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Abstract: Two projects – “Mapping the Sun” and “Reading the Hurlers” – have shone new light on 
the multiple stone circle complex, The Hurlers, on Bodmin Moor, Cornwall, in southwest Britain. 
In 2013, excavation revealed a stone “pavement” between the central and northern circles: this 
inter-circle link had first been discovered in 1938 but had then been re-covered. Work in 2016 
discovered a solitary fallen (once standing) stone which lay 100 m to the north of The Hurlers 
complex. Geological studies of the standing stones accompanied by astronomical surveys have 
prompted new insights into the make-up of this monument, its landscape setting and astro-
nomical significance. Astronomical observations of this major Bronze Age landscape reveal a 
design with significant alignments between key monuments and near and distant landmarks. 
Additional astronomical links suggest a number of interesting phenomena which would be 
experienced at the site, particularly surrounding the materiality of the inter-circle link.
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Introduction

This paper summarises new research from two community archaeology projects within 
the past decade that have investigated The Hurlers, a triple stone circle complex at 
Minions, on Bodmin Moor, in southeast Cornwall. The two projects, “Mapping the Sun” 
in 2013 and “Reading the Hurlers” in 2016, provided opportunities for archaeologists to 
work with astronomers and geologists and aimed to promote a deeper understanding of 
the stone circle complex: its design, materiality and landscape setting, together with its 
potential role in ancient astronomy. The overall astronomical objective has been a study 
of the landscape setting of The Hurlers and an assessment of its potential for earthbound 
alignments with other key landmarks, both monuments and significant local and distant 
hills as well as with astronomical skyscape features. The full results of the archaeological 
excavations are reported elsewhere (Nowakowski and Gossip 2014; Nowakowski and 
Gossip 2017; Nowakowski in preparation), with summaries presented here.

In the first section of this paper we introduce the remarkable upland landscape in 
which The Hurlers is situated. We then describe the site itself and survey the many associ-
ated funerary, ceremonial and significant places in the immediate and wider landscape. 
This is followed by emergent results of recent archaeological fieldwork in 2013 and 2016. 
The second part of the paper situates these discoveries with the results of ongoing astro-
nomical surveys. The paper concludes with observations and pointers for future research, 
and highlights the wider significance of these results and the value of an interdisciplinary 
study.

The Hurlers and its Landscape Setting

The Hurlers is a triple stone circle complex standing on open moorland at Minions on 
the southeast of Bodmin Moor in southwest Britain. It is one of Cornwall’s most visited 
and best-known prehistoric monuments (Figure 1, OS: SX 2525 7137, 2015). The Hurlers 
complex lies on a high plateau with distant panoramic views: eastwards to Devon, west-
wards down the spine of Cornwall, and, on a clear day, the distant coast to the south can 
be seen. In the near eastern distance, the monument also lies within sight of Rillaton 
Barrow (OS: SX 2510 7194, 2015), one of the county’s largest Early Bronze Age (EBA – ca. 
2050–1500 cal BC) monuments, made famous with the accidental discovery of a unique 
handled golden cup in the nineteenth century (Needham et al. 2006). Other major early 
prehistoric sites in the immediate locality and visible from The Hurlers include the enig-
matic upper and lower stone-walled enclosures on Stowe’s Hill (OS: SX 2577 7260, 2015) 
to the north, and the large barrow cemetery on Caradon Hill (Figure 2, OS: SX 2730 7080, 
2015) to the southeast.

These two hills are distinctive local landmarks which were clearly significant places in 
early prehistory. The massive stone enclosures on Stowe’s Hill (which have been archaeo-
logically surveyed but have not been investigated or scientifically dated – Johnson and 
Rose 1994, 46–48, fig. 2) are similar in form to other southwestern hill-top enclosures such 
as Carn Brea, Camborne and Helman Tor, Lanivet. All are considered to be Early Neolithic 
in date (Mercer 2003; Whittle et al. 2011). The distinctive natural outcrop known as the 
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Cheesewring on Stowe’s Hill is a major attraction for contemporary visitors, but our view 
of it today is different from that experienced by our prehistoric ancestors, as a major 
industrial quarry has cut away the natural granite and dramatically altered the eastern 
end and profile of the hill (Sharpe 1993). Despite extensive mine workings across Caradon 
Hill (the result of a copper mining boom in the nineteenth century AD), there still remain 
over 20 recorded stone cairns (EBA burial mounds) forming one of the largest barrow 
cemeteries in Cornwall (Sharpe 1993).

Less than half a mile to the west-northwest of The Hurlers lies the solitary Craddock 
Moor stone circle (Figure 2, OS: SX 2486 7183, 2015; Croft Andrew 1937–1938; Barnatt 1982). 
This is not visible from The Hurlers as it sits on a slight rise just below the head of a shallow 
southwest-facing basin. Craddock Moor stone circle is part of a group of sites which lie 
on a lower slope to the southwest and which appear to occupy their own distinct “sacred 
zone” in the wider vicinity of The Hurlers. This “zone” includes an enigmatic embanked 
avenue, around which is clustered a small cairn cemetery, and 500 m distant, on lower 
slopes, is the Craddock Moor stone row on a northeast–southwest alignment. This marked 
concentration of varied EBA sites on Craddock Moor sits apart from the later prehistoric 
roundhouse settlement and its curvilinear fields (OS: SX 2405 7204, 2015), which lie to the 
northwest.

At 1 km distant to the south of Minions Moor lies the solitary standing stone known 
today as Long Tom (Figure 2). It is ostensibly a medieval wayside cross (it displays a wheel-
headed decorated cross and lies in situ on an ancient routeway), but its massive stature 
suggests that originally it may have been a prehistoric standing stone (Langdon 2005).

A bird’s eye view of the larger landscape reveals a clear distinction between the space 
occupied by these ceremonial and/or funerary sites and the zones for settlement: this 
is a pattern replicated on other parts of Bodmin Moor (Johnson and Rose 1994; Tilley 
1995; Herring 1997) as well as on the Cornish uplands and on rough ground generally 
(see Herring et al. 2016). While the Craddock Moor roundhouses and fields are generally 
considered to date to the later Bronze and Iron ages (late second to first millennium BC), 
the funerary monuments are considered to have appeared in the landscape generations 
earlier in the early part of the second millennium BC (ca. 2000 BC onwards); once estab-
lished, these would have been ever-present in the lives of later prehistoric communities 
who settled on the fringes of the uplands. Within view of Craddock Moor and to the 
west are other similar groups of cairns, barrows and roundhouses on Tregarrick Tor. The 
overall impression is one of a busy significant landscape throughout prehistory: the 
major attraction today is the dense survival of so many related individual “sites” within a 
specific landscape setting and the opportunity this offers to conduct new research with 
an interdisciplinary approach.

An Exceptional Ceremonial Landscape in Early Prehistory

The immediate and wider “hinterland” of The Hurlers makes up one of the best preserved 
early prehistoric landscapes in southwestern Britain, where it is possible not only to 
examine the spatial and temporal relationships between individual sites and groups of 
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monuments, but also to examine “sites” in relation to mapping near and distant horizons 
and the skies. In doing so we can propose varying scales of significance of individual 
“sites” and “landmarks” and their potential roles in articulating how such a “monumental” 
landscape may have worked and potentially been experienced in the past by the commu-
nities who built them. The close associations of the stone circles, standing stones, stone 
rows, cairns and barrows highlight potential reverential relationships of time and space, 
revealing the importance of time-depth and place-making. So while none of these sites 
are scientifically dated, and may have appeared sequentially in the landscape, they may 
generally be considered to have been intervisible in an incremental way, operating as 
distinct dominant locales, or a series of linked mini-locales and eventually comprising a 
suite of interlinked ceremonial and funerary monuments belonging to the EBA (a period 
marked by monument construction in the southwest of Britain – Jones and Quinnell 2011, 
211–217).

