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Is Any Skyscape Significance Suggested By The Positioning of the Neolithic Burial Chambers at Tinkinswood, St.Lythans, Parc le Breos and Tythegston?
The aim of this project was to explore the Neolithic sites at Tinkinswood, St.Lythan’s, Parc le Breos and Tythegston in South Wales to examine if their positioning in the landscape may have been influenced by skyscape considerations. Thousands of similar structures were built in the UK between 4250 and 2750 BC.
 A holistic approach was taken to this project so, in addition to taking various orientation measurements, I examined archaeological evidence, excavation reports and the theories around these structures. I have drawn on Timothy Darvill’s time, space, action approach and adopted Christopher Tilley’s phenomenological approach on site visits.
 The work of Clive Ruggles and Nicholas Saunders were used for theory and practice.
 Fabio Silva’s ‘window of visibility’ methodology was used for orientation measurements.
 The potential skyscape targets were then investigated from both the ‘window of visibility’ and the passage windows. I also examined the positioning of the structures within the landscape, in relation to the horizon and considered the similarities and differences between the sites. It was hoped that an open-minded, multi disciplinary approach would enable a fuller investigation regarding skyscape significance. 

The relevance of the skyscape to ancient cultures is easy to neglect in modern societies that are distanced from the natural environment, especially the skyscape due to light pollution and a largely indoor lifestyle. In ancient societies the aspects of the sky such as the sun, moon, stars, clouds and planets provided an ever-changing skyscape that also provided heat, water and light. As Nick Campion said ’Landscapes do not exist without skyscapes.’
 The skyscape constantly moves and changes and, unlike the landscape, could not be touched or altered. Kim Mallville said ‘the sky is one of the major symbols of the natural world of order and cyclic repetition.’
  The sky is also one of the few aspects of the ancient environment that we can calculate and visualise as it was seen in the past. The positioning of megalithic structures, both within the land and skyscape, has often been neglected but combined with other evidence may give some useful insight into the cosmology of ancient cultures.

METHODOLOGY

Clive Ruggles cautioned against making assumptions when investigating ancient structures due to the variety of possible influences regarding their orientation. He said the orientation could be towards landscape features, ancestral connections, homes, the general west, celestial bodies and pragmatic considerations such as the lay of the land.
 He also stressed that ‘perceptions of the sky are culture specific’ so the builders may not have thought and viewed things in the same way as we may.
 To measure the orientations I chose the ‘window of visibility’ methodology used by Silva rather than the narrow central alignment method used by Michael Hoskin.
 Measuring the window of visibility seemed more appropriate as this was the view the people would have experienced. I also calculated the window from the chamber entrance to passage entrance, rather than making the assumption that the inside of the chamber was the alignment focus rather than the passage forecourt; where ritual activity may have taken place. I also found that the narrow chamber towards the wide passage entrances did not allow for a complete back of chamber through to passage entrance diagonal measurements. Also the design of Parc le Breos has four small chambers off the passage, not in alignment to the entrance. Therefore, at each site a series of azimuth measurements were taken to identify the land and skyscape view from the back, through the chamber entrances to one side of the passage and the chamber entrances to the passage entrances. I also used Hoskin’s central back to entrance alignment as a central point of reference and took side measurements to check for accuracy as in Figure 1. For greater phenomenological insight, I followed Tilley’s recommendations and walked around the sites to experience them within the surrounding landscape and visited more than once to experience different weather conditions and times of day.
 A Suunto compass and clinometer was used to measure azimuths and altitudes, giving an accuracy reading of +/-0.5° and +/-1°. The GPS Status phone application was used for latitude and longitude positions giving an accuracy of approximately +/-10 meters. Poles and string were used to maintain a straight axis for alignment measurements. Central markers were made by measuring the entrance widths and a placing a pole at the central point. Measuring with precision was difficult on such ancient, uneven structures with some leaning stones. I discovered it was more accurate to measure widths from the ground level. To achieve an accurate straight line across the wider passage entrances I placed poles either side of the ‘horns’ at the furthest outer edge point. I then ran a string across, measured and placed another pole at the central entrance point. The diagonal measurements were taken by attaching a line of string with tape from the back corners diagonally across to the entrance edges and through to marking poles at the horned edges.  This allowed the diagonal measurements to be taken measuring along the string lines as seen in Figure 1. 
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At Tinkinswood a modern support column blocked one side for diagonal measuring. I therefore measured the angle from the chamber corner to the column’s outer edge to adjust my diagonal measurement from the appropriate point from the column. I removed my belongings away from the sites to avoid any interference with the compass. To check for local magnetic anomalies I walked away from the structure to check that the compass reading did not alter. I then turned and measured the other way and adjusted the compass reading by 180° to confirm the compass was not being affected by local magnetic interference. An altitude reading was taken from the front of the chamber / passage entrances. Photographs were taken of the structures and their position within the landscape as recommended by Clive Ruggles.
 Photographs were then taken of the surrounding horizon, the view from the chamber and, where applicable, passage entrances. Measurements were taken of each structure for reference and the structure's height was noted in relation to the horizon. 

