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Abstract

This analysis considers cues for axial alignment, and proposes a unified basis for interpretation amongst major 
groups of monument of Neolithic to earlier Bronze Age date from the British Isles:

chambered tombs, timber longhouses, augmented long barrows, cursus monuments, stone rows, stone circles, 
standing stones, henges, pit alignments, rock art sites, linear round barrow cemeteries, and a suggested class of 
hypermonuments.

Additional area-studies are presented for:  

Stenness (Orkney), Sligo (Ireland), Stanton Drew megalithic complex (Somerset, SW’n England), Wye-Usk area 
(W’n England, E’n Wales), and Brittany.

Evidence for solar symbolism is discussed for the period in question, and existence of a widespread and active 
agrarian-solar cult is proposed.

Climatic deterioration over the Atlantic margins and its pressure on the agrarian economy is suggested as the 
cause for widespread proliferation and elaboration of strongly axial sites with potential solar links, such as stone 
rows, as also seen for certain solar-related motifs of rock-art.

The seasonal-solar model proposed here for axial alignment recognises the prime importance of the sun amongst 
agrarian communities, and introduces the idea that the axis of a monument was primarily set to intersect, and 
interact with, those specific sectors of the passing solar transit deemed to have particular economic or funerary 
significance, with optimisation of contact evident.  

Two main groups of axis are identified: the broadly W’n, typically with funerary associations, and the broadly S’n, 
suggested here to be more closely identified with economic concerns.

This new model brings the monumental axis into a dynamic and repetitive physical relationship with the solar 
transit, allowing ready opportunity for on-going expression of those social, economic, and funerary rituals 
annually crucial for agrarian communities.

Linkage of funerary monuments into existing monumental axes is considered to have acted to unite ancestors into 
rituals promoting economic well being of the community, and consequently certain sites contain integrated W’ly 
and S’ly axes.

This change of emphasis marks a contrast with those interpretations that are restricted to more static, intermittent 
axial coincidence with risings and settings occurring at the horizon, although additional use of these liminal 
events could certainly supplement the model presented here.

Problems encountered in accounting for the type of equinoctial alignment prevalent amongst chambered tombs 
is explained by operation of compromise between competing factors, including constraints necessarily imposed 
by timing of the seasonal work-cycle.
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Section 01:

Introduction

01a Preliminary notes for readers:

text

References in the text to other parts of the text are given as the relevant heading in the Table of Contents, and 
from there reference can be made to the actual page:

    example:   see Table of Contents: 02a/3b 
               = symmetry within an axis   ..corresponding page number given;

Tables: where these are very long and detailed they have been placed completely on digital media, with a reference 
and an outline of contents remaining within the text; certain other tables retained within the text have also been 
placed on disc as a copy more accessible for further use. 

figures and photographs

All figures and photographs are on digital media:  

e-FIGURES all maps, satellite imagery, diagrams, and graphs speciallyprepared for this volume are in separate  
folders, labelled for each of the major topics, with captions for each figure given inthe list of 
figures at the end of the text for each section;

photographs most are included in a separate folder, similarly divided by topic, and provided with captions.

Introduction



iv



v

01b Table of contents

Some titles, as they appear in the text, have been abbreviated for easier inclusion in this TABLE;
References in the text to other particular sections of the text are made via the TABLE OF CONTENTS 
below, and from here to the relevant page number listed; 
conventions for the reference are as follows:
 example: 02c/4ai
 explanation: 02  cues for alignment main section
 c  astronomical issues sub-sections
 4  constellations 
 a  Orion group
 i  brightness
                                             
main  
sections              page

Abstract ��������������������������������������������������������������������������������������������������������������i

Section 01: Introduction ��������������������������������������������������������������������������������� iii
01a Preliminary notes for readers: �������������������������������������������������������������������������������������� iii
01b Table of contents ������������������������������������������������������������������������������������������������������������� v
01c Preface ���������������������������������������������������������������������������������������������������������������������������xix
01d  Guide for use of digital images (e-Figures) ��������������������������������������������������������������xxvi
01e National distributions of sites that appear in the analysis ��������������������������������������xxix
01f Glossary of terms used in the analysis �����������������������������������������������������������������������xxxi
01g Introduction ��������������������������������������������������������������������������������������������������������������xxxii

Cues and targets for alignment
Section 02: Cues for axial alignment ���������������������������������������������������������������� 1

Section 02a: The axis of monuments ������������������������������������������������������������������������������������� 1
1 Definition and analysis of data .......................................................................................................................1

a Adequacy of published sources ..................................................................................................................1
b Precision and accuracy of data ..................................................................................................................4
c Use of context-free data sets ......................................................................................................................4

2 Discussion of the axis .......................................................................................................................................5
a Definition of axis ..........................................................................................................................................5
b Symmetry within an axis ............................................................................................................................5
c Abstract notions of direction .....................................................................................................................6
d Alignment behaviour between regions and over time ..........................................................................7
e Intervals between determination of orientation at a monument and its fuller construction ........7
f The status of the axis ...................................................................................................................................7
g Types of axis .................................................................................................................................................7

i Scope of intended axial usage: transient or continuing ....................................................................7
ii Degree of active involvement of the axis in ritual at the site ..........................................................8
iii Range of physical relevance .................................................................................................................8

h Directed ritual: transmission and reception ...........................................................................................9



vi

Section 02b: possible targets for alignment ����������������������������������������������������������������������� 11
1 Potential targets for orientation of monuments .......................................................................................11
2 Problems of interpretation ...........................................................................................................................11
3 Types of target ................................................................................................................................................12

a Random alignment ....................................................................................................................................12
b Topographical conformity .......................................................................................................................12
c Imitative alignment ...................................................................................................................................13
d Reference to celestial cues; skyscapes ....................................................................................................13
e Use of other monuments as targets ........................................................................................................14
f Axial compromise: a case from the Cotswold-Severn group of long barrows ..................................14
g Axial combination ......................................................................................................................................15
h Alternatives for targeting the solar transit ...........................................................................................16