Within the wider landscape on this part of southeast Bodmin Moor, the phenomenon 
of marked zones of high visibility between significant landmarks (monuments) and hills 
alongside zones with more constrained visibility is very striking. These zones also paid 
reference to distant horizons, for alongside Caradon Hill and Stowe’s Hill (the two most 
prominent hills closest to The Hurlers) are also places such as Kit Hill to the east and 
Brown Willy to the northwest (both some 12 km distant), which although distant, are 
visible and, as our measurements suggest, would have been significant to past communi-
ties operating in this landscape.

The Hurlers – An Introduction

As a single monument, The Hurlers comprises three separate stone circles of varied size. 
The central circle is the largest, at 43 m in diameter; its northern neighbour is 34 m in 
diameter and the southern circle is the smallest, at 33 m in diameter. In plan, the three 
circles lie with respect to one another, appear to be contemporary and are aligned north-
northeast–south-southwest. Within the immediate vicinity are a pair of standing stones 
known as The Pipers, which lie approximately 120 m southwest of the central circle. These 
are considered part of this ceremonial complex. The stones that make up The Hurlers and 
the Pipers are of dressed granite.

In 1994 the surface traces of an alleged smaller “fourth” circle were discovered just 
over 100 m to the north of The Hurlers, apparently on the same alignment. This was 
investigated in 2016 (Nowakowski and Gossip 2017; see also below). In 2009, two possibly 
related stone alignments (made up of low stones) were identified 400 m northwest of The 
Hurlers (Nowakowski et al. 2010; Nowakowski and Gossip 2017).

Thus a larger complex made up of numerous “sites” extends over an area of approxi-
mately 6 sq km on the gentle south-facing slope, on the northern side of a broad shallow 
upland basin between Caradon Hill, Minions Moor and the nearby plateau of Craddock 
Moor.

When first recorded by William Camden in 1585 (Camden 1586), The Hurlers lay 
neglected and forgotten, and gradually the monument became ruinous with fallen, 
leaning and missing stones. Since the nineteenth century, however, The Hurlers have 
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FIGURE 1. Location map of Minions in Cornwall (box lower left). The three stone circles which make up The 
Hurlers with the inter-circle link are shown along with The Pipers, the location of the fallen menhir found 
in 2016 and the two stone rows discovered in 2009. The largest barrow on Bodmin Moor, Rillaton Barrow, 
is also shown. Surveys were carried out by Cornwall Archaeological Unit in 2009, 2013 and 2016 (drawn by 
Gossip).
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attracted much attention (Nowakowski in preparation). The antiquarians G. Lukis and  
W. C. Borlase produced the first accurate measured surveys of the stone circles in 1879 
(Lukis 1885, plates X– XII). In the early twentieth century Sir Norman Lockyer was attracted 
to The Hurlers in his studies of stone circles as instruments for astronomical mapping and 
observations (Lockyer 1906).

“Mapping the Sun” – 2013

In the 1930s the monument underwent a major restoration programme which involved 
archaeological survey and excavations and which aimed to completely restore all three 

FIGURE 2. The Hurlers complex and major landmarks in the wider landscape: Stowe’s Hill, Craddock Moor, 
Caradon Hill, the wider open expanse of Minions Moor and the edges of upland enclosure (drawn by 
Gossip).
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circles (Nowakowski et al. 2010). Fallen and leaning uprights were re-erected and straight-
ened in their original socket holes and small granite stubs were placed into the socket 
holes of stones which had long since disappeared after centuries of neglect. In the event, 
however, only the central circle was fully restored. Only half the standing stones in the 
southern circuit of the northern circle were restored and the two standing stones, The 
Pipers (then leaning), were straightened. The ruinous southern circle was just left (see 
summaries of the excavations undertaken by C.A. Raleigh Radford in Clark et al. 1935: 134 
and in Leask et al. 1938: 319). By the end of the summer of 1938 The Hurlers was only a 
partially restored ancient monument, and this is the condition of the monument today.

The Stone Pavement

A remarkable discovery of the 1938 excavation was a stone pavement between the 
central and northern circles and which ran along the space between Stone B1 in the 
central circle and Stone A13 in the northern circle (see Nowakowski et al. 2010 for stone 
positions and labels – these were two of the stones that were restored to their original 
positions). This was only reported in passing at that time (Clark in Leask et al. 1938: 319); 
the pavement was reburied immediately after exposure, and has since remained an 
invisible and hidden part of the complex (Figure 3). The principal aim of “Mapping the 

 

FIGURE 3. Looking west along the stone pavement, the inter-circle link between the central and northern 
stone circles revealed again in 2013 during Mapping the Sun (photograph by A. Endacott reproduced with 
kind permission).
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Sun”, the 2013 community archaeology project developed and led by Jacky Nowakowski 
was to explore the architectural design of The Hurlers and to re-expose this pavement 
(Nowakowski et al. 2010; Nowakowski and Gossip 2014). This project grew from a condi-
tion survey of the monument accompanied by a study of the unpublished archives of 
the 1930s restoration programme (Nowakowski et al. 2010; Nowakowski in preparation).

The discovery of this artificial surface, which appeared to link the central and northern 
circles, was intriguing. It is an unusual feature which does not appear on any known earlier 
historical surveys or historic maps of the area, such as those of Lukis (1885) and Dymond 
(1879) (Nowakowski et al. 2010). Arthur Courtney Raleigh Radford and Charles Kenneth 
Croft Andrew, the two archaeologists responsible for the 1930s fieldwork, interpreted it 
as a “processional way”, integral to the design of the entire monument (Nowakowski in 
preparation).

Re-Exposing the Pavement – Archaeological Excavation, Astronomical Surveys and 
Geological Study 2013

The “Mapping the Sun” team had several searching research questions pertaining 
to the pavement: What was it? How old was it? What function did it have? These also 
prompted us to consider whether it played a role in aligning the site with other (broadly 
contemporary) monuments and landmarks. Perhaps, also, it had “performed” some role 
of astronomical significance. The project attracted huge public interest, and alongside 
the excavation, astronomical surveys were carried out by a small team led by Carolyn 
Kennett and Brian Sheen. A geological survey of the stones was conducted by the project 
geologist Calum Beeson, aided by Emma Stockley.

Guided by photographs taken during the 1930s work the “Mapping the Sun” team 
removed deeply matted thin turf and re-exposed the stone pavement, which was found 
to be embedded, one stone thick, into thin yellow-grey silt clay. Two small worked flints 
were found, both in fresh condition (Nowakowski in preparation). Once revealed again 
in its entirety, the pavement was found to be neat and absolutely linear in arrangement. 
At just under 15 m long and 1 m wide, it was edged by a stone kerb at its southwestern 
end which marked a clear terminal and with a gap of undisturbed ground (over 3 m) 
between it and the edge of the central stone circle (with standing stone B1). By contrast, 
the northern end of the pavement was marked by a straggle of stones which fizzled out 
onto decayed granite moorstone (Figure 3). Here too was a clear gap (over 5 m) between 
the end of the pavement and standing stone (A13) on the southern circuit of the northern 
circle. The pavement stones were tightly packed and displayed remarkably fresh edges.

