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Summary 
Radiocarbon dating and chronological modelling of samples from Woodhenge was 
undertaken in support of research undertaken by Dr Amanda Chadburn for a Historic 
England book, Stonehenge: Sighting the Sun (Ruggles and Chadburn 2024). The results 
suggest that the timber monument was constructed in 2635–2575 cal BC (95% 
probability), probably in 2635–2610 cal BC (54% probability) or 2595–2580 cal BC (14% 
probability) and enclosed by the ditch and bank in 2555–2505 cal BC (2% probability) or 
2495–2180 cal BC (93% probability), probably in 2465–2345 cal BC (68% probability). 
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Introduction 
This document is a technical archive report on the radiocarbon dating and chronological 
modelling of samples from Woodhenge, Durrington, Wiltshire (Fig. 1). The work was 
undertaken in support of research undertaken by Dr Amanda Chadburn for a Historic 
England book, Stonehenge: Sighting the Sun (Ruggles and Chadburn 2024), that provides 
both an introduction to Stonehenge and its landscape and an overview to 
archaeoastronomy–the study of how ancient peoples understood phenomena in the sky, 
and what role the sky played in their cultures. Elements of this report may be combined 
with additional research at some point in the future to form a comprehensive publication on 
the chronology of Woodhenge and its timescape within the Stonehenge landscape. 

 

Figure 1: Location of Woodhenge and Durrington Walls. The ditches of the monuments on the 
bottom inset are shaded black and the banks white (© Irene de Luis) 
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Woodhenge 
Woodhenge holds a significant place in the history of archaeological research, as it was 
one of the first monuments to be identified from the air, specifically its timber component, 
during a flight by Squadron-Leader Insall in December 1925 (Cunnington 1927, 92). It later 
became the first multi-timber circle from the late Neolithic period to be excavated, with 
Maud Cunnington leading the excavation over two seasons in 1926 and 1927 (Cunnington 
1929). These excavations were groundbreaking in their exploration of prehistoric timber 
architecture, involving trenching across the entire interior to uncover the plan of the timber 
rings, as well as cutting sections through the bank and ditch on all four sides (north, east, 
south, and west). The resulting plan revealed six concentric oval rings of post-holes 
(labelled A–F from outer to inner; Fig. 2), enclosed by an oval earthwork about 85m in 
diameter, with a break for a north-eastern entrance. A total of 168 postholes were 
identified during the excavations, with the majority ranging from 0.6–1.2m (2–4 feet) in 
diameter and up to 1.5m (5 feet) in depth (Cunnington 1929). In the southern part of the 
monument, two potential stone-holes were identified between posts B8 and B9, and C5 
and C6. Cunnington (ibid) noticed that the axis of symmetry of the oval rings was the same 
as that of Stonehenge – in other words, Woodhenge also appeared aligned on the 
summer solstice sunrise and winter solstice sunset axis. 

In 1970, additional small-scale excavations were carried out John Evans and Geoff 
Wainwright. The work involved cutting a 27m long trench through the ditch and bank on 
the southeastern side (Evans and Wainwright 1979). The excavation provided a detailed 
environmental sequence based on molluscs found in the ditch fills and the buried soil 
beneath the bank. Radiocarbon dating of antler and animal bone from the base and 
primary fills of the ditch placed the construction of the earthwork between the third and 
fourth quarters of the 3rd millennium cal BC, with dates of 2470–2040 cal BC (BM-677) 
and 2390–2000 cal BC (BM-678). Woodhenge was thereafter described as dating to 
“around 2300 BC” (Richards 2007, 41), therefore a little later than the stone settings of 
Stonehenge. 

Woodhenge plays a key role in unravelling the mysteries of the Stonehenge landscape. Its 
comparable layout and alignment to Stonehenge imply that these monuments were 
components of a broader, interconnected sacred landscape, deeply meaningful to the 
Neolithic people of the area. It was thought that they dated to the same approximate 
period, although Woodhenge did not have a modern scientific dating programme, and it 
was therefore difficult to compare the chronologies of the two monuments reliably. 
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Subsequent re-assessments of the monument (Pollard 1995, Pitts 2000, Gibson 2005) 
highlighted several other important questions that needed to be addressed and verified: 

1. Based on Grooved Ware ceramics found underneath the bank and comparisons 
with revised sequences at other henge-enclosed timber circles, Gibson (2005, 46 
and 66) postulated that the earthwork was constructed later than the timber circles. 

2. The stepped profiles of several post-holes indicate that individual posts within rings 
A, B, D, E, and F may have been replaced on one or more occasions, as 
demonstrated at the Sanctuary near Avebury (Pitts 2001). This process of post 
replacement could have been associated with rituals of renewal, remembrance, and 
commemoration, symbolised by the cycle of erecting, decaying, and replacing the 
posts. 

3. Around the middle of the third millennium cal BC, monuments with precise 
astronomical alignments were constructed in and around the Stonehenge World 
Heritage Site, and then this type of construction appears to have stopped. 
Chadburn (2010) and Chadburn and Ruggles (2017), suggested (based on 
Cunnington’s plan which showed the henge entrance was on a different axis to the 
timber monument) that Woodhenge may not be wholly “astronomical” but only the 
timber monument, or indeed perhaps only parts of that (for example timber rings C, 
D, E and F) followed the astronomical alignment. Was the “astronomical monument” 
a different date to the henge earthworks? Were the timber rings themselves of 
different dates? (Cunnington had noticed that rings A and B appeared to have an 
entrance which was similar to the henge entrance).  

To address these specific questions relating to the chronology of the various components 
of the monument and wider temporal issues relating to its contemporary timescape 
(Leivers and Powell 2016) a programme of radiocarbon dating and chronological modelling 
was instigated in 2019 following an assessment of the Woodhenge archive held at Devizes 
Museum. 
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Figure 2: Plan of Woodhenge (© Josh Pollard) 



 
Research Report Series 94/2024 

 
 

 
 
 
 
© Historic England   5 

Radiocarbon Dating and Chronological Modelling 
The new radiocarbon dating programme for Woodhenge was conceived within the 
framework of Bayesian chronological modelling (Buck et al. 1996). This allows the 
combination of calibrated radiocarbon dates with archaeological prior information using a 
formal statistical methodology. The objective of the programme was to provide a robust 
chronology for the construction of the timber circle, henge ditch, and bank. Two 
radiocarbon determinations had been obtained from the British Museum radiocarbon 
laboratory in 1971 on antler and bone recovered from primary ditch during the small-scale 
excavations undertaken in 1970 (Burleigh et al. 1972; Evans and Wainwright 1979). A 
measurement on animal bone, undertaken by the Scottish Universities Environmental 
Research Centre (SUERC) in 2010 (Parker Pearson et al. 2020, 141), and one on calcined 
human bone, obtained from the Oxford Radiocarbon Accelerator Unit (ORAU) in 2008, 
were made on samples excavated as part of the 2006 Stonehenge Riverside Project 
(SRP)(Pollard and Robinson 2007, 160). 