POST FIELDWORK METHODOLOGY
The latitude measurements were converted to degrees and entered on the declination calculation spreadsheets along with the altitude readings and azimuths. The NOAS website was used to calculate true north by entering the location and dates and of my site visits. My azimuth readings were then adjusted for the magnetic declination by subtracting the appropriate figure that ranged between 1° 11 and 1°24. The adjusted figures were entered on the spreadsheet to calculate the declinations for the various measurements taken. I uploaded the SkyscapeR templates to the SkyscapeR application to check my calculations and declination results and then consulted star declination tables using the appropriate periods and declinations. I created a reference number on Heywhatsthat to upload into SkyscapeR so I could then check the potential astronomical targets with the precise declinations. Due to the lack of carbon dating evidence I used a wider Neolithic time range of 4500 to 3000 BC for the sites except for Parc le Breos that I could narrow down to 3000 to 4000 BC due to carbon dating evidence of around 3500BC for most bones.

THEORIES AROUND STRUCTURES

Timothy Darvill points to the considerable variation in types of monuments regionally but said ‘Nowhere is ritual more strongly evident in the lives of these early farming groups than in their treatment of the dead.’
 
Since bones were found in these types of structures it was originally assumed they were burial chambers. However, relatively few bones have been found, compared with the size of a community needed to build the structures. The age and gender mixture of remains has led to speculation that these were tombs for the families of political or religious elite. Children and Nash considered that the gradual change from hunter gathering to farming and agriculture might have included the emergence of hereditary elites.
 Colin Renfrew considered the monumentality was not justified by a purely burial function and thought they could also have been used as a meeting or ritual place.
 He suggested the monuments also gave a sense of belonging and identity to the communities that built them and marked territory, asserting the right to ancestral land. John Barrett believed these structures were primarily a place for ancestor rituals.
 He stressed the importance of ancestor ritual in providing structure and sanction for activities among the living and argued that such ritual may not always involve the internment of the deceased. Artefacts and evidence to support the suggestion of ritual activity have been found at many sites, including animal bones for feasting or offerings, pottery shards and carbon from fires. Bone evidence suggests the body went through a liminal process after death between the body being laid in the passage for decarnation and being moved further into the chamber or elsewhere. Children and Nash suggested that bodies were interred after flesh removal via exposure or preliminary burial and said these structures were ‘A ‘liminal space between the living and the dead.’
 Julian Thomas also considered a lengthy liminal phase existed to signify the transition between life and death.
 This would give mourners a time to adjust before returning to normal life and also allow time for the re-allocating of status and rights. Fowler refers to the wide variety of ways the Neolithic manipulated the remains of the dead and thought ‘a distinctive sense of place and community emerged from the ongoing series of practices to which bodies and sites were subject.’
 Julian Thomas also refers to the many bones found in other significant places and suggested bones were moved around and circulated. As the bones of the dead were also placed throughout the landscape he speculates that the function of the structures were a place for the transformation and transition of the body/person.
 

LANDSCAPE

Darvill’s space-time-action approach to landscape notes that the landscape has often been ignored and should be explored as a ‘time dependent, spatially referenced, socially constituted template.’
 Children & Nash also stressed the importance of landscape in creating a sense of identity and emphasised the importance of considering how a structure becomes ‘a cognitive and visual perception of an entire landscape.’