During the excavation, geological inspection of the stones which made up the pave-
ment revealed a wide variety: granites, elvan, altered wall rock, vein material, black fault 
surface rock, phyllite, quartz and mica (Beeson 2013), many with sharp edges forming an 
irregular lumpy fresh surface. This variety brought colour with pink and orange granites 
and shiny gold pieces of phyllite. Crystals in the granite were visually inspected and differ-
ences were noted, and we learnt that the rocks were sourced from a variety of places. 
A comparison of the sizes and ratios of feldspar and quartz crystals in the individual 
standing stones which made up the central and northern circles also provided another 
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surprising insight: there were differences in the parent material which could also suggest 
the possibility that the granite for the standing stones in at least two of the circles had also 
come from different sources. Moreover, the rocks in the pavement showed no specific 
link to the standing stones of the circles. Such new information on the materiality of The 
Hurlers has potential to reveal new insights about how EBA ceremonial monuments are 
made (Beeson in Nowakowski and Gossip 2017; Nowakowski in preparation).

Within the pavement lay an unusual triangular block of dark grey quartzite stone, 
which the “Mapping the Sun” team called the pyramid stone, and this rose 380 mm from 
the surface (Figure 4). It was deeply embedded and surrounded by tightly packed stones, 
and, curiously, it was not centrally placed within the pavement. Some limited examination 

FIGURE 4. The Pyramid stone projecting from the stone pavement exposed during “Mapping the Sun” 
(photograph by J. Nowakowski, for Historic Environment Service [Projects], Cornwall Council).
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of the area immediately around this singular stone showed that it projected from the 
bedrock. The explanation of the pavement may lie in the significance of this projecting 
stone, but its significance is not obviously apparent. As noted above, the 1930s excavators 
had interpreted the pavement as “ceremonial”; a “processional” way which served as a 
definite inter-circle link between the two stone circles. Our revisit to this unusual feature 
appears to confirm the interpretations made by the excavators over 80 years ago, because 
there were distinct gaps between the ends of the pavement and the edges of the circles at 
either end. We may reasonably conclude that the pavement, also known as the inter-circle 
link (see below) was an integral part of the design of The Hurlers.

Scientific dating of the pavement is challenging; there is limited stratigraphy and no 
identifiable interior sealed (primary) deposits which might otherwise produce organic 
material suitable for radiocarbon dating. The thin buried soil into which the pavement 
was embedded was sampled for pollen but preservation was poor (Hazell 2014). Intrigu-
ingly the only artefacts found in the make-up of the pavement in 2013 were the two flint 
tools which have been identified as being of Mesolithic date (ca. 6000 to 5000 BC, Anna 
Lawson-Jones, pers. comm). The archive records for the 1938 excavation, however, note 
that a lump of metallic ore was also found amongst the stones of the “processional” way, 
as well as 10 flint tools at that time (Nowakowski et al. 2010; Nowakowski in preparation). 
Recent study of these flint tools has shown that some also belong to the Late Meso-
lithic (ca. 6000–5000 BC), which is surprisingly early, with the rest belonging to the Late 
Neolithic (LN) and EBA (Nowakowski in preparation). The earliest finds therefore suggest 
mobile communities of hunter-gatherers were active here in the landscape long before 
The Hurlers and the pavement were built.

“Reading the Hurlers” – 2016

Following on from the success of “Mapping the Sun”, a second community initiative, 
called “Reading the Hurlers”, was developed by the geological team alongside the 
archaeologists. Archaeological fieldwork this time focused on an investigation of the 
possible “fourth” circle in the immediate vicinity of The Hurlers. The proposed site lay 105 
m to the north of The Hurlers and was first noted in 1994. It was surveyed by the Historic 
Environment team (now Cornwall Archaeological Unit) in October 2009 (Nowakowski et 
al. 2010, Fig 3). It comprised two-thirds of an arc measuring 21–23 m in diameter (OS: SX 
2587 7167, 2015) and was formed by at least 8 prostrate stones.

A “Lost” Standing Stone Rediscovered in 2016

Fieldwork took place in September 2016 when hand removal of the turf revealed buried 
stones. All but one of the recorded prostrate stones were found to be natural moorstones. 
This exception, numbered Stone F during the 2016 excavation, is a fallen granite menhir 
which had once stood erect in a stone-lined socket hole (Figure 5). A fine leafed-shaped 
arrowhead of LN date was found in association with the socket (Nowakowski and Gossip 
2017, figs 33, 35, 38). So, while no new stone circle was found, the discovery of a lost 
menhir – once the location of a standing stone – was tremendously exciting. This added 
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yet another “site” to the rich density of monuments within the immediate catchment 
setting of The Hurlers. Moreover the astronomical surveys showed that the exact location 
of this “lost” site was significant (see below and see Figure 2, above).

FIGURE 5. The fallen menhir discovered during the excavations for the “Reading the Hurlers” project in 2016 
(photograph by J. Nowakowski, for Cornwall Archaeological Unit, Cornwall Council).

The Discovery of Two New Stone Rows

The “Reading the Hurlers” team also recorded two new stone rows first identified in 2009 
which lay 400 m to the northwest of the main Hurlers complex (Nowakowski et al. 2010). 
Their positions were accurately recorded by GNSS GPS (Nowakowski and Gossip 2017). 
These also added new information on the wider landscape setting of The Hurlers, and their 
locations, alignments and settings are also significant (see below and Figure 2, above).

Astronomical Investigations

The possible astronomical significance of The Hurlers was investigated during both the 
“Mapping the Sun” and the “Reading the Hurlers” projects. Astronomical observations 
initially focused on the relationships between the three circles and the inter-circle link 
pavement and then looked at the wider landscape. The overall aim was to consider 
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whether the main axis of the circles was orientated to any significant celestial objects. 
This axis extends across the landscape via the inter-circle link and points to the nearby 
northern horizon upon which Rillaton Barrow lies (see Figure 2, above). The investigation 
also considered a number of significant viewpoints within and near the circle complex as 
well as the materiality of the inter-circle link as prompted by the results of the geological 
study of the stones noted above. The possible celestial significance of the pavement 
was also considered by conducting a field experiment we called the “Yellow Cloth 
Experiment” in 2019. Here the luminosity of the pathway under different astronomical 
conditions and brightness levels was recorded.

Methodology

Initial measurements were made in the field during “Mapping the Sun” in 2013, and more 
were taken during “Reading the Hurlers” three years later. A Richie navigation compass 
SS3 Explorer was used to set up an azimuth circle on a tripod, along with two ranging 
poles to enable azimuth measurements to be made to within an accuracy of 0.5°. The 
elevation of the horizon was measured with a (levelled) plane table, using a digital 
inclinometer to sight altitude again with an accuracy of 0.5°. All positions of longitude 
and latitude were taken with a Garmin handheld GPS, and all significant locations were 
examined using HeyWhatsThat software (Kosowsky 2012), which generated detailed 
profiles of the horizon in the direction of investigation. These locations were also input 
into Horizon vs 0.11b (Horizon 2014), which provided full 360° horizons of each location. 
These in turn were loaded into the planetarium software Stellarium v 0.19.02 (2019).