Sample selection was undertaken using the iterative process for implementing Bayesian 
chronological modelling on archaeological sites as outlined in Bayliss and Marshall (2022). 
At Woodhenge, we targeted for dating antler tools discarded at or near the base of 
negative features thought to be functionally related to the digging of them. This inference is 
more secure when use-wear such as battering on the posterior side of the 
beam/burr/coronet is identifiable (Bayliss and Marshall 2022, §3.2.2). Short-lived charcoal 
identified by Dana Challinor was dated, with selected material chosen based on the 
context description (i.e. oak sapwood in postholes was interpreted as deriving from the 
outside of burnt structural posts, given the evidence for fragments of charcoal adhering to 
the packing surrounding the postpipe, which suggested that the timber butts were in some 
cases charred to facilitate preservation or shaping (Cunnington 1929, 23)).  

Radiocarbon Dating 
A total of twenty-two radiocarbon measurements are now available relating to activity at 
Woodhenge, from samples of antler (n=8), animal bone (n=2), calcined human bone (n=1), 
and charcoal (n=11). Details of the dated samples, radiocarbon ages, and associated 
stable isotopic measurements are provided in Table 1. The radiocarbon results are 
conventional radiocarbon ages, corrected for fractionation (Stuiver and Polach 1977). 

Age calculations have been undertaken using δ13C values measured by Accelerator Mass 
Spectrometry (AMS), except at SUERC where the values obtained by Isotope Ratio Mass 
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Spectrometry (IRMS) were used. The δ13C values measured by IRMS more accurately 
reflect the natural isotopic composition of the sampled material. 

The two samples dated at the British Museum radiocarbon dating laboratory were 
measured by liquid scintillation counting of benzene as described in Barker et al. (1969a; 
1969b). At SUERC in 2010 the gelatin fraction of a single bone sample was extracted 
using a modified version of the method introduced by Longin (1971) as described by Cook 
et al. (2012). It was then converted to carbon dioxide in pre-cleaned sealed quartz tubes 
(Vandeputte et al. 1996), graphitised as described by Slota et al. (1987), and measured by 
AMS using the SUERC SSAMS (Freeman et al. 2010). At ORAU in 2008 the calcined 
bone was pretreated as described by Lanting et al. (2001) and converted to carbon dioxide 
the by devolving the carbonate under vacuum using phosphoric acid (Brock et al. 2010, 
108). This was then graphitised (Dee and Bronk Ramsey 2000). Dating was undertaken 
using the HVEE AMS (Bronk Ramsey et al. 2004). 

Eight samples were dated at the Laboratory of Ion Beam Physics, ETH Zürich, Switzerland 
in 2020. The five antler samples were gelatinised and ultrafiltered as described by Hajdas 
et al. (2007; 2009) and the three charcoal samples were pretreated using the acid-base-
acid protocol described by Hajdas (2008). They were then combusted in an elemental 
analyser and graphitised using the fully automated system described by Wacker et al. 
(2010a). Graphite targets were dated using a 200kV, MICADAS Accelerator Mass 
Spectrometer as described by Wacker et al. (2010b). Stable isotopic ratios were obtained 
on sub-samples of the pretreated material using a ThermoFischer Flash-EA 1112 
elemental analyzer coupled through a Conflo IV interface to a ThermoFisher Delta V 
Isotope Ratio Mass Spectrometer.  

Four antler samples and five fragments of charcoal were dated at the Centre for Isotope 
Research, University of Groningen in 2020. The samples were pretreated as described by 
Dee et al. (2020). They were then combusted in an elemental analyser (IsotopeCube 
NCS), coupled to an Isotope Ratio Mass Spectrometer (Isoprime 100) for measurement of 
%C, %N, C/N, δ13C and δ15N. The resultant CO2 was graphitised by hydrogen reduction in 
the presence of an iron catalyst. The graphite was then pressed into aluminium cathodes 
and dated by AMS (Synal et al. 2007; Salehpour et al. 2016). Data reduction at ETH 
Zürich and the University of Groningen was undertaken as described by Wacker et al. 
(2010c). 

Both facilities maintain continual programmes of quality assurance procedures, in addition 
to participation in international inter-comparison exercises (Scott et al. 2017). Details of  
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Table 1: Woodhenge radiocarbon and stable isotope results. Replicate measurements have been tested for statistical consistency and combined by 
taking a weighted mean before calibration as described by Ward and Wilson (1978; T’(5%)=3.8, ν=1). 

Laboratory 
Number 

Sample number, material and context 
Radiocarbon 
Age (BP) 

δ13CIRMS 
(‰) 

δ13CAMS 
(‰) 

δ15NIRMS 
(‰) 

C:N 

Ditch 

BM-677 

Antler, collagen separated from red deer antler from ditch floor 
(layer 8), one of a pile of ten antler picks resting on the rock cut 
floor of the ditch (Burleigh et al. 1976, 25–6; Evans and 
Wainwright 1979, 73; pl. XXXVb) 

3817±74 - - - - 

BM-678 

Animal bone collagen separated from domestic animal bone, 
(a small collection of animal bone from primary rubble silting of 
ditch, (Burleigh et al. 1976, 25–6; Evans and Wainwright 1979, 
73) 

3755±54 - - - - 

GrM-21325 
1975.99.2.A. Antler, red deer, from ditch floor (layer 8), one of 
a pile of ten antler picks resting on the rock cut floor of the 
ditch (Evans and Wainwright 1979, 73; pl. XXXVb) 

4048±28 −22.4±0.15 - 6.1±0.3 3.2 

ETH-103635 
1975.99.1.A. Antler, red deer, from ditch floor (layer 8), one of 
a pile of ten antler picks resting on the rock cut floor of the 
ditch (Evans and Wainwright 1979, 73; pl. XXXVb) 

3932±23 −23.3±0.1 - 6.2±0.1 3.8 

GrM-21326 
1975.99.1.B. Antler, red deer, from ditch floor (layer 8), one of 
a pile of ten antler picks resting on the rock cut floor of the 
ditch (Evans and Wainwright 1979, 73; pl. XXXVb) 

4092±30 −23.6±0.15 - 4.0±0.3 3.2 

ETH-103636 
1975.99.1.C. Antler, red deer, from ditch floor (layer 8), one of 
a pile of ten antler picks resting on the rock cut floor of the 
ditch (Evans and Wainwright 1979, 73; pl. XXXVb) 

