between the many features at the site has not been established by dating or other methods. However, what literature does exist has made some claims about the area’s potential cultural astronomical significance. Aubrey Burl wrote that the tallest stone at Mitchell’s Fold aligns closely with its slightly elliptical axis, and the point of major southern moonrise, ‘perhaps by coincidence.’
 In an 1886 paper, A.L. Lewis wrote that an unnamed Shropshire archaeologist had stated the following: ‘I have often visited [Mitchell’s Fold], and am surprised at the accuracy of the bearing of the Hoarstone [sic] from it…the line you draw on your map over Stapeley Hill is almost exactly correct for the point of sunrise.’
 However, this statement does not account for the fact that the sun’s rising position moves throughout the year, and so this bearing cannot be ‘almost exactly correct’ at all times. This essay will therefore seek to examine the validity of these claims and discuss them in the context of the potential cultural astronomical significance of the area. In order to do so, it will first briefly touch on the previous literature of the area and its monuments, a framework provided by Darrelyn Gunzburg’s work for assessing solar alignments, the significance of solar and lunar alignments at Bronze Age monuments, and phenomenology which was used as a minor aspect of this study’s methodology. This methodology will then be detailed. The calculations and findings will then be discussed, including the finding that Lewis’s statement does appear to be true at the midsummer sunrise, indicating a potential cultural astronomical significance to the area. However, it will demonstrate that Burl’s statement did not appear to match as closely. Further calculations and observations will be noted to argue that the landscape and skyscape of the area may have contributed to the high number of features found there in comparison with other, similar areas in the vicinity, as well as their placement on Stapeley and Corndon Hills. However, other features which do not fit into this pattern will be noted, and ultimately it will be argued that the lack of current study of the area and sources about Bronze Age cultural significances invites much caution. 
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Figure 1: A map showing the area in question with monuments marked. Key locations for the purposes of this essay are labelled.

Literature Review


Mitchell’s Fold, the Hoarstones, and the surrounding area have not been the subject of much individual study, but they are included in some books that discuss stone circles in general. Aubrey Burl’s A Guide to the Stone Circles of Britain, Ireland, and Brittany gave basic information about the size and placements of the circles.
 It also mentioned a third circle, destroyed in the 1860s, known as the Whetstones and suggested that all three ‘were connected with the distribution of Early Bronze Age perforated shafthole axes,’ which were created at a picrite mine known as Cwm Mawr found close by to the south (see Figure 1).
 As previously mentioned, Burl additionally stated that Mitchell’s Fold is slightly elliptical, and its “tallest [stone] is at the south-east end of the major axis, standing, perhaps by coincidence, close to the line of the major southern moonrise.’
 Another claim of potential cultural astronomical significance was made by an anonymous contributor to A.L Lewis’s paper that the line between Mitchell’s Fold and the Hoarstones corresponds with the line of sunrise.
 In her chapter 'Reflecting on Mary: the Splendor of the Madonna in the Lower Church of Assisi,’ Darrelyn Gunzburg investigated a similar given claim, in that case that a portrait of the Virgin Mary would be lit by the setting sun ‘every evening.’
 Both of these claims are impossible due to the movement of the sun’s rising and setting points along the horizon throughout the year. ‘The literature on this fresco is not clear with regards to which sunsets the title is referring, why the sunlight was considered theologically important, nor how sunlight could get into the Lower Church,’ wrote Gunzburg
. Though considered in a different context, these issues may be paraphrased for the purposes of the current study into a similar framework that goes thusly: The literature on the alignment is not clear with regards to which sunrises the statement is referring, why the sunrise may have been considered culturally important, nor how the sunrise appears in the landscape.


However, there are major differences between Gunzburg’s investigation and this essay. One of these is the culture within which these sun phenomena may be significant. The role of the sun in Christian theology can be explored through centuries of writings, whereas the role of the sun in the Bronze Age is not well understood due to the lack of contemporary sources. On the other hand, much of what is understood does often come from stone circles and other monuments. For example, Clive Ruggles has stated that ‘astronomical symbolism, in the form of rough alignments upon certain horizon rising and setting positions of the sun or moon, was incorporated into a range of prehistoric ritual monuments at various places and times.’
 The most famous example is likely Stonehenge, whose alignment to the midwinter sunrise is well recorded. Archaeological evidence suggests that the alignment had cultural significance, for example, Mike Parker Pearson has stated that feasting took place at the site at this time of year.
 Other henges have been found to align with midsummer sunrise, such as the entrance to Woodhenge and an earlier phase of Stonehenge itself, as described by Ronald Hutton in his book Pagan Britain.
 Other alignments are more contested within scholarship, particularly lunar ones. As summarised by David Fisher and Lionel Sims in their paper ‘Modelling Lunar Extremes,’ the idea of alignments with major southerly or northerly moonrises has been contested by scholars since it was proposed by Alexander Thom in the 1970s.
 They ultimately argued that precise alignments to this point are impractical, because the variability of moonrise and set makes it much less measurable than those of the sun.