The clear concentrations of likely related EBA ceremonial and burial sites in this upland 
landscape means that there are numerous locations from which celestial observations 
could have been made by prehistoric communities. To address this a number of viewing 
points from significant locations were chosen and measurements were made. One of the 
main challenges in choosing viewing positions at The Hurlers was the absence of clear 
entrance or exit points into the individual circles, but the viewpoints chosen were directly 
related to monumental features: these included the axis of the three circles, the central 
circle interior standing stone and inter-circle pavement or inter-circle link. These were as 
follows:

Position A (50°31'00.9"N 4°27'28.8"W): centre of northern circle
Position B (50°30'58.7"N 4°27'29.6"W): standing stone in central circle
Position C (50°31'05.5"N 4°27'29.8"W): centre of the southern circle
Position D (50°30'57.3"N 4°27'35.2"W): The Pipers

Four orientations investigated from the viewing points were as follows:

Position B to A: This orientation, which we called the main axis, is a linear sightline 
extending from the central stone of the central circle to the northern circle along the 
inter-circle link, and if followed to the northern horizon it reaches Rillaton Barrow.
Position C to B: This orientation, which we called the secondary axis, is a linear sightline 
from the centre of the southern circle to the central circle standing stone.
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Position B: The angle chosen was a linear sightline looking from the prostrate stone over 
the central standing stone, which acts as a back-sight between the prostrate stone and 
the horizon.
Position D: The point chosen was the view between the two stones that constitute The 
Pipers in both directions towards the horizon. These viewpoints have a range of views 
and appear be non-linear, as there is no single defining object between the position and 
the horizon.

All the viewing locations and orientations can be seen in Figure 6.

FIGURE 6. Plan of Positions A, B, C and D and the orientations which will be investigated (Microsoft 2019, 
annotated by Kennett).
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Naturally our study does not negate further viewpoints which could have been 
chosen. Most obviously, there is the reverse of the main and secondary axes, which 
would mean Position A to B and then B to C. However, this is an expansive view which 
dips away to an altitude of –0.5°, making it very difficult for an observer to pinpoint a 
specific position on the horizon when making observations with this orientation. This 
possible orientation is considered within the discussion; the decision to focus on the 
other direction was influenced by Rillaton Barrow on the skyline. Other viewing locations 
which could have been included are the former solitary standing stone discovered during 
“Reading the Hurlers”, two stone rows to the northwest of the circles and numerous 
barrows, including pairs of platform barrows which are all inter-visible from the circles.

Measurements of the altitude and azimuth made on site made it possible for declina-
tions of the orientations to be calculated. These are all shown in Table 1 with calculated 
error.

TABLE 1. Table of the azimuth, altitude and calculated declination from each of the five chosen viewing 
positions.

Viewing Position Azimuth (°) Altitude of horizon (°) Declination (°)

Main axis B through A 17.0±0.5 4.7±0.5 41.78±0.7

Secondary axis C through B 13.1±0.5 6.1±0.5 44.25 ±0.7

Recumbent stone over B 88.0±0.5 0.0±0.5 1.27±0.7

D to Northern horizon 355 to 10 3.8 to 5.1 43.09 to 44.57

D to Southern horizon 175 to 190 0 to 0.2 –39.41 to –38.28

These viewpoints have also been reconstructed in HeyWhatsThat (Kosowsky 2012), 
which was used because it gave a more comprehensive profile of the horizon, including 
the intervening summits of hills. The orientation of the viewpoint is central to the profile 
images created, which are shown in Figures 7a–e alongside photographs of the horizon 
as it looks currently.

Due to precession and axial tilt, dates must be chosen when considering celestial 
alignments. As discussed above, definitive dating of the construction of circles and the 
inter-circle link is challenging. The flint tools found during the 1930s excavations and 
more recently, show a long history of potential engagement at this location from at least 
the Mesolithic, over 7000 years ago and long before the circles were built. This presents 
real difficulties for considering astronomical alignments of the stone circles but based 
on evidence of similar monuments from elsewhere in Britain (Burl 2005, 14), an informed 
judgement was made and observations were considered for the LN/EBA at 3000 BC, 
2500 BC and then at 2000 BC. Stars of an apparent magnitude of 2 and brighter were 
considered as extinction of starlight would have a marked effect on trying to observe 
stars dimmer than these at the horizon.

The seasonal horizontal position of the Milky Way is considered in respect to the main 
axis orientation, as well as at Position D. However, whereas the main axis is a linear declina-
tion, the breadth of the Milky Way has a range of declinations where it reaches the horizon 
which are considerably larger than the single measured linear declination. As such, we 
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FIGURE 7. (a) Viewing Position B to A from the central circle looking north-northeast; (b) Viewing Position 
C to B from the southern circle looking north-northeast; (c) Viewing Position B looking east; (d) Viewing 
Position D looking north; (e) Viewing Position D looking south (graphics by HeyWhatsThat, photographs 
by Kennett)

(a)

(b)

(c)

(d)

(e)
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will consider our measured declination as the central position of the Milky Way, with the 
main axis at the point when it reaches the north-northeast horizon at Rillaton Barrow. The 
Milky Way’s position was through a site horizon generated in the software Horizon v 0.11b 
(Horizon 2014) and loaded into the planetarium software of Stellarium v 0.19.02 (2019).

The second part of the astronomical study considers the inter-circle link or pavement 
and its materiality, in order to determine whether its distinctive physical make-up could 
be highlighted under certain viewing conditions such as a Full Moon. This experiment, 
as noted above, was called the “Yellow Cloth Experiment” and was undertaken on the 
evening of 14th September 2019 with a full Moon (for times of sunset, twilight and 
moonrise see Table 2). A length of yellow cloth material was laid across the now reburied 
remains of the pavement. At 1.5 m wide, it was long enough to cover the full extent of 
the pathway. The colour yellow was chosen to represent the local yellow-grey clay which 
may have been prevalent within the pavement (see above). By viewing the pavement in 
reduced brightness conditions, for example in the reflected light of the Moon or during 
sunset, the experiment aimed at capturing the experience of watching the pavement 
during the enhanced and/or otherwise luminosity of the feature at these times. The cloth 
was laid out before the period of sunset, which occurred at 19.35 UT and Moon rise 20.14 
UT and left in place during the period of darkness. Drone images were taken at set times 
throughout the course of the evening and contrasting images of reduced brightness 
were then compared.

TABLE 2. Table of sunset and twilight hours for 14th September 2019 at The Hurlers.

Event Time (U.T.)

Sunset 19.35

Civil twilight ends 20.08

Full Moon rises 20.14

Nautical twilight ends 20.47

Astronomical twilight ends 21.29

Results

Only one orientation has a declination which could have a solar and lunar alignment; this 
is the orientation looking from Position B towards the eastern horizon when an observer 
stands on the prostrate stone and uses the central circle interior standing stone as a 
backsight. The declination is 1.27°±0.7°, and within the solar cycle this corresponds to a 
Sun which rises approximately 88 days after the June solstice in 3000 BC. The mid-point 
between the solstices falls approximately 91 days after the solstice; this position is within 
three days of this mid-point rising Sun, or almost 3 solar widths from this position, as the 
Sun has an apparent diameter of 0.5° when viewed from Earth. This is also within the 
position which would be within the declination range of a spring equinoctial full Moon 
(EFM), as conceptualised by da Silva (2004) and modelled by Silva and Pimenta (2012).