3961±23 −22.9±0.1 - 7.2±0.1 3.6 

GrM-21327 
1975.99.1.D. Antler, red deer, from ditch floor (layer 8), one of 
a pile of ten antler picks resting on the rock cut floor of the 
ditch (Evans and Wainwright 1979, 73; pl. XXXVb) 

4040±29 −22.8±0.15 - 3.9±0.3 3.2 
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Laboratory 
Number 

Sample number, material and context 
Radiocarbon 
Age (BP) 

δ13CIRMS 
(‰) 

δ13CAMS 
(‰) 

δ15NIRMS 
(‰) 

C:N 

Below bank 

SUERC-32161 
053 1037. Animal bone, Bos from the upper fill [053] of a large 
oval tree-throw pit [058] under eastern tail of henge bank in 
Trench 16 

3980±30 −23.1±0.2 - 5.3±0.3 3.3 

Ring C 

ETH-104544 C6.1. Charcoal, Quercus cf. sapwood (D Challinor) from 
posthole C6 (Cunnington 1929, 36; plate 10.2) 4123±24 - −25.3 - - 

GrM-21412 C6.2. Charcoal, Quercus cf. sapwood (D Challinor) from 
posthole C6 (Cunnington 1929, 36; plate 10.2) 4105±26 −26.8±0.15 - - - 

ETH-104545 C10.1. Charcoal, Quercus cf. sapwood (D Challinor) from 
posthole C10 4101±24 - −24.8 - - 

GrM-21413 C10.2. Charcoal, Quercus cf. sapwood (D Challinor) from 
posthole C10 4074±26 −24.4±0.15 - - - 

OxA-19047 
WOE C14. Human bone, calcined, mature adult femoral shaft 
(C Willis) from posthole C14; 1.52m deep, 1.3m diameter 
(Cunnington 1929, 36; plate 10.1) 

3997±30 −19.0±0.2 - - - 

ETH-104546 C15.1. Charcoal, Quercus cf. sapwood (D Challinor) from 
posthole C15 4128±24 - −24.2 - - 

GrM-21414 C15.2. Charcoal, Quercus cf. sapwood (D Challinor) from 
posthole C15; 1.83m deep, 1.52m diameter 4116±27 −24.4±0.15 - - - 

Ring B 

ETH-104542 B10. Charcoal, Quercus cf. sapwood (D Challinor) from 
posthole B10 4118±25 - −27.9 - - 

ETH-104543 B11.1. Charcoal, Quercus cf. sapwood (D Challinor) from 
posthole B11; 1.37m deep, 1.07m diameter 4157±24 - −24.8 - - 
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Laboratory 
Number 

Sample number, material and context 
Radiocarbon 
Age (BP) 

δ13CIRMS 
(‰) 

δ13CAMS 
(‰) 

δ15NIRMS 
(‰) 

C:N 

GrM-21411 B11.2. Replicate of ETH-104543 4095±30 −24.9±0.15 - - - 
Weighted mean B11: 14C: 4133±19 BP, T’=2.6 

Ring A 

ETH-104541 A10.1. Charcoal, Quercus cf. sapwood (D Challinor) from 
posthole A10 4084±24 - −27.3 - - 

GrM-21409 A10.2. Charcoal, Quercus cf. sapwood (D Challinor) from 
posthole A10 4074±26 −24.7±0.15 - --  

GrM-21315 2004.256.361.1. Antler, red deer from posthole A60 3973±27 −23.1±0.15 - 4.81±0.3 3.2 
ETH-103634 2004.256.361.2. Replicate of GrM-21315 3850±23 −23.4±0.1 - 5.0±0.1 3.6 
Weighted mean 2004.256.361: 14C: not calculated, T’=12.1; δ13C: 23.3±0.08‰, T’=2.8; δ15N: 4.98±0.09‰, T’=0.4 
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quality assurance data and error calculation at Groningen are provided by Aerts-Bijma et 
al. (2021), and similar details for ETH are provided in Sookdeo et al. (2020).  

In the 1970s, the British laboratories then in operation (including the British Museum) 
participated in a formal inter-comparison study in which samples of benzene of known 
activities were distributed and dated (Otlet et al. 1980). This demonstrated excellent 
reproducibility in the counting and combustion stages of the dating process. The analysis 
of results on samples of waterlogged timbers that had been subsequently dated by 
dendrochronology, however, suggested that quoted error estimates were in many cases 
too low to account for the total error on the measurements, and that there was clear 
evidence of systematic laboratory bias in some facilities (Baillie 1990).  

As well as participating in international inter-comparison exercises in the mid–late 2000s 
(Scott et al. 2007; 2010a; 2010b) ORAU and SUERC both maintained continual 
programmes of quality assurance procedures during the time when the reported 
measurements were made (see Bayliss et al. 2023, xvi). 

Replicate radiocarbon measurements are available on two samples, of which one pair 
(ETH-104543/GrM-21411 on charcoal) are statistically consistent at the 5% significance 
level, but the other pair (GrM-21315/ETH-103634 on antler) are statistically significantly 
different at the 1% significance level. This reproducibility is not within statistical 
expectation, and so the accuracy of these measurements has been assessed during the 
modelling process by their compatibility with related radiocarbon dates. The pairs of δ13C 
values and δ15N values measured by Isotope Ratio Mass Spectrometry (IRMS) on this 
sample, however, are statistically consistent at the 5% significance level (Ward and Wilson 
1978; Table 1).  

Chronological Modelling 
The chronological modelling presented here has been undertaken using OxCal 4.4 (Bronk 
Ramsey 2009), and the internationally agreed calibration curve for the northern 
hemisphere (IntCal20; Reimer et al. 2020). The model is defined by the OxCal CQL2 
keywords and by the brackets on the left-hand side of Figure 3. In the figures, calibrated 
radiocarbon dates are shown in outline, and the posterior density estimates produced by 
the chronological modelling are shown in solid black. The other distributions correspond to 
aspects of the model. For example, the distribution BuildHenge (Fig. 3) is the posterior 
density estimate for the date when the henge ditch and bank where constructed. In the text 
and tables highest posterior density intervals, which describe the posterior distributions, 
are given in italics. 
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Figure 3: Probability distributions of dates from Woodhenge.  
Each distribution represents the relative probability that an event occurs at a particular time. For 
each of the dates two distributions have been plotted: one in outline, which is the result of simple 
radiocarbon calibration, and a solid one, based on the chronological model used. Distributions 
other than those relating to particular samples correspond to aspects of the model. For example, 
the distribution ‘BuildRingC’ is the estimated date when ring C of the timber settings was built. The 
large square brackets down the left-hand side along with the OxCal keywords define the overall 
model exactly.  
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The model for the chronology of Woodhenge is shown in Figure 3. It has good overall 
agreement (Amodel: 100). We consider the elements of this model working from the 
interior outwards. Samples from four of the 16 postholes of ring C were dated (C6, C10, 
C14, and C15; Table 1). The postholes of ring C are both the largest and regular in terms 
of size and spacing with ramps or sloping tracks cut to about half their depth for the 
erection of upright timbers (Cunnington 1929, 9). Duplicate samples of carbonised oak 
sapwood, interpreted as deriving from the outside of burnt structural posts, from postholes 
C6, C10, and C15 were dated. The duplicate measurements from all three postholes are 
statistically consistent at the 5% level (Table 2) and could be of the same actual age. 
Calculating the last dated event from each of these postholes (Fig. 3) allows us to estimate 
the felling date of the timber upright each of them contained, with the latest of these 
(BuildRingC; Fig. 3) providing the best estimate for the construction of the ring. 