Christopher Tilley discussed how the ‘knowledge of place stems from human experiences, feeling and thought’
 while Children and Nash noted that by covering the structure to create a mound it replicated and became part of the landscape. They also commented on the connections between Welsh tombs and the sea or rivers.
 Cummings & Fowler suggested that ‘the Irish sea was an area of cultural interaction during the Neolithic’ and that the metaphorical association between water and stone centred on places of transformation.
 They said ‘watercourses are increasingly coming to light as important places for disposing of the remains of the dead.’
 They considered ‘it seems .. that places of stone (megaliths) and water…. were key locations for the transformation, fragmentation and disposal of the human body.’
 It is interesting to speculate how people would have moved around these sites. The curved passage entrances lead towards the narrower chamber entrances while also narrowing the view. The size of the chambers would limit entry to a few people but how access was restricted or organised is not known. I tried to imagine at each site how people may have interacted and moved around the structures. What would the people have seen, heard and smelt? Perhaps cooking from feasting and light from fires. There may have been silence or the sound of singing, children laughing and adults chatting. 
SITES AND RESULTS

St. Lythan’s is a dolmen structure originally covered by a mound approximately 27m long.
 The chamber entrance size is unknown. Facing an easterly direction it is situated on high ground a short walk up the hill from a quiet road. In a gently rolling landscape there are no obvious landmark features on the fairly level horizon but the view from the structure gives a wide vista of hills and sky. It lies a kilometer southwest of Tinkinswood burial chamber. The back to structure front diagonal azimuth readings were 120° and 61° with an altitude of -1° giving a wide declination of -18.94 to 17.34.
Tinkinswood also faces east and is also positioned at a high point in the landscape. A huge capstone 7meters by 4.5 meters weighing around 40 tons lies on top of the structure.
 Situated away from roads and houses this site is atmospheric and clearly still important to some people as a nearby tree has ribbons attached. The small chamber entrance is not central but positioned to the right hand side of the chamber. Excavated in 1914 by John Ward evidence of possible ritual and feasting was found including pottery shards, flint tools, animal bones, traces of carbon and a large broken round headed bowl at the entrance. Remains of animal bones and teeth were found outside near the summit. Bone remains of approximately 50 people over a wide age range were discovered in the chamber. The skull bones had been deliberately broken and the bones at the back of the chamber were older than ones nearer the front.
 The altitude measurement was -1° and the azimuth measurements and results are shown in Figure 2.  Cadw signs at both sites estimate their construction at around 4000BC. [image: image3.jpg]~Chamber widow of vibity-




Parc le Breos is a 21 meter long Cotswold Severn long barrow structure with a passageway and four small chambers that faces a south westerly direction. (see Figure 1) Now situated in a medieval deer park it is surrounded by trees so I used Heywhatsthat to calculate the altitude that ranged from 1.36° to 3.68° on the various azimuth points. Excavated in 1871 some items were removed for 'scientific purposes' and the remaining bones reburied in situ. The site was partly restored during an unpublished excavation in 1960 but Wysocki and Whittle have since analysed the evidence found.
 The entrance of the passage contained knapped flint, a burnt arrow-head, quartz crystals, cremated animal bones and pottery shards. Twelve human and three animal bones were carbon dated placing them between 3300 and 3700 BC except for two dated bones in the passage at around 2100BC. Wysocki and Whittle estimated that the remains of at least 40 people were interred. The chamber bones were all of a similar character and condition and very fragmented. Skull parts small bones of the hand, foot and vertebrae were under represented. The passage remains were less fragmented with some bones in a complete state. The bones also showed evidence for stages of modification stages. The passage bones showed no sign of post-depositional breakage whereas the chambered bones did. The weathering was also markedly different between passage and chamber remains. The passage bones show signs of scavenging that would have taken place on a fresh body.
 Cremated bone remains, probably from animals, were found in the southeast chamber. All ages are represented in the human remains while the bone size suggests the people were large and robust. The isotope analysis indicated marine foods were not consumed which is surprising considered the site is less than two kilometers from the sea but Julian Thomas suggests this may have been related to their belief system.
 Their protein came from a mainly meat diet with little input from grain or plants. The animal bones found in the passage were from young animals suggesting to Wysocki and Whittle they were offerings.
 However, it could also suggest a seasonal aspect to the use of the site. Cummings and Whittle consider that ‘woodland may have been integral to the way the monuments were experienced.’
 However the artificial planting in the park made this difficult to envisage and I thought it possible that, without the trees, the sea could have been seen. I went to the coast and looking up from the shore it seemed likely there might have been a view of the sea from the chamber. This view was confirmed by Heywhatsthat shown in Figure 3. 
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The 'horns' of the passage walls curve slightly to the right, out of alignment with the inner chamber passage. The side stones of the passage within the main chamber were badly out of line but luckily the back and front stones matched so enabled the diagonal measurements as shown in Figure 1.  The declination results were -26 to -36.91 in the wider window and -34.64 to -37.03 in the narrower.
Tythegston unexcavated burial mound is situated at the edge of a farmer’s field with an exposed stone on the mound summit measuring 470cms by 75 - 113 cm wide and 44cms in depth. The mound is approximately 29m by 20m by 1.2m high.
 Despite being covered by bushes towards the back of the mound, the shape is clearly visible and scattered stones lie around. The position of the mound gives a wide vista encompassing the sea in the distance. The height of the mound matched the height of the horizon surrounding the site giving a clinometer measurement of 0 to the front and +1 either side. This was the most atmospheric site visited. Although only a short walk from the nearest road it was still and quiet there. At my first visit in the Spring the mound was appropriately covered in wild flowers contrasting strikingly with the newly planted field as shown in Figure 4. When trying to ascertain the size of the mound I struggled through the undergrowth and came upon a large doe lying on the mound edge. She lay quietly staring at me for some time, as if guarding the mound, before jumping off when I moved further in. Oddly, the nearest deer herd is in a park over 10 miles from site.  