The five selected viewing positions for the chosen dates yielded nine candidate stars 
which are aligned with the chosen orientations to the horizon (Table 3).
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TABLE 3. Declination (°) of stellar candidates for the years 3000 BC, 2500 BC and 2000 BC.

Viewing Position Declination (°) Star name 3000 BC 2500 BC 2000 BC

Main axis B through A 41.78±0.7 Vega - 42.53 -

Secondary axis C through B 44.25±0.7 - - - -

Prostrate stone over B 1.27±0.7
Aldebaran - - 0.91

Alphard 0.73 1.10 1.17

D to northern horizon 43.09 to 44.57 Arcturus 43.02

D to southern horizon –39.41 to –38.28

Rigil Kentaurus
α Centauri A –39.02 - -

Toliman
α Centauri B –39.03 - -

Diphda - - –38.83

Hadar - - –38.73

Mimosa - - –38.36

Only one of the stellar targets stays within the declination range for the one thousand 
year date range extending from 3000 to 2000 BC. This is the star Alphard, which could 
have been seen from Position B rising on the eastern horizon from the distant framed Kit 
Hill for the duration of the chosen date ranges. It has an apparent magnitude of 1.95 and 
is the dimmest star we have considered.

The remaining eight candidate stars move out of the calculated declination range 
over the range of 1000 years, and because of precession they could only be used for 
alignments for a relatively short length of time. These possible orientations include 
the main axis being aligned to Vega around 2500 BC; Position B to the eastern horizon 
being aligned to Aldebaran in 2000 BC; and Position D looking towards the northern and 
southern horizons being aligned with six stars, namely Arcturus, Rigil Kentaurus, Toliman, 
Diphda, Hadar and Mimosa.

The secondary axis had no candidate star, solar or lunar alignments.

“Yellow Cloth Experiment” Results

The evening of the “Yellow Cloth Experiment” was a clear, still night with very good 
viewing conditions (Level II on the Antoniadi scale). Figures 8 to 10 show how the yellow 
colour of the cloth increased the luminosity of the pathway during periods of reduced 
light.

The experiment was more phenomenological than scientific in the strictest sense and 
open to much subjective interpretation. However, the resulting images show that the 
yellow cloth was particularly visible during the reduced lighting conditions of twilight, 
especially during the intensification of the reddening of the sky at the horizon during 
the sunset, as seen in Figure 9 taken at 20.30 UT. During darkness hours and under the 
full Moon it was still possible to see the yellow cloth but it became far more difficult 
(see Figure 10). Despite this it was still visible against the darkness of the surroundings, 
although not in an obvious way.
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FIGURE 8. Yellow cloth image taken at 19.59 UT after sunset during the period of civil twilight, but before 
the full Moon rise (photograph by S. Larcombe, 2019).

FIGURE 9. Yellow cloth still visible when imaged during nautical twilight 20.30 UT and while full Moon is 
rising (Moon altitude 1.9°) (photograph by S. Larcombe, 2019).

FIGURE 10. Yellow cloth just visible when imaged at 21.45 U.T. taken in hours of darkness, under the full 
Moon (Moon altitude 12.9°) (photograph by S. Larcombe, 2019).
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Discussion

Orientation of the Main Axis

The pavement has been interpreted as a possible “processional way”, its arrangement 
with the three circles which make up The Hurlers forming an integrated whole. The 
assumption has been made that the processional routeway ran from the lower part 
of the site through the circles along the pavement and by doing so references Rillaton 
Barrow on the near horizon. This fits with the slight grading of the complex from south 
to north, together with Barnatt’s reasoning that the main approach would be from the 
south (Barnatt 1982, 70). This has set the orientation of our main axis to run from Position 
B, over the pavement to Position A and then towards the horizon and Rillaton Barrow. The 
reason this axis does not extend through the full extent of the site is due to a deviation of 
the axis between the central and southern circles and so a secondary axis was measured 
which takes onboard this change in orientation.

The main axis leads to the EBA Rillaton Barrow, as noted above one of the largest 
barrows on Bodmin Moor and considered a significant monument in this wider land-
scape. The measured orientation of this axis has a declination of 41.78°±0.7°. This horizon 
location is too far north for solar or lunar alignments. There is only one stellar candidate, 
Vega in the year 2500 BC, which would have risen at this orientation, but due to preces-
sion this star would not have risen here in either 3000 or 2000 BC. The challenge in 
suggesting Vega as an alignment is that Rillaton Barrow and The Hurlers probably both 
had long biographies in prehistory (Nowakowski in preparation). Also, there is no cultural 
relevance for Vega as being a star of particular importance, as there is no comparable 
evidence from other nearby stone circles for alignment to it. Similarly, the secondary axis 
(Position C to B and to the horizon) offers no candidates and so is also not considered 
to be astronomically aligned. This is not surprising, as this is just a small change in the 
axis direction as the triple circle complex deviates at the southern end from the main 
processional axis.

The design of the main axis suggests that the circles in The Hurlers were positioned for 
people to move into and through the site following a routeway through the monument 
and well beyond. Although we have found little evidence for a direct alignment at the 
extent of the measured orientation it is difficult for us to fully appreciate what could have 
been considered a meaningful experience and how the skyscape could have been linked 
to this. Jan Harding and co-authors’ study of the major triple henge complex at Thorn-
borough, North Yorkshire, suggests that such routeways through monuments could have 
acted as a metaphysical journey associated with the idea of rebirth, which would have 
been experienced as “deeply spiritual” (Harding et al. 2006, 48). This could support the 
consideration that the axis might have been positioned as it is to highlight the seasonal 
change of the skyscape, including the motion of the Milky Way. The emergence of the 
Milky Way in the twilight is difficult to conceptualise as we have lost this deep connection 
due to a lack of dark skies, but it would have been visible under prehistoric dark skies.
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FIGURE 11. The location of the Milky Way during early spring, when it arches out of Rillaton Barrow and 
extends at low altitude along the eastern horizon before disappearing in the South (Stellarium v 0.19.02 
[2019], with Horizon-generated profile of The Hurlers).

The concept of the Milky Way acting as a focus for alignments has been considered 
in a study of 55 sites by John Grigsby, who found that the motion of the Milky Way 
throughout the year was embedded in Neolithic European myths (Grigsby 2018). He 
suggested that The Hurlers’ main axis could have been aligned with the Milky Way but 
did not include the site in his detailed case studies. It is worth considering this idea of a 
Milky Way alignment at The Hurlers in more detail.

During the period around the spring equinox in 2500 BC, the Milky Way would have 
emerged in the north-northeast, in the darkening skies surrounding Rillaton Barrow or 
at the extent of the main axis. As it emerged during twilight it would be in a “laid down” 
position hugging the eastern horizon, in essence becoming a pathway along the eastern 
horizon. At its southern extent it would disappear below the horizon at the reverse of 
the axis, which also coincides with Position D (these viewing points are discussed below). 
The position of the evening springtime Milky Way can be seen in Figure 11. As the night 
progressed, the Milky Way would have gained altitude and have arched above the 
complex with the two opposing extents of the feature moving towards the eastern and 
western horizons respectively (the position where the Milky Way reaches the horizon 
moves throughout the night and would no longer extend from north-northeast to south 
positions). In relation to this phenomenon it is possible that the star Vega was important 
as, during springtime ca. 3000 BC, the emergence of the bright rising star would have 
preceded the Milky Way, as seen in Figure 12.