Table 2: Woodhenge: statistical consistency of radiocarbon ages (as described by Ward and 
Wilson (1978; T’(5%)=3.8, ν=1) on samples of carbonised oak sapwood from the same posthole 

Posthole Laboratory Code Radiocarbon 
Age (BP) 

Statistical consistency (Ward 
and Wilson 1978) 

A10 ETH-104541 4084±24 T’=0.1 
GrM-21409 4074±26 

C6 ETH-104544 4123±24 T’=0.0 
GrM-21412 4105±26 

C10 ETH-104545 4101±24 T’=0.6 
GrM-21413 4074±26 

C15 ETH-104546 4128±24 T’=0.4 
GrM-21414 4116±27 

 

Posthole C14 contained the only cremation from the site, 523g of calcined bone from a 
mature adult, that appears to have been placed at the foot of the upright timber while it 
was standing (Cunnington 1929, 88; plate 10.1). A single measurement on calcined bone 
from this cremation therefore provides a terminus ante quem for the construction of ring C. 

The postholes of ring B are smaller than those of ring C but larger than those in ring A, 
they also have evidence for ramps although these are in some cases little more than lips 
(Cunnington 1929, 9; plate 11). Single fragments of carbonised oak sapwood were dated 
from postholes B10 and B11. Replicate measurements on the single fragment of charcoal 
from posthole B11 are statistically consistent at the 5% level (T’=2.6; T’(5%)=3.8, ν=1; 
Ward and Wilson 1978) and a weighted mean (4133±19 BP; B11) has been calculated as 
providing the best estimate for its age before calibration and inclusion in the model. The 
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radiocarbon determinations from both postholes of ring B are statistically consistent at the 
5% level (T’=0.2; T’(5%)=3.8, ν=1) and could be of the age, suggesting that its timbers 
could have all been felled at the same time. 

The postholes of the outer ring A superficially appear the most irregular in size and 
alignment but the irregularity in size is probably due to cultivation erosion (Cunnington 
1929, 9–10; plate 12). Radiocarbon measurements on two fragments of carbonised oak 
sapwood from posthole A10 are statistically consistent at the 5% level (T’=0.1; T’(5%)=3.8, 
ν=1) and could be of the same age. But the two measurements on an antler fragment from 
A60 are statistically significantly different at the 1% significance level (T’=12.1; T’ 
(1%)=6.6; ν=1). Since these measurements are replicates on a single object, they cannot 
both be accurate. In the absence of independent information determining, which is correct, 
we have chosen to exclude both from the final model. 

In June 1970 a single trench 2m x 27m was excavated across the external bank and ditch 
enclosing the timber structure. The ditch was between 4.4–5.1m wide with a buttress of 
unexcavated chalk 1.0m high that almost extend across the trench. In the outer bay 
formed by this buttress a pile of ten antler picks were found on the ditches rock floor 
(Evans and Wainwright 1979, 71; fig 42, plate XXXVIa–b). The tips of the tines of the 
antlers were smoothed from use, with one also having evidence of battering behind the 
burr suggesting that they had been used to excavate the ditch and discarded in a heap 
once it had been completed (Wainwright 1989, 175). 

The six radiocarbon measurements on these antler tools (Table 1) are not statistically 
consistent at the 5% level (T’=31.8; T’(5%)=11.1, ν=5) although given that antler collection 
and excavation of the ditch may have taken place of a period of time this is not 
unexpected. The model shown in Figure 3 includes all the dated antler as deriving from an 
exponential distribution rising to the greatest numbers being found from the end of the 
constructional activity (Bronk Ramsey 2009, fig 4). This is based on the suggestion that it 
is most likely that the antlers found in the base of the ditch come from the last stages of 
their digging, with a few older antlers being mixed in (Bronk Ramsey 2009, fig 5). BM-678 
was produced from a small collection of animal bone from the primary fill of the ditch and 
given the unknown taphonomy of the material together with the fact that it could contain 
material of different ages it has been included in the chronological model as providing a 
terminus post quem for the secondary infilling.  

Trench 16 excavated by the Stonehenge Riverside Project in 2006 inadvertently 
intersected, at a slightly oblique angle, the southern edge of the 1970 trench that had, in 
turn, cut into the edge of a 1926 trench along the same axis meaning only an area of 
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buried soil 5.4m x 3.2m was left for investigation (Pollard and Robinson 2007, 164). The 
buried soil ran into the top of a large oval tree-throw, 3.5m x 2.5m and 0.5m deep, under 
the eastern tail of the bank (Pollard and Robinson 2007, fig 14.7) that contained large 
quantities of animal bone in its upper fill. A radiocarbon determination (SUERC-32161; 
Parker Pearson et al. 2020, 141) on a single, potential residual, cattle bone fragment from 
this context provides a terminus post quem for the raising of the bank.  

The amount of sapwood in prehistoric oaks in England varies between 10–55 rings (Hillam 
et al. 1987) and thus the best estimate for the construction of rings C, B, and A is provided 
by the latest date on the sapwood from them. The model suggests ring C was constructed 
in 2665–2565 cal BC (95% probability; BuildRingC; Fig. 3), probably in 2635–2575 cal BC 
(68% probability); ring B in 2830–2820 cal BC (1% probability; BuildRingB; Fig. 3) or 
2690–2575 cal BC (94% probability), probably in 2660–2615 cal BC (59% probability) or 
2600–2580 cal BC (9% probability), and ring A in 2830–2820 cal BC (1% probability; 
BuildRingA; Fig. 3) or 2665–2565 cal BC (94% probability), probably in 2630–2575 cal BC 
(68% probability). 

The differences between the date estimates for the construction date of each ring are 
shown in Figure 4. Obviously, within the uncertainties on our date estimates, the intervals 
between their construction were negligible and therefore we must consider whether they 
could have been built in a single episode. Such a model also accords with Cunnington’s 
analysis, although she considered that for practical reasons, ring C was constructed first 
(Cunnington 1929, 17). 