Even where a scholar finds a convincing celestial alignment at a Bronze Age site, its full cultural meaning is lost to the modern observer. The difficulty of accessing this meaning has been a reason why monuments of this type have had a large part in the development of landscape phenomenology, which can be used as an alternative way into exploring their potential cultural significance. Christopher Tilley, a pioneer of landscape phenomenology, has particularly worked with stone monuments, for example in his book The Materiality of Stone: Explorations in Landscape Phenomenology.
 In A Phenomenology of Landscape, Tilley defined phenomenology as ‘the understanding and description of things as they are experienced by a subject.’
 This approach became useful during the study as experiential data from the site visit and previous visits to the area supplemented the numerical data.

Methodology 

A visit to the area was undertaken on April 16 2022. GPS coordinates were taken at important locations, including the centre of Mitchell’s Fold, the Hoarstones, and the highest point of Stapeley Hill. This was carried out using an Android phone and the app My GPS Coordinates, which stated the signal accuracy along with the coordinates. All measurements had an advertised accuracy of 20 meters or less. The horizon altitude was also measured from Mitchell’s Fold and the top of Stapeley Hill in several key directions using a Suunto Tandem clinometer/compass with an advertised precision of 0.25°. It was not possible to take measurements with the clinometer from the Hoarstones owing to close by tree cover obscuring the horizon. At this time, some phenomenological observations were also made, recorded digitally since a mobile phone was already being used to take coordinate readings. These were not initially intended, however, Tilley asserts that ‘any [phenomenological] study begins with lived experience, being there, in the world.’
 Therefore the fieldwork-based nature of this study leant itself well to noting down these observations, which proved useful to an overall understanding of the site’s potential cultural astronomical significance as will be discussed later. 


Further to this site visit, virtual fieldwork was carried out. Firstly, the coordinates were confirmed using Google Earth where possible, since larger features like Mitchell’s Fold and the Hoarstones are visible within the satellite imagery. For features that were not visitable, either because of access constraints or because they have been destroyed, and were also not viewable on Google Earth, coordinates were taken from The Megalithic Portal.

Then, various azimuths were calculated using these coordinates, for example that of an observer looking in the direction of the Hoarstones from Mitchell’s Fold and vice versa. Horizon altitudes were also taken from the website heywhatsthat where they could not be taken on site. Though it is recognised that these latter measurements were potentially subject to a wider margin of error, they did not appear to provide particularly significant results regardless, and so this is not considered a major concern within the findings. Following this second round of data collection, the recorded details were used to obtain declination results using a calculator spreadsheet created by Fabio Silva and provided by Bernadette Brady. Finally, horizon altitudes that had already been measured were also checked and found to be consistent with data from heywhatsthat, allowing for the downloading of the horizon data for further experimentation within the sky observation simulator software Stellarium. This led to some additional observations that cannot be considered fully phenomenological due to the nature of virtual fieldwork, but were nonetheless informative as to how the sky could have been phenomenologically experienced on the site if the time of year had been different. This methodology therefore produced several key findings which will be discussed in the following section.