As discussed, Grigsby found that the Milky Way was a key alignment at a number 
of the sites he examined, and he has suggested that the extent of the Milky Way at the 
horizon could be where “the spirits of the dead or of the ancestors might have been 
believed to have risen to the sky” (Grigsby 2018, 285). This too could be relevant for The 
Hurlers and for Rillaton Barrow, being located at the highest extent of the main axis.
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FIGURE 12. A rising Vega in the north-northeast would herald the emergence of the Milky Way, which would 
start the evening emerging from the location of Rillaton Barrow at the extent of the main axis (Stellarium v 
0.19.02 [2019], with Horizon-generated profile of The Hurlers).

Due to the time of the year, this phenomenon could have signified a move to spring 
with its conceptual association with renewal and rebirth. Adding weight to this idea was 
the interesting observation made during “Mapping the Sun” that the re-exposed pave-
ment with its multitude of coloured stones may have mimicked the Milky Way. It was even 
suggested that at one end the pavement splits and straddles much in the same way as 
the Milky Way does in the sky.

Reverse of the Main axis Orientation

Although we made the assumption that the main axis travels from south to north, we 
did also consider the reverse direction. This orientation has a declination of –39.25°, and 
so would have had no solar or lunar alignments. There are stellar candidates which are 
the same as Position D looking south (see Table 3), but it is extremely unlikely that this 
direction was used as a specific astronomical orientation as there are no distinguishing 
features upon the horizon. One consideration is that the Milky Way would drop below 
the horizon in this direction during the springtime. As mentioned earlier, the Milky Way 
has a range of declinations and so does not align to any one specific point.

Position B Using the Backsight of the Central Stone Looking Towards the Summit of 
Framed Kit Hill

The orientation of the Position B sightline has a measured declination of 1.27°±0.7°, which 
is relatively close to the midpoint of the Sun in its solar cycle at a declination of 0° or 
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a cardinal location of east at an azimuth of 90°. Within modern society we know this 
position as the equinox. The idea of an equinox alignment has its limitations, though, for 
as Ruggles has pointed out, our modern interpretation is “a concept unlikely to have any 
meaning from an earth-based perspective within a non-Western world view” (Ruggles 
1999, 151). The constraints on the idea of an equinox alignment are both conceptual and 
spatial. Even so, questions arise from this measurement: could it show that there had 
been an attempt to find a midpoint between the solstice points along the horizon? Or 
even, could the difference between the measured position and the equinox positions 
be due to the methodology used at that time to calculate this midpoint? Also what if 
this had not been an attempt to align the Sun at the equinox but instead had been an 
alignment that demonstrated the position of the full Moon nearest the Spring equinox? 
The idea of a solar midpoint will be examined first below, followed by a discussion about 
the equinoctial full Moon (EFM).

Observationally, the challenge in finding a midpoint is that the daily displacement 
of the Sun during this period is at its greatest amount. The Sun from one day to the 
next displaces by a declination of 24' or almost a solar width, and on cloudy days this 
would mean that the Sun’s rising position would move rapidly along the horizon. There 
are two methods by which this orientation could be set. The first is by using a temporal 
calculation, effectively meaning someone counting the number of days between the 
solstices and dividing by two. This temporal method is constrained by the capacity to 
determine the actual day of the solstice, though – something which Ruggles has shown 
is impossible to do via observation alone (Ruggles 1999) due to the Sun appearing to 
rise in the same position for a number of days around the solstice. The second method is 
to spatially measure the midpoint between the two solstice extremes. Ruggles showed 
that to locate the mid-position at the equinox spatially, the site would have to have a flat 
horizon, otherwise the measurement of a mid-point would not be at an azimuth of 90° 
(Ruggles 1999). The Hurlers does not have a flat horizon, so we can explore the idea of a 
spatial midpoint by looking at the solstice positions along the horizon and finding the 
middle position between the two.

During the epoch of 2500 BC the summer solstice rose at an azimuth of 52°15'12" at an 
altitude of 1°23'37". The winter solstice at the same epoch rises at an azimuth of 130°33'35" 
at an altitude of 1°10'18". If we were to find the midpoint between these two locations 
it would place the position at an azimuth of 91.4°, which corresponds to a declination of 
−0.8°. As such, the spatial midpoint at The Hurlers is the other side of the actual equinox 
position and even further away along the horizon from the measured orientation from 
Position B (see Figure 13).

As neither method is an accurate way of pinpointing the position of the midpoint of 
the solar cycle it is a real possibility that the equinox Sun rising within three days of the 
framed distance of Kit Hill is just by chance, but there is evidence from other comparable 
sites which may offer similar orientations. In Barnatt’s study of other Bodmin Moor stone 
circles he found evidence of more midpoint alignments than solstice point alignments 
(Barnatt 1982, 73). Alignments were for example found between six circles on Bodmin 
Moor and the solar cycle, and of these he suggested four (Fernacre, Stannon, Goodaver 
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and Leskernick, all located in the northwest part of the moor) were aligned to the mid-
point of the solar cycle. Furthermore, all are aligned to significant local hills comparable to 
what we see at The Hurlers. There would have been real challenges in making the calcula-
tions involved to create a midpoint orientation, so that the error between our calculated 
position and that of the solar midpoint could show that an attempt had been made even 
though it overshot the mark by a couple degrees in declination. Aubrey Burl noted that in 
any attempt to set an equinox position was challenging and an accuracy of no more than 
±5° can be achieved (Burl 2005, 21). Similarly, Ruggles suggests that “[e]ven if such people 
felt it important to determine and mark the (spatial or temporal) mid-point between the 
solstices this is unlikely to have been done to very great precision” (Ruggles 1999, 151).

This begs the question of whether the position of the springtime EFM offers an alter-
native explanation for this orientation and for other similar orientations to east and west 
midpoints noted on the moor. The importance of this event is that it is the time when the 
Sun and full Moon will cross over in their rising and setting positions along the horizon. 
The phenomenon is most pronounced at the equator, but it is still comparatively observ-
able at higher latitudes (Silva and Pimenta 2012). An EFM has a range of declinations, as 
the full Moon will rise and set on a different day each year. Silva and Pimenta (2012) have 
shown that a distribution of these positions is needed to correctly describe this event. As 
noted above, our viewing position has created a linear alignment with a declination of 
1.27°±0.7° with the peak of Kit Hill. This does not negate further investigation which could 

FIGURE 13. Position B looking towards Kit Hill, the equinox position and The Hurlers spatial midpoint 
(Stellarium v 0.19.02 [2019], annotated by Kennett).
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consider Kit Hill as a nonlinear alignment. Consideration could also be given to the whole 
of the hill, creating a range of declinations which could then be analysed against a range of 
declinations for the EFM. Revisiting the other stone circles on Bodmin moor with midpoint 
alignments and taking measurements of these could demarcate this as a reason for the 
number that are found on the moor. Barnatt did not identify any astronomical alignments 
at The Hurlers (Barnatt 1982, 74), but this in itself does not negate the further evidence we 
have found, as the monument lies in a richly complex ceremonial setting with infinite scope 
for taking measurements at other viewing locations.