By combining the posterior distributions for their dates, we can estimate that this unitary 
episode of construction would have occurred in 2635–2575 cal BC (95% probability; 
BuildWoodhenge; Fig. 5), probably in 2635–2610 cal BC (54% probability) or 2595–2580 
cal BC (14% probability). The date estimates are in good agreement with this interpretation 
(Acomb= 127.3; An= 40.8, n: 3). 
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Figure 4: Probability distributions for the number of years between the construction of the timber 
rings A, B, and C at Woodhenge (derived from the model shown in Figure 3) 
 

 

Figure 5: Probability distribution for the construction of the Woodhenge timber settings (rings A, B, 
and C), following the interpretation of a unitary construction 

The model provides an estimate for the construction of the ditch and bank of the henge in 
2555–2505 cal BC (2% probability; BuildHenge; Fig. 3) or 2495–2180 cal BC (93% 
probability), and probably in 2465–2345 (68% probability).  

The timber setting was thus enclosed with a ditch and bank after a period of 75–440 years 
(95% probability; Fig. 6i), and probably after a period of 145–280 years (68% probability). 
This is a much longer interlude than the ‘short interval’ previously postulated, leading to us 
rejecting the assertion that Woodhenge resulted from a ‘single phase of development’ 
(Pollard 1995, 142). 
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Figure 6: i) Probability distribution for the number of years between the construction of the 
Woodhenge timber settings and henge (bank and ditch) (derived from the models shown in Figs 3 
and 5); (ii) probability distribution for the number of years between the construction of the 
Woodhenge timber settings and the cremation placed at the base of the timber in C14 (derived 
from the model shown in Fig, 3) 

The recognition by Cunnington (1929, 22) that most of the postholes contained post-pipes 
implies that that the ‘timbers were allowed to rot in situ’ (Pollard 1995, 142). Based on 
calculations that oak rots at a rate of 15 years for every 50mm of post diameter 
(Wainwright 1989, 155), the posts of ring C (diameter 0.91m, Cunnington (1929, 13) 
estimated they were 3ft in diameter) could have stood for c. 270 years and those of rings A 
and B (diameter 0.3m, Cunnington (1929, 13) estimated they were 1ft in diameter) for c. 
90 years. Along with the results of the chronological modelling, this means that when 
Woodhenge timber settings were enclosed by the ditch and bank only the timbers of ring C 
may have been visible with those of rings A and B probably long since disintegrated. 

The remains of an adult cremation were place at the base of the timber in posthole C14 1–
65 years (95% probability; Fig. 6ii) and probably 1–25 years (68% probability) after ring C 
had been completed. 
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Discussion 
Woodhenge is a key part of the late Neolithic complex at Durrington Walls and the Avon 
riverside. Although located outside the Durrington henge’s boundary, the two sites may 
have been connected by a southern entrance through the Durrington earthwork. The size 
and architectural complexity of Woodhenge’s timber circles (Fig. 2) closely resemble those 
of the Southern Circle inside Durrington Walls henge, and both share similarities with the 
phase 3 stone settings at Stonehenge (Darvill et al. 2012). This architectural continuity 
across different materials supports the idea that these monuments were components of a 
unified, contemporary ritual complex (Parker Pearson and Ramilisonina 1998, Parker 
Pearson et al. 2006). 

We can now demonstrate the possible contemporaneity of the Stonehenge phase 3 stone 
settings and Woodhenge timber settings (Fig. 7), although the imprecise chronology for 
Stonehenge (Marshall et al. 2012) obviously limits our ability to determine this within any 
certainty. 

 

Figure 7: Probability distributions for the construction of the stone settings at Stonehenge (Marshall 
et al. 2012, fig 22; recalculated using IntCal20 (Reimer et al. 2020)) and the timber settings at 
Woodhenge (derived from the model shown Fig. 3) 

The timber monument was ‘wrapped’ (Richards 2013) when the enclosing bank and ditch 
were constructed after a interval of 75–440 years (95% probability) and probably 145–280 
years (68% probability) following its building during which the posts of rings A and B had 
probably long since disintegrated, although the much thicker timbers of ring C may have 
still been visible.  
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In terms of the initial research questions, Gibson’s suggestion (based on pottery typologies 
and comparisons with other sites) that the earthwork was constructed later than the timber 
circles is likely to be correct (Gibson 2005, 46; 66).  

However, despite having similar plans, Woodhenge now appears to be rather different 
from the Sanctuary near Avebury, where timber posts were replaced on one or more 
occasions (Pitts 2001). There, the process of post replacement was suggested as being 
associated with rituals of renewal, remembrance, and commemoration, symbolised by the 
cycle of erecting, decaying, and replacing the posts. At Woodhenge, the timber rings 
appear to have been erected once only and to be solstitially aligned, suggesting a different 
function altogether. 

Woodhenge now appears to be a multi-phase monument with at least two main phases – 
an “astronomical” monument comprising concentric oval timber rings, later enclosed by a 
bank and ditch. The functioning astronomical monument (Cunnington 1929, 9, note) 
appeared to be of relatively short duration, and presumably was no longer used when the 
timber rings decayed and the bank and ditch was erected (the latter might have prevented 
solstitial viewing too). This fits with the pattern where around the middle of the third 
millennium cal BC, monuments with precise astronomical alignments were constructed in 
and around the Stonehenge WHS, and then this type of construction appears to have 
stopped (Chadburn 2010; Chadburn and Ruggles 2017; Ruggles and Chadburn 2024). 

The centuries around the middle of the third millennium cal BC represent the floruit of 
activity that produced the unique character of the Stonehenge and Avebury landscapes of 
the World Heritage Site (Lievers and Powell 2016). It was during these couple of hundred 
years that some of the greatest prehistoric monumental constructions in Europe took 
place—principally Avebury, Stonehenge, and Silbury Hill. The precise and detailed 
sequence for Woodhenge will, when woven with other site chronologies from across the 
World Heritage Sits, enable us to create a narrative rich in ‘connections, agency and plot’ 
(Whittle 2018, 13) to illuminate the remote past. 