Calculations, Findings, and Observations


The first investigation carried out was testing the claim made by Lewis’s anonymous contact.
 In other words, borrowing from the framework adapted from Gunzburg described earlier, it was examined whether the azimuth, horizon altitude, and latitude of the line between Mitchell’s Fold and the Hoarstones would produce the declination of the sunrise at any point during the year, and if so, when.
 Mitchell’s Fold is situated at 52.578683N, 3.028158W. The Hoarstones are situated at 52.592786N, 2,99928W. Therefore the bearing of the orientation between Mitchell’s Fold and the Hoarstones is approximately 51.25°. This is necessarily open to a margin of error, as both are circles some 25-30 meters in diameter rather than singular points. Looking northwest from Mitchell’s Fold, the bearing line runs through a small hump that forms the highest point of Stapeley Hill. The horizon altitude at this point is approximately 2°, with a 0.25° margin of error. Using the calculations provided by Silva and Brady, this provides a declination of 24.07°. The maximum declination of the sun at this latitude is 23.44°, and was closer to 24° during the Bronze Age.
 Therefore, the alignment of the two sites fits very closely with the midsummer sunrise as viewed from Mitchell’s Fold. Though the Hoarstones is not visible, if the direction was known, it would appear that the sun was coming up from within the other circle on June 21 and the surrounding days. Additionally, it would rise over the small but noticeable peak in Stapeley Hill, where a Bronze Age cairn is also present and is visible from Mitchell’s Fold. 


The second investigation is into the claim made by Burl that the tallest stone at Mitchell’s Fold aligns with its slightly elliptical northwest-southeast axis, and that this in turn aligns it with the major southern moonrise. Burl did not make a citation or explain his calculations, however, the claim does not appear to fit as closely as the previous investigation. It is true that Mitchell’s Fold is somewhat elliptical. Burl recorded this as 27.1 by 25 meters.
 However, measurements taken from Google Earth indicate this is closer to 30 meters by 26 meters. The axis is broadly but not exactly northwest-southeasterly, with a bearing of 127°. The tallest stone currently standing has a bearing from the centre of this axis of 113°, therefore being closer to the east. It is possible that Burl was referring to a different stone, now recumbent, which would be of similar height if standing and sits directly underneath the elliptical axis bearing. However, even if this stone was meant, the major southern moonrise was viewed using Stellarium to rise at approximately 138° (on a flat horizon), further south than both. This was cross-checked by inputting the data into Silva’s calculations. It was found that the declination of celestial objects rising behind the current tallest stone viewed from the centre of the circle would be approximately -9.97°, in part due to the nearby Mucklewick Hill raising the horizon altitude to 4.25°, rather than the -28.8° of the moon at its major southern rise (or over 29° during the Bronze Age.)
 See Figure 2 for a visualisation of these alignments. 
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Figure 2: The variation in alignments found testing Burl's statement.


Other alignments between site features were tested and these did 

not produce results of obvious potential significance. For example, though the midsummer solstice sunrise is on the same declination as the midwinter solstice sunset, this effect would not be observable from the Hoarstones due to the difference in horizon altitude. Instead, the sun would appear to set several degrees to the south even at its maximum declination. (The exact amount is not possible to calculate due to modern tree cover blocking the view of the horizon.) Other alignments were also considered and found to be of no immediately obvious significance. For example, a potential midsummer sunset alignment was investigated with the now destroyed Middleton Hall standing stone, which is recorded to have stood at 52.583344N, 3.038984W, i.e. to the northwest of Mitchell’s Fold. However with an azimuth of 305.5° and a horizon altitude of 2°, the calculated declination was 21.99°, which would not correspond to midsummer sunset. Instead the sun would set over the stone as perceived from Mitchell’s Fold around May 31 and July 11, dates with no known cultural significance to those who erected the stones. Other features are situated such that they could not line up with any solar or lunar rising, for example, the standing stone close to the south of Mitchell’s Fold. Burl notes that horizon observations require a backsight, or a marker for where an observer should stand to see the correct alignment, and that these could be solitary stones positioned slightly away from circles.
 However, this standing stone’s position almost due south does not appear to make it useful for marking the alignment any solar or lunar risings. Moreover its lower position on Stapeley Hill makes it invisible from a vantage point within Mitchell’s Fold, so it could not be used conversely as a horizon marker. A similar issue arises when considering the Whetstones, a now destroyed stone circle also to the south. It too, could not align with a solar or lunar rising or setting declination in relation to Mitchell’s Fold due to its placement. This does not rule out other alignments, for example stellar ones, however the fact that the Hoarstones and Mitchell’s Fold have survived where the Whetstones and other features have been destroyed is presumably only a matter of coincidence. Therefore undue significance ought not to be ascribed to their bearing alone. 