When exploring possible stellar alignments from this position it was found that 
Alphard would rise from the direction of Kit Hill during the period of 3000 BC to 2000 BC. 
It is a star of magnitude 1.95 and, as previously stated, it is the dimmest star considered 
as a candidate. Due to extinction of starlight it is questionable if it would be possible to 
see this star at the low horizon level where it would rise, as the horizon at Kit Hill has an 
altitude of 0.00°; certainly, it would be impossible during evenings of poor transparency. 
Alphard is located within an area of the night sky which has relatively few bright stars (its 
Arabic name even means “the solitary one”), and during the mid-Bronze Age its return to 
the sky after a period of darkness would have occurred during the morning light of early 
autumn. It is a dim star, and there is no astronomical provenance of it being used as a 
heliacal rising star, due to its apparent magnitude. However, there are a number of highly 
recognisable rising celestial features which are close in declination to the calculated range 
of the measured orientation 1.27°±0.7°. These include the open cluster of the Pleaides 
(5.2° in 2000 BC) and the bright stars Aldebaran (0.5° in 2000 BC), Procyon (5.8° in 2000 
BC) and Betelgeuse (−2.7° in 2000 BC). The measured orientation suggests a position of 
standing on a prostrate stone looking over a standing stone to the distant framed Kit Hill. 
This view, though, could be changed by moving to a different viewing location within 
the circle. An observer using different viewing locations could make a different celestial 
feature fit the orientation, which demonstrates that there is the need to have temporal, 
social or comparative evidence before a suggested orientation with a stellar object can 
be made with any confidence.

Position D Looking South

Position D looking south through the two standing stones known as The Pipers offers 
a range of declinations between −39.41° to −38.28°, and is not a linear alignment. The 
results gave five candidate stars which could have been viewed rising and setting over 
the periods considered. Precession has had an interesting effect, in that the double 
southern stars of Rigil Kentaurus and Toliman (or α Centauri A and α Centauri B) would 
have been visible skimming the southern sky in 3000 BC. Framed by the pair of standing 
stones, this bright multiple star system would have made quite an impressive sight, as 
they rose, travelled and set along the southern horizon through the range of the meas-
ured declinations that the twin standing stones offered (see Figure 14). However, due to 
precession they would not have been visible in the right place after 2900 BC. Precession 
also has the same effect on the remaining candidates, with no one star being visible for 
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the full three epochs we measured. Therefore stellar alignments are discounted without 
further dating evidence.

During the springtime evenings the southern extent of the Milky Way could have 
been framed by the two standing stones of The Pipers and could have been seen as a 
gateway to The Hurlers. Up to 3000 BC this would have coincided with the rising and 
setting of α Centauri (see Figure 15). As discussed above, the stars of the Milky Way would 
have laid down and hugged the horizon, becoming a particularly interesting visual 
phenomenon. Making a celestial connection in this direction is an interesting interpreta-
tion, as the standing stones are most readily viewed in the opposite direction (to the 
northern horizon, see Figure 7d). The northern skyline draws the eye up the landscape to 
Stowe’s Hill, much in the direction that Barnatt has suggested that people would process 
through the site (Barnatt 1982, 70). However, this does not negate the observation that 
The Pipers would have framed the southern end of the Milky Way as it emerged during 
springtime evenings.

FIGURE 14. The view from Position D looking south between the two menhirs called The Pipers in 3000 BC 
when the bright multiple stellar system of α Centauri A and α Centauri B are visible skimming the horizon 
(Stellarium v 0.19.02 [2019], with Horizon-generated profile of The Hurlers).
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Position D Looking North

Once more at Position D, but now looking north, there were no candidates for rising 
and setting stars within the calculated declination range. The stars framed by the stones 
would have been (apart from a very small range) circumpolar. Of interest is that by 2000 
BC one bright star, Arcturus, starts to skim and then dip below the horizon, having been 
circumpolar up to this point (see Figure 16). Arcturus has an apparent magnitude of −2.25 
and is a red star. Red stars have been considered significant and some alignments to red 
stones have been found (Henty 2015). Atmospheric extinction at the horizon, moreover, 
would make the brightness of Arcturus dim and seem to flicker. At times the star could 
appear to change colour and maybe even set, particularly on nights of poor transpar-
ency. The stones at Position D frame Stowe’s Hill, upon which lies the distinctive natural 
(geological) landmark known as the Cheesewring. While skimming the Cheesewring, 
Arcturus would have been an interesting visual phenomenon, particularly with changes 
to its brightness and colour. By 1800 BC Arcturus would have had a declination of 42° and 
have aligned to our main axis and Rillaton Barrow for a couple of hundred years before 
its rising position moved further south.

The two sets of bright skimming stars in relation to Position D (one to the north and 
one to the south) were over 1000 years apart. This shows how the nature of precession 
can change the view of the night sky and make impressive alignments throughout history 
which may or may not have been seen as important at that time. In view of this it is 
unlikely that they were both intentional alignments, although the northern alignment 
seems more probable due to its connection with the Cheesewring.

FIGURE 15. The Milky Way and α Centauri pair at 3000 BC, as seen in the evening during the months of 
March and early April (Stellarium v 0.19.02 [2019], with Horizon-generated profile of The Hurlers)
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The Pathway and the “Yellow Cloth Experiment”

Colourful layers of different materials – clays, quartz and stone – have been recorded on 
some excavated barrows in the south west and interpreted as key design features (see, for 
example, Owoc 2002; Nowakowski 2007). It has also been suggested that the numerous cup 
marks on a highly decorated Neolithic quoit at Hendraburnick, Davidstow, were designed to 
be viewed under moonlight (Jones and Goskar 2017). Perhaps the pavement at The Hurlers 
was intended to be experienced in a similar way. The results found that the yellow colour of 
the cloth was particularly visible during the twilight hours and sunset rather than under Full 
Moon conditions. The exposed pavement would have made an impressive sight against the 
background vegetation under dimming light conditions and would have provided different 
perceptions and experiences, under different light conditions.

Furthermore, it is possible that the stones which made up the pavement were chosen 
by their colour to represent the colour of individual stars. However, as low light may 

FIGURE 16. Position D looking towards the northern horizon in 2000 BC and Arcturus. which did not quite 
set in this location but skimmed the top of the Cheesewring (Stellarium v 0.19.02 [2019], with Horizon-
generated profile of The Hurlers).
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dull the hue of the coloured stones, this suggestion is problematic (see Henty 2016). The 
pathway perhaps even represents the Milky Way itself, which is made up of multitudes of 
red, blue and yellow stars. Alternatively, the pavement could serve as a metaphor for the 
Milky Way rather than being a direct representation. The colour of the pyramid-shaped 
stone discussed above would have changed with different lighting conditions, such as 
under moonlight. A clear explanation for this protruding triangular stone is still elusive 
yet it is clearly part of the physical fabric of the feature. While we can never know with 
certainty, an explanation of the existence of the pavement as forming an inter-circle 
link seems to lie beyond practicality and more convincingly in the realms of visionary 
expectations and/or symbolism.