 



 
Research Report Series 94/2024 

 
 

 
 
 
 
© Historic England   19 

References 
Aerts-Bijma, A. T., Paul, D., Dee, M. W., Palstra, S. W. L., and Meijer, H. A. J. 2021 'An 
independent assessment of uncertainty for radiocarbon analysis with the new generation 
high-yield accelerator mass spectrometers', Radiocarbon, 63(1), 1–22: 
https://doi.org/10.1017/RDC.2020.101 

Baillie, M. G. L. 1990 ‘Checking back on an assemblage of published radiocarbon dates’, 
Radiocarbon, 32, 361–6: https://doi.org/10.1017/S0033822200013011 

Barker, H., Burleigh, R. and Meeks, N. 1969a ‘New method for the combustion of samples 
for radiocarbon dating’, Nature, 221, 49–50: https://doi.org/10.1038/221049a0 

Barker, H., Burleigh, R., and Meeks, N. 1969b ‘British Museum radiocarbon 
measurements VI’, Radiocarbon, 11, 278−94: 
https://doi.org/10.1017/S0033822200011231 

Bayliss, A. and Marshall, P. 2022 Radiocarbon Dating and Chronological Modelling: 
Guidelines and Best Practice (Liverpool) 

Bayliss, A. 2023 ‘Radiocarbon dates funded by English Heritage between 2006 and 2010’, 
in Bayliss, A., Bronk Ramsey, C., Cook, G. T., Marshall, P., and van der Plicht, J. 
Radiocarbon Dates from samples funded by English Heritage between 2006 and 2010 
(Swindon) 

Brock, F., Higham, T., Ditchfield, P., and Bronk Ramsey, C. 2010 ‘Current pretreatment 
methods for AMS radiocarbon dating at the Oxford Radiocarbon Accelerator Unit (ORAU)’, 
Radiocarbon. 52, 103–12: https://doi.org/10.1017/S0033822200045069 

Bronk Ramsey, C. 2009 ‘Bayesian analysis of radiocarbon dates’, Radiocarbon, 51, 37–
60: https://doi.org/10.1017/S0033822200033865 

Bronk Ramsey, C., Higham, T. and Leach, P. 2004 ‘Towards high precision AMS: 
progress and limitations’, Radiocarbon, 46, 17–24: 
https://doi.org/10.1017/S0033822200039308 

Buck, C. E., Cavanagh, W. G. and Litton, C. D. 1996 Bayesian approach to interpreting 
archaeological data (Chichester) 

Burleigh, R., Longworth, I. and Wainwright, G. 1972 ‘Relative and absolute dating of four 
late Neolithic enclosures: An exercise in the interpretation of radiocarbon determinations’, 

https://doi.org/10.1017/RDC.2020.101
https://doi.org/10.1017/S0033822200013011
https://doi.org/10.1038/221049a0
https://doi.org/10.1017/S0033822200011231
https://doi.org/10.1017/S0033822200045069
https://doi.org/10.1017/S0033822200033865
https://doi.org/10.1017/S0033822200039308


 
Research Report Series 94/2024 

 
 

 
 
 
 
© Historic England   20 

Proceedings of the Prehistoric Society, 38, 389–407: 
https://doi:10.1017/S0079497X00012184 

Burleigh, R., Hewson, A. and Meeks, N. 1976 ‘British Museum natural radiocarbon 
measurements VIII’, Radiocarbon, 18, 16–42: https://doi:10.1017/S0033822200002344 

Chadburn, A. 2010 ‘Case study 2.1: Stonehenge World Heritage Site, United Kingdom’, in 
Ruggles, C. L. N. and Cotte, M. eds. Heritage Sites of Astronomy and Archaeoastronomy 
in the context of the UNESCO World Heritage Convention (Paris), 36–40. 

Chadburn, A. and. Ruggles C. L. N. 2017 ‘Stonehenge World Heritage Property, United 
Kingdom”. in Ruggles, C. L. N. ed, Heritage Sites of Astronomy and Archaeoastronomy in 
the context of the UNESCO World Heritage Convention (Bognor Regis and Paris), 41–62. 

Cook, G. T., Higham, T. F. G., Naysmith, P. Brock, F. Freeman, S. P. H. T. and Bayliss, A. 
2012 ‘Assessment of infinite-age bones from the Upper Thames Valley, UK, as 14C 
background standards’, Radiocarbon 54, 845–54: 
https://doi.org/10.2458/azu_js_rc.v.16161 

Cunnington, M. E. 1927 ‘Prehistoric timber circles’, Antiquity, 1(1), 92–5: 
https://doi.org/10.1017/S0003598X00000090 

Cunnington, M. E. 1929 Woodhenge (Devizes) 

Darvill, T., Marshall, P., Parker Pearson, M., and Wainwright, G. 2012 ‘Stonehenge 
remodelled’, Antiquity 86(334), 1021–40: https://doi.org/10.1017/S0003598X00048225 

Dee, M. and Bronk Ramsey, C. 2000 ‘Refinement of graphite target production at ORAU’, 
Nuclear Instruments and Methods in Physics Research B, 172, 449–53: 
https://doi.org/10.1016/S0168-583X(00)00337-2 

Dee, M. W., Palstra, S. W. L., Aerts-Bijma, A. T., Bleeker, M. O., de Bruijn, S., Ghebru, F., 
Jansen, H. G., Kuitems, M., Paul, D., Richie, R, R., Spriensma, J, J., Scifo, A., van 
Zonneveld, D., Verstappen-Dumoulin, B. M. A. A., Wietzes-Land, P. and Meijer, H. A. J. 
2020 ‘Radiocarbon dating at Groningen: new and updated chemical pretreatment 
procedures’, Radiocarbon 62, 63–74: https://doi.org/10.1017/RDC.2019.101 

Evans, J.G. and Wainwright, G.J. 1979. ‘The Woodhenge excavations’, in G. Wainwright, 
Mount Pleasant, Dorset: excavations 1970–1971. Report of the Research Committee of 
the Society of Antiquaries of London (London), 72–4. 

https://doi:10.1017/S0079497X00012184
https://doi:10.1017/S0033822200002344
https://doi.org/10.2458/azu_js_rc.v.16161
https://doi.org/10.1017/S0003598X00000090
https://doi.org/10.1017/S0003598X00048225
https://doi.org/10.1016/S0168-583X(00)00337-2
https://doi.org/10.1017/RDC.2019.101


 
Research Report Series 94/2024 

 
 

 
 
 
 
© Historic England   21 

Freeman, S. P. H. T., Cook, G. T., Dougans, A. B., Naysmith, P., Wilcken, K. M. and Xu, 
S. 2010. Improved SSAMS performance. Nuclear Instruments and Methods in Physics 
Research B, 268-7/8, 715–17: https://doi.org/10.1016/j.nimb.2009.10.012 

Gibson, A. 2005 Stonehenge and Timber Circles, 2nd edition (Stroud)  

Hajdas, I. 2008 ‘The radiocarbon dating method and its applications in Quaternary 
studies’, Eiszeitalter und Gengenwart: Quaternary Science Journal, 57, 2–24: 
https://doi.org/10.3285/eg.57.1-2.1 

Hajdas, I., Bonani, G., Furrer, H., Mader, A. and Schoch, W. 2007 ‘Radiocarbon 
chronology of the mammoth site at Niederweningen, Switzerland: results from dating 
bones, teeth, wood, and peat’, Quaternary International, 164–65, 98–105: 
https://doi.org/10.1016/j.quaint.2006.10.007 

Hajdas, I., Michczynski, A., Bonani, G., Wacker, L. and Furrer, H. 2009 ‘Dating bones near 
the limit of the radiocarbon dating method: study case mammoth from Niederweningen ZH, 
Switzerland’ Radiocarbon, 51, 675–80: https://doi.org/10.1017/S0033822200056010 

Hillam, J., Morgan, R. A. and Tyers, I. 1987. ‘Sapwood estimates and the dating of short 
ring sequences' in Ward R. G. W. ed, Applications of Tree-ring Studies: Current Research 
in Dendrochronology and Related Areas, British Archaeological Reports International 
Series 333, (Oxford), 165–85. 