A more general connection of the area’s land- and skyscapes was observed, however. The description of the hump on Stapeley Hill forming a 2° horizon rise does not capture the phenomenological experience of walking along Stapeley Hill. The ground rises and falls often, making the hump a steep and sudden climb for a walker travelling across the hill, from the top of which is a stunning view of both land and sky. To realise that it does not make much of an impact on the horizon was surprising, because the experience of walking from Mitchell’s Fold to the cairn many times made the hump feel much more like a peak in my memory. Tilley has noted that moving through spaces can make them feel significant in different ways due to their embedded physicality in one’s memory.
 While it is impossible to tell whether this occurred at all for those who travelled along and built on the hill in the Bronze Age, it was an experience that informed the understanding of the hump’s potential importance within the horizon for this study. Nonetheless, whether experienced as higher than it truly is or not, the hump is visible on the horizon from Mitchell’s Fold, particularly with the cairn, drawing the eye towards the point of midsummer sunrise. Additionally, the landscape plays a significant role in the sunrise alignment itself, since the Hoarstones are not actually visible from Mitchell’s Fold. Instead, it is the tallest point on Stapeley Hill over which the sun appears to rise on this date. The connection with the Hoarstones would be an imagined one that may or may not have been known to the observer. Finally, during virtual fieldwork, it was noticed that the Bronze Age features of the area cluster either along the southwest-northeasterly axis of Stapeley Hill (i.e. close to the midsummer sunrise declination) or in a narrow arc towards the south. The hill to the south of Mitchell’s Fold, Corndon Hill, is particularly significant with up to eight Bronze Age cairns present. Beyond that is Cwm Mawr, the mine which Burl argued may have been ‘connected’ in some way to the many features in this area.
 As the sun moves in an arc across the sky, it frames these southerly features, particularly at the winter solstice. While using Stellarium it was observed that on this date the sun appears to rise close to the eastern edge of the hill, follow the curve for several hours, and eventually set approximately equidistant from the western edge. See Figure 3 for a demonstration of this phenomenon. 

To summarise these findings, Stapeley Hill is oriented close to the declination of the midsummer sunrise. Mitchell’s Fold and the Hoarstones are situated so that the bearing between them matches this declination very closely. However, Burl’s assertion that Mitchell’s Fold may also have an orientation towards the major southerly moonrise could not be confirmed. Other features did not appear to fit any clear declination patterns. However, phenomenologically and observationally, the layout of features of the site clusters either along the midsummer sunrise line or in an arc towards the south which is framed by the sun at midwinter. The potential cultural significance of these findings will be discussed in the following section.
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Figure 3: The path followed by the sun at winter solstice over Corndon Hill as observed from Mitchell's Fold.

Discussion

The solar alignment repeated by Lewis was found to be more convincing than the lunar one proposed by Burl. This is reflective of the current scholarship of monument alignments to lunar risings, which find their existence, while possible, generally more complex than the simple line of their rising, as argued by Fisher and Sims. 
 There is also the consideration that as many as half of the stones at Mitchell’s Fold may have been destroyed since being built, making it impossible to know whether the current tallest stone has always been so. Given these factors, this discussion will focus predominantly on the potential solar rather than lunar alignments of the area. To that point, the assertion that ‘the line you draw on your map over Stapeley Hill [between Mitchell’s Fold and the Hoarstones] is almost exactly correct for the point of sunrise’ does appear to be true at midsummer. Therefore it can be said that Mitchell’s Fold and its associated area may have had a cultural astronomical significance. This is something which has been observed at many Bronze Age constructions, as noted by Ruggles.
 The existence of other sites aligned to midsummer sunrise specifically has also been observed by writers such as Hutton.
 However, few studies have compared the bearing between two circles. The apparent finding of this alignment may therefore indicate an area which may provide more insights with future study. However, the proliferation of other features on the site must also be taken into account. As previously noted, the chance survival of Mitchell’s Fold and the Hoarstones where the Whetstones were destroyed necessarily invites caution about ascribing undue significance to the bearings of the former two while ignoring the lack of apparent significance towards the latter. Moreover, the Bronze Age features in the area cluster into two main patterns: those along the southwest-northeast line of Stapeley Hill and those in the south, particularly on Corndon Hill. It therefore seems plausible that the landscape geography and horizons of the area was an influential factor in building features. The way that Stapeley and Corndon Hills coincide with the sun, in its midsummer rising and its arc, particularly its midwinter arc, may have been noticed by Bronze Age people and been a factor in why they chose to build many features at these sites specifically. For example, this could be an explanation for why these two hills have a high number of features where nearby hills like Mucklewick and the Stiperstones have far fewer. 