The “Lost” Menhir – Re-Found in 2016

As reported above, the investigation of a possible “fourth circle” during “Reading the 
Hurlers” discovered a “lost” solitary fallen menhir. This former standing stone lay to the 
north and east of The Hurlers on slightly higher ground. This location in relation to The 
Hurlers is significant as it is the first time that the hill Brown Willy can be observed when 
walking up from The Hurlers complex. This solitary standing stone lies over 12 km distant 
from Brown Willy and the resulting bearing of the middle of Brown Willy is azimuth 308.0° 
with an altitude of 0.6°, which translates into a declination of +23.6°. This implies that 
very spectacular sunsets would have been seen from the stone for a few days either 
side of the summer solstice. Brown Willy’s summit is the highest point on Bodmin Moor, 
and indeed in Cornwall. Barnatt suggested more astronomical orientations be directed 
towards the summit of this significant landmark than any other hill on the moor (Barnatt 
1982, 114-115). For example, for a viewer standing in the centre of Craddock Moor circle 
the summer solstice Sun sets behind Brown Willy, and this is also seen at Goodaver circle. 
The lost menhir is just one example of the many remaining questions about possible 
astronomical links at The Hurlers as well as highlighting potential new discoveries about 
this rich landscape in the future.

Final Comments

This investigation into The Hurlers triple stone circle found no evidence of solstice align-
ments, and the lack of evidence of solar alignments in general could be considered quite 
surprising. For example, on the adjacent moorland a short walking distance to the west of 
The Hurlers lies another stone circle which is solar-aligned. This circle, on Craddock Moor, 
has links between tors and outcrops and the extreme rising and setting points of the Sun 
(Barnatt 1982; O’Brien 1983). As has been stated earlier Craddock Moor stone circle and 
The Hurlers are not inter-visible. The two sites appear to represent separate mini-locales 
which are loosely linked across the wider Bronze Age landscape.

The measured solar alignment from Position B looking east is three days adrift from 
the rising Sun at the equinox and over a degree in declination away from the actual 
midpoint. We have discussed at length the difficulties in achieving an accurate equinox 
alignment and more evidence would be required to confirm an alignment with any 
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certainty. Instead the crossing of rising and setting declination points of the Sun and 
full Moon could have been visually observed in this direction and be significant at The 
Hurlers. As an event it could have been celebrated as much as the solstice or lunar 
standstill positions (see Silva and Pimenta 2012). The rising EFM could have been aligned 
with the framed Kit Hill. At The Hurlers it is suggested this would have been particularly 
important closest to the spring equinox, which would tie in with a springtime Milky Way 
alignment of the main axis. Further investigation is required to explore the idea of EFMs 
on Bodmin Moor and any future study should test this on other midpoint aligned stone 
circles on the moor.

Springtime seems significant at The Hurlers, not only because this is when Kit Hill 
becomes loosely aligned either with a midpoint Sun or EFM, but also because this is the 
time of year when the Milky Way would have emerged out of the large Rillaton Barrow at 
the extent of the processional routeway and then set between The Pipers looking south 
(Position D). This could act as a gateway to the complex. This emergence and orientation 
of the Milky Way would herald a seasonal start to the annual cycle of renewal. The effect 
of the hugging of the Milky Way along the horizon would have been visually stunning 
and the ancestors may have seen this as “a place of intercourse between the living and 
the dead, or the immortal realm and the mortal, a two-way street to the cosmos” (Grigsby 
2018, 285). The idea of the Milky Way being aligned to the processional route, fixed 
by the stone pavement that is the inter-circle link, is a tantalising insight into celestial 
connections.

Outreach during “Mapping the Sun” and “Reading the Hurlers” gave rise to some 
wonderful speculations about The Hurlers. One was that the triple stone circle complex 
represented a spatial mapping of Orion’s Belt. The Thornborough henge complex has 
a similar spatial layout and Harding has suggested that there is a powerful metaphor 
for this asterism (Harding et al. 2006, 48). Like The Hurlers and its associations with local 
and distant landmarks, Thornborough marks a position on the horizon which connects 
a culturally significant place within the Yorkshire Wolds. At Thornborough this is as the 
seasons move from summer to autumn, which is the same season in which Orion’s Belt 
returns to the night sky after a period of darkness. Unlike Thornborough, though, The 
Hurlers has a spatial relationship only with the Belt and there is no definite evidence that 
The Hurlers has any significant alignments or symbolism with this asterism.

Over the past 20 years or so the study of alignments between ancient monuments 
(largely theoretical and phenomenological) has made concrete advances backed up by 
growing evidence based on field observation (cf. Ruggles 1999). Research on other areas 
of Bodmin Moor where there are close associations between a variety of early prehistoric 
sites includes work undertaken at Leskernick on northeast Bodmin Moor. Here Peter 
Herring has proposed that a sight-line incorporates a range of monuments, but this has 
shifted through time from an original alignment and may be used to model the time-
depth and sequential appearance of the individual monuments in the landscape (Herring 
1997). Most prehistorians now recognise that many ancient sites may link natural and 
human-made places, and draw upon earthbound and more ethereal spaces – such as 
the skies (see for example Bradley 1998; Edmonds 1999).
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Aligning a set of monuments to natural topography and celestial movements may 
reveal hidden aspects of spirituality of the ancestors, in the distant past, to land, place and 
sky. If alignments incorporate monuments of different periods, as they appear to do so 
here at The Hurlers, then that may suggest a desire to map the land with monuments that 
may give access to those other dimensions. Such dimensions are experienced through 
the activation of a ritual landscape, a series of interlinked locales which provide portals, 
gateways and/or thresholds to other levels of consciousness, time and space – and those 
out-of-reach places, the dynamic skyscapes. The Hurlers may not have been the earliest 
site to appear on Minions Moor but its evolution may indicate a significant place that was 
long revered and respected.

Conclusion

In the Late Neolithic and Early Bronze Age, Minions Moor was a landscape set aside for 
ceremony and ritual, a place for active guardianship and memory of the ancestors. It is 
very likely that The Hurlers was a central focus and meeting place for different communi-
ties to gather at important times of the year – and sometimes, these may have been 
guided by solar events such as the equinoxes or solstices. The re-examination of the 
hidden pavement at The Hurlers gives intriguing new insight into the active life and 
history of this monument. We have suggested here that there is a possibility that the 
stones themselves would have been chosen for their colour and that the pathway was 
laid out to emulate the form of the Milky Way. Furthermore, if the pavement discovered 
at The Hurlers serves to physically fix an alignment, it is possible that this related not 
only to neighbouring ancient sites but also to celestial movements. In the future, further 
work is desirable, particularly site-specific investigations (such as the embanked avenue 
on Craddock Moor) in the area. A targeted scientific (radiocarbon) dating programme is 
also desirable to test the emergent results to date.

Multiple circles such as The Hurlers are known in other parts of Cornwall: for example, 
Leskernick, northwest Bodmin Moor, the Merry Maidens, St Buryan and Tregeseal, St Just 
in West Penwith. Such sites are a feature of southwestern Britain (Burl 1998) and, alongside 
The Hurlers, were probably formally designed with complex individual histories which 
drew upon other sites that evolved in their immediate landscape settings. “Mapping the 
Sun” and “Reading the Hurlers” have kick-started a wider research project investigating 
the rich prehistoric landscape of Minions and southeast Bodmin Moor, and they have 
also become a catalyst for a wider geological study of the ancient sites in the area as well 
as for further astronomical surveys. All combined results help us to come closer to an 
appreciation and deeper understanding of the remarkable prehistoric landscape of the 
Minions area and will help promote and present a deeper interpretation to the clearly 
great numbers of interested local people and visitors who walk these moors all year 
round.
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