Lanting, J.N., Aerts-Bijma, A.T. and van der Plicht, J. 2001 ‘Dating of cremated bones’, 
Radiocarbon, 43, 249–54: https://doi.org/10.1017/S0033822200038078 

Leivers, M., and Powell, A. B. 2016 A Research Framework for the Stonehenge, Avebury 
and Associated Sites World Heritage Site. Research Agenda and Strategy, Wessex 
Archaeology Monograph 39 (Salisbury) 

Longin, R. 1971 ‘New method of collagen extraction for radiocarbon dating’, Nature, 230, 
241–2: https://doi.org/10.1038/230241a0 

Marshall, P., Darvill, T., Parker Pearson, M. and Wainwright, G. 2012 ‘Stonehenge, 
Amesbury, Wiltshire – Chronological Modelling’, English Heritage Research Report Series 
1/2012: https://historicengland.org.uk/research/results/reports/1-2012 

Otlet, R. L., Walker, A. J., Hewson, A. D., and Burleigh, R., 1980 ‘14C interlaboratory 
comparison in the UK: experiment design, preparation, and preliminary results’, 
Radiocarbon, 22, 936–46: https://doi.org/10.1017/S0033822200010341 

https://doi.org/10.1016/j.nimb.2009.10.012
https://doi.org/10.3285/eg.57.1-2.1
https://doi.org/10.1016/j.quaint.2006.10.007
https://doi.org/10.1017/S0033822200056010
https://doi.org/10.1017/S0033822200038078
https://doi.org/10.1038/230241a0
https://historicengland.org.uk/research/results/reports/1-2012
https://doi.org/10.1017/S0033822200010341


 
Research Report Series 94/2024 

 
 

 
 
 
 
© Historic England   22 

Pearson M. P., and Ramilisonina. 1998 ‘Stonehenge for the ancestors: the stones pass on 
the message’, Antiquity, 72(276), 308–26: https://doi.org/10.1017/S0003598X00086592 

Parker Pearson, M., Pollard, J., Richards, C., Thomas, J., Tilley, C., Welham, K. and 
Albarella, U. 2006 ‘Materializing Stonehenge: the Stonehenge Riverside Project and new 
discoveries’, Journal of Material Culture, 11, 227–61: 
https://doi.org/10.1177/1359183506063024 

Parker Pearson, M., Pollard, J., Richards, C., Thomas, J., Tilley, C. and Welham, K. 2020 
Stonehenge for the Ancestors: Part 1: Landscape and Monuments (Leiden) 

Pitts, M. 2000 Hengeworld (London) 

Pitts, M. 2001 ‘Excavating the Sanctuary: new investigations on Overton Hill, Avebury’, 
Wiltshire Archaeological and Natural History Magazine, 94, 1–23. 

Pollard, J. 1995 ‘Inscribing space: formal deposition at the later Neolithic monument of 
Woodhenge, Wiltshire’, Proceedings of the Prehistoric Society, 61, 137–56: 
https://doi:10.1017/S0079497X00003066 

Pollard, J. and Robinson, D. 2007 ‘A return to Woodhenge: the results and implications of 
the 2006 excavation’, in, Larsson, M. and Parker Pearson, M. eds, From Stonehenge to 
the Baltic: Living with Cultural Diversity in the Third Millennium BC. British Archaeological 
Reports International Series, S1692 (Oxford), 159–68. 

Reimer, P. J., Austin, W. E. N., Bard, E., Bayliss, A., Blackwell, P., Bronk Ramsey, C., 
Butzin, M., Cheng, H., Edwards, R.L., Friedrich, M., Grootes, P.M., Guilderson, T. P., 
Hajdas, I., Heaton, T. J., Hogg, A.G., Hughen, K.A., Kromer, B., Manning, S. W., 
Muscheler, R., Palmer, J. G., Pearson, C., van der Plicht, J., Reimer, R.W., Richards, 
D.A., Scott, E. M., Southon, J.R., Turney, C. S. M., Wacker, L., Adolphi, F., Büntgen, U., 
Capano, M., Fahrni, S., Fogtmann-Schultz, A., Friedrich, R., Kudsk, S., Miyake, F., Olsen, 
J., Reinig, F., Sakamoto, M., Sookdeo, A. and Talamo, S. 2020 ‘The IntCal20 Northern 
Hemispheric radiocarbon calibration curve (0–55 kcal BP)’, Radiocarbon, 62, 725–57: 
https://doi.org/10.1017/RDC.2020.41 

Richards, C. 2013 Building the Great Stone Circles of the North (Oxford)  

Richards, J. 2007. Stonehenge: The story so far (London) 

Ruggles, C. and Chadburn, A. 2024 Stonehenge: Sighting the Sun (Liverpool) 

https://doi.org/10.1017/S0003598X00086592
https://doi.org/10.1177/1359183506063024
https://doi:10.1017/S0079497X00003066
https://doi.org/10.1017/RDC.2020.41


 
Research Report Series 94/2024 

 
 

 
 
 
 
© Historic England   23 

Salehpour, M., Håkansson, K., Possnert, G., Wacker, L. and Synal, H-A. 2016 
‘Performance report for the low energy compact accelerator mass spectrometer at 
Uppsala University’, Nuclear Instruments and Methods in Physics Research Section B: 
Beam Interactions with Materials and Atoms, 371, 360−4: 
https://doi.org/10.1016/j.nimb.2015.10.034 

Scott, E.M., Cook, G., Naysmith, P., Bryant, C., and O'Donnell, D. 2007 ‘A report on phase 
1 of the 5th International Radiocarbon Intercomparison (VIRI)’, Radiocarbon, 49(2), 409–6: 
https://doi.org/10.1017/S003382220004234X 

Scott, E. M., Cook, G. T., and Naysmith, P. 2010a ‘A report on phase 2 of the Fifth 
International Radiocarbon Intercomparison (VIRI)’, Radiocarbon, 52(3), 846–58: 
https://doi.org/10.1017/S0033822200045938 