This is a possible interpretation as the movement of the sun and the timing of the solstices appear to have been significant in the Bronze Age, as detailed for example by Ruggles.
 However, why and how they were observed is not well-known. Many solstice rituals are considered to have been in some way exclusive events. At sites like Newgrange in Ireland, sunbeams illuminated inside the grave, but only a few people can fit inside to witness this. Though Stonehenge is somewhat more open, the banks and the stone rings make the solstice alignments visible only to those who have physically entered the space. Hutton has argued that this may have been reserved for some sort of elite class, or have allowed visitors only to enter at certain times in their life.
 Mitchell’s Fold, on the other hand, is spacious, situated within an open landscape, and does not have a clear entryway. Both the constraints and potential related significances of other solstice rituals would appear not to apply. Therefore the significance of any proposed alignment must be approached with caution. One potential avenue for exploring this would be through further dating of features on the site. Because of the current lack of this, it is not possible to tell whether features were created in relationship to one another. The natural alignment of the peak of Stapeley Hill and the midsummer sunrise could have prompted the location of Mitchell’s Fold, for example, and no other features necessarily had to be built in conjunction at the time. The Hoarstones and the cairn could both have been later additions to this alignment. On the other hand, the position of Mitchell’s Fold may have been triangulated between the midsummer sunrise line and the features at Corndon Hill. If the mine at Cwm Mawr was of significance before the building of the stone circles, as suggested by Burl, a location where the sun could be seen to frame it may have had its own significance.
 In other words, the coincidences of landscape and skyscape alignment may have been significant at the hill already, and the built features created to reflect these. Archaeological study of the area could help to shed light on the order of construction in the area, which may unearth more of its potential cultural astronomical significance. Finally, while this essay proposes that monuments may be clustered along Stapeley and Corndon Hills due to the landscape and skyscape features of the area, not all features fit into these clusters. For example, the now-destroyed standing stone at Middleton Hall is a significant outlier. Therefore the results cannot be considered to form a fully cohesive picture of the potential cultural astronomical significance of the area. Given the non-alignment of these features to the sun and moon, stellar alignments may be a potential area for future study.


In summary, since there is at least one close solar alignment between features at the site and solar alignments are known to have had cultural significance to Bronze Age people, it is possible that the positions of the various features at Stapeley and Corndon Hills were chosen to reflect the rising and arcs of the sun when seen against the horizon and landscape. This would explain the proliferation of features in this area compared to other nearby hills. However, why and how these observations could have been acknowledged is not clear. Mitchell’s Fold does not appear to fit into the category of exclusive ritual space found at other known Bronze Age monuments with solar alignments. Moreover, the potential relationship of sun and landscape in this area does not clearly account for all the monuments. Therefore there are multiple avenues of further study, both astronomical and archaeological, that could be done to examine the potential cultural astronomical significance of the area, for instance studying stellar alignments and dating the features.

Conclusion

This essay intended to study the potential cultural astronomical significance of Mitchell’s Fold and the surrounding area. It particularly looked at two claims. The first was one published by Lewis about a solar alignment between Mitchell’s Fold and the Hoarstones, which was examined using a framework borrowed from Gunzburg to assess not only whether this was true but if so, when it would be given the movement of the sun.
 The other was about the axis of Mitchell’s Fold stated by Burl.
 After detailing the previous literature and methodology used for this study, the findings were described and then discussed. Lewis’s solar alignment was found to match the midsummer sunrise very closely, while Burl’s lunar alignment was not verified. This appeared to fit with arguments about the difficulty of creating lunar alignments made by Fisher and Sims.
 Further observations of potential alignments (and lack thereof) were made. Phenomenological and observational notes were combined with these calculations in order to argue that the landscape and skyscape of the area may have contributed to the location of features on the site, as well as their high proliferation compared with the surrounding area. For example, it was observed that Mitchell’s Fold may have been built to reflect the key places from which these alignments could be seen, while the Hoarstones and a prominent cairn could have been placed deliberately along the midsummer sunrise line. The Whetstones, a standing stone towards the south of Mitchell’s Fold, and cairns on Corndon Hill may have been related to the sun’s path across the sky and its apparent framing of the hill and the significant mine at Cwm Mawr beyond it. However, these arguments are made with necessary caution, because some features that did not fit clear patterns, and there is a broader lack of sources about the cultural lives of the Bronze Age people of the area. It was suggested that future study might examine more alignments, including stellar ones, and that archaeological dating of the sites might shed more light on their potential cultural astronomical significance. 
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