The azimuth from the center of the stone was 248° with an altitude of -1° giving a declination of -14.81[image: image5.jpg]Figure 4
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DISCUSSION

The entrance at St Lythan’s has a wide declination of -18.94 to 17.34 and the wider passage entrance at Tinkinswood has a similar declination between -19.48 to 26.09. Aldebaran would have risen within the windows of both sites throughout the period 3000 to 4500BC as would the autumn and spring full moons risings, the sunrise and one equinox. However when using the narrower declination results from Tinkinswood chamber entrance, the declination results were reduced to 19.56 to 6.79. This reduced the window significantly and seemed to focus on the autumn moon as seen in Figure 5 while Aldebaran disappears. [image: image6.jpg]Site: tinkinswood
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 It seems extremely unlikely people living so close with nature and its seasonal changes would need alignments for seasonal information, although they may have wished to mark them.  Alternatively they could have served a symbolic function.
 Together with the archaeological evidence it seems likely that these alignments were somehow associated with the life and death cycle of human life. How the results fitted into their cosmology can only be speculated upon but as the wider entrance also catches the sun while the narrower chamber entrance is more focused towards the moon it could reflect the transition of the dead.
The results from Parc le Breos are very different. The wider window has a declination between -26 and -36.91 and the narrower -34.64 to -37.03. Interestingly the capstone at Tythegston also faces south with a declination of -13.62.  Acrux enters the window at Parc le Breos just before 3200 BC,a likely construction date based on bone evidence, while Mimosa and Gacrux, all part of the Southern Cross, are also there. Figure 6.
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Although consistent with the other sites regarding their high position in the landscape, the change in land and skyscape orientation suggests the orientation towards the sea and the Southern Cross was important at Parc le Breos and possibly Tythegston. The change in positioning could suggest the sea was very significant within the culture at this time. Perhaps there was a connection between the sea and the cultures’ ancestors, especially with the orientation faced towards a group of stars often used as a navigation aid. A comment made by Wysocki and Whittle that the male bone remains at Parc le Breos were ‘robust’ compared with Tinkinswood remains that were ‘notably more gracile’ may also suggest a different people.
 

CONCLUSION

This project examined the positioning and orientation, within the land and skyscape, of four burial sites to explore if they seemed influenced by any skyscape significance. The archaeological and excavation evidence was examined and the theories around the purpose of these structures were investigated. The differences and similarities among these sites were noted but many more sites would have to be examined to identify specific trends rather than coincidental alignments. The excavated sites contained the bone remains of approximately 40 people as well as fragmented pottery. All sites were situated high up within the landscape having a wide view of the surrounding countryside and sky. Two sites were approximately level with the horizon suggesting an attempt to match the mound height with horizon height. (Figure7)[image: image8.jpg]Horizons Floure 7
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 All were situated near water by sea or river. While later megalithic structures inscribed on the landscape these mounds seemed to aim to become part of the landscape by replicating it. Tinkinswood and St Lythan’s have a single chamber and St Lythans possibly originally had a passage leading to the chamber. The entrance orientation of these two sites suggest the skyscape was a consideration in their positioning, especially the autumn moon. Although Parc le Breos and Tythegston were positioned in similar landscapes it seems likely that the seaview, combined with the Southern Cross, may have been the prime consideration. These structures would have given a sense of belonging and identity to the communities that built and used them and may have been territorial markers. However, It seems likely that the primary function of the four sites was in serving a ritual purpose by creating a place for the transition between the living and the dead. The landscape was clearly of importance in the positioning of these sites but the results from all sites strongly suggest they were also positioned in relation to the skyscape. 
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