Scott, E.M., Cook, G. T., and Naysmith, P. 2010b ‘The fifth international radiocarbon 
intercomparison (VIRI): An assessment of laboratory performance in stage 3’, 
Radiocarbon, 53(2-3), 859–65: https://doi.org/10.1017/S003382220004594X 

Scott, E.M., Naysmith P. and Cook G.T. 2017 ‘Should archaeologists care about 14C 
intercomparisons? Why? A summary report on SIRI’, Radiocarbon, 59, 1589–96: 
https://doi.org/10.1017/RDC.2017.12 

Slota, Jr, P.J., Jull, A.J.T., Linick, T.W. and Toolin, L.J. 1987 ‘Preparation of small samples 
for 14C accelerator targets by catalytic reduction of CO’, Radiocarbon, 29, 303–6: 
https://doi.org/10.1017/S0033822200056988 

Sookdeo, A., Kromer, B., Büntgen, U., Friedrich, M., Friedrich, R., Helle, G., Pauly, M., 
Nievergelt, D., Reinig, F., Treydte, K., Synal, H-A. and Wacker, L. 2020 ‘Quality dating: a 
well-defined protocol implemented at ETH for high-precision 14C-dates tested on late 
glacial wood’, Radiocarbon, 62, 891–9: https://doi.org/10.1017/RDC.2019.132 

Stuiver, M. and Polach, H.A. 1977 ‘Reporting of 14C data’, Radiocarbon, 19, 355–63: 
https://doi.org/10.1017/S0033822200003672 

Synal, H-A., Stocker, M. and Suter, M. 2007 ‘MICADAS: a new compact radiocarbon AMS 
system’, Nuclear Instruments and Methods in Physics Research Section B: Beam 
Interactions with Materials and Atoms, 259, 7–13: 
https://doi.org/10.1016/j.nimb.2007.01.138 

Vandeputte, K., Moens, L. and Dams, R. 1996 ‘Improved sealed-tube combustion of 
organic samples to CO2 for stable isotopic analysis, radiocarbon dating and percent 

https://doi.org/10.1016/j.nimb.2015.10.034
https://doi.org/10.1017/S003382220004234X
https://doi.org/10.1017/S0033822200045938
https://doi.org/10.1017/S003382220004594X
https://doi.org/10.1017/RDC.2017.12
https://doi.org/10.1017/S0033822200056988
https://doi.org/10.1017/RDC.2019.132
https://doi.org/10.1017/S0033822200003672
https://doi.org/10.1016/j.nimb.2007.01.138


 
Research Report Series 94/2024 

 
 

 
 
 
 
© Historic England   24 

carbon determinations’, Analytical Letters, 29, 2761–73: 
https://doi.org/10.1080/00032719608002279 

Wacker, L., Němec, M. and Bourquin, J. 2010a ‘A revolutionary graphitisation system: fully 
automated, compact and simple’, Nuclear Instruments and Methods in Physics Research 
Section B: Beam Interactions with Materials and Atoms, 268, 931–4: 
https://doi.org/10.1016/j.nimb.2009.10.067 

Wacker, L., Bonani, G., Friedrich, M., Hajdas, I., Kromer, B., Němec, M., Ruff, M., Suter, 
M., Synal, H-A. and Vockenhuber, C. 2010b ‘MICADAS: routine and high-precision 
radiocarbon dating’ Radiocarbon, 52, 252–62: 
https://doi.org/10.1017/s0033822200045288 

Wacker, L., Christl, M. and Synal, H-A. 2010c. Bats: A new tool for AMS data reduction. 
Nuclear Instruments and Methods in Physics Research Section B: Beam Interactions with 
Materials and Atoms 268, 976–9: https://doi.org/10.1016/j.nimb.2009.10.078 

Wainwright, G. J. 1989 The Henge Monuments. Ceremony and Society in Prehistoric 
Britain (London) 

Ward, G.K. and Wilson, S.R. 1978 ‘Procedures for comparing and combining radiocarbon 
age determinations: a critique’, Archaeometry, 20, 19–31: https://doi.org/10.1111/j.1475-
4754.1978.tb00208.x 

Whittle, A. 2018 The Times of Their Lives: Hunting History in the Archaeology of Neolithic 
Europe (Oxford) 

 
 

https://doi.org/10.1080/00032719608002279
https://doi.org/10.1016/j.nimb.2009.10.067
https://doi.org/10.1017/s0033822200045288
https://doi.org/10.1016/j.nimb.2009.10.078
https://doi.org/10.1111/j.1475-4754.1978.tb00208.x
https://doi.org/10.1111/j.1475-4754.1978.tb00208.x


 
 
 

ISSN 2398-3841 (Print)  
ISSN 2059-4453 (Online) 
© Historic England 

 

 
 
 

Historic England’s Research Reports 
 
 

 

We are the public body that helps people care for, enjoy and celebrate England’s historic 
environment. 

We carry out and fund applied research to support the protection and management of the 
historic environment. Our research programme is wide-ranging and both national and local 
in scope, with projects that highlight new discoveries and provide greater understanding, 
appreciation and enjoyment of our historic places.  

More information on our research strategy and agenda is available at 
HistoricEngland.org.uk/research/agenda. 

The Research Report Series replaces the former Centre for Archaeology Reports Series, 
the Archaeological Investigation Report Series, the Architectural Investigation Report 
Series, and the Research Department Report Series. 

All reports are available at HistoricEngland.org.uk/research/results/reports. There are over 
7,000 reports going back over 50 years. You can find out more about the scope of the 
Series here: HistoricEngland.org.uk/research/results/about-the-research-reports-database. 

Keep in touch with our research through our digital magazine Historic England Research 

HistoricEngland.org.uk/whats-new/research. 

https://historicengland.org.uk/research/agenda/
https://historicengland.org.uk/research/results/reports/
https://historicengland.org.uk/research/results/about-the-research-reports-database/
https://historicengland.org.uk/whats-new/research/


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.5

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /sRGB

  /DoThumbnails true

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo false

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 100

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 1.30

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 10

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 10

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 1.30

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 1.30

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 10

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 10

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 300

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 300

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects true

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ENU <>

  >>

  /DisplayDocTitle true

  /FullScreenMode false

  /Magnification /FitPage

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /ConvertToRGB

      /DestinationProfileName (Adobe RGB \(1998\))

      /DestinationProfileSelector /UseName

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks true

      /IncludeHyperlinks true

      /IncludeInteractive true

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PageMarksFile /RomanDefault

      /PreserveEditing false

      /UntaggedCMYKHandling /UseDocumentProfile

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

  /PageLayout /SinglePage

>> setdistillerparams

<<

  /HWResolution [300 300]

  /PageSize [612.000 792.000]

>> setpagedevice