4 The influence of climatic factors on orientation ......................................................................................16
5 Use of celestial targets ...................................................................................................................................17

a The type of astronomical object involved ..............................................................................................17
b Use of universal or site-specific targets .................................................................................................17
c The elevation of the astronomical object, or event, used to determine orientation ......................18
d The complexity of the astronomical target ...........................................................................................18
e Reference to the solar cycle, and use of limiting positions .................................................................18
f The transit of the sun .................................................................................................................................19
g Solar shadow-casting ................................................................................................................................19
h Reference to the lunar cycle ....................................................................................................................20
i Use of stellar and planetary cycles ..........................................................................................................20

6 Other considerations .....................................................................................................................................20
a Properties of data from observation of a moving solar target ...........................................................20
b Orientations beyond the solar and lunar range ....................................................................................20

7 Latitude-dependent factors affecting alignment of monuments ...........................................................21
a Properties of the solar cycle .....................................................................................................................21
b Local onset of the seasons ........................................................................................................................21

8 The seasonal-solar model of alignment for long barrows: a simplified example ................................22
a The model ....................................................................................................................................................22
b Test areas .....................................................................................................................................................22
c Discussion ....................................................................................................................................................24
d Conclusions .................................................................................................................................................24

9 Divisions of the year .......................................................................................................................................26
a The Celtic agrarian calendar ....................................................................................................................27
b The megalithic calendar ...........................................................................................................................31
c Stellar motion and the agricultural calendar: Classical sources ........................................................32

Section 02c: astronomical issues ����������������������������������������������������������������������������������������� 37
1 Methods ...........................................................................................................................................................37

a Calculation of astronomically significant positions within the solar and lunar cycles at defined 
latitudes: rising, setting, and transit ..........................................................................................................37
b Solar events.................................................................................................................................................38
c Lunar events ...............................................................................................................................................40
d Problems with over-specific use of astronomical data ........................................................................40
e Adjustment of solar and lunar risings and settings for topography at the local horizon ..............41

2 The solar transit: properties .........................................................................................................................41
a Basic physical properties of the solar transit ........................................................................................41



vii

b Definitions ...................................................................................................................................................41
i Limiting positions of the transit on the horizon ...............................................................................41
ii Zonation of the transit and changes in its properties with latitude.............................................42

c Solstices and equinoxes: the effects of latitude and longitude on azimuth and timing .................43
d Tracking the solar transit .........................................................................................................................43
e Axial intersection of the solar transit: transit-frequency ...................................................................43
f Dwell-time of the sun in a particular direction: seasonal variation ...................................................44
g Use of near-setting or -rising positions of the sun as cues for alignment: implications for the 
seasonal-solar model of alignment behaviour .........................................................................................44
h Alignments: banding for analysis of regional distributions ...............................................................46
i Visualising the solar transit at winter minimum (e-FIGS AS-04b and c) ...........................................47

3 The lunar transit: properties ........................................................................................................................48
a Basic properties of the lunar transit .......................................................................................................48
b Complexity of the lunar transit ...............................................................................................................49
c Combination of lunar and solar cycles ...................................................................................................50
d S’n moon-skim: the minimal lunar transit between major S’n standstills .......................................50

4 Constellations..................................................................................................................................................51
a The Orion group .........................................................................................................................................52

i Brightness ................................................................................................................................................52
ii Directions of rising and setting...........................................................................................................53
iii Patterns of rising and setting during the year ................................................................................54
iv Changes in the daily timing, and visibility of rising, and settings over millennia ....................55

b Consideration of other stars as potential targets for alignment of monuments ............................55
c Stars: changing visibility in the night sky: specific examples ............................................................56

5 Planets ..............................................................................................................................................................59
6 e-FIGURES: combined listings and supporting information ...................................................................59

Groups of monuments in the analysis

Section 03: Axial alignment amongst particular groups of monument ������� 65

Section 03a: Analysis of the orientation of long barrows, and other chambered tombs 
from the European Neolithic ����������������������������������������������������������������������������������������������� 65

1 Introduction ....................................................................................................................................................66
a The monuments and their orientation ..................................................................................................66
b Aspects of orientation for assessment ...................................................................................................67

2 Proposal of some general model for orientation.......................................................................................68
3 The need for comparative studies ...............................................................................................................68
4 Evolution of alignment-practice ..................................................................................................................69
5 Existing interpretation of orientation amongst chambered tombs .......................................................69
6 The nature of the axis at long barrows .......................................................................................................72
7 The timing of its construction ......................................................................................................................72
8 Types of axial structure .................................................................................................................................73
9 Persistence of the axis ...................................................................................................................................75
10 Complications in measurement of axes ....................................................................................................76

a Symmetrical sites .......................................................................................................................................76
b Asymmetric sites........................................................................................................................................76
c Composite monuments .............................................................................................................................78

11 Directionality at long barrows ...................................................................................................................79
a Structural trends ........................................................................................................................................79



viii

b Facing versus pointing ..............................................................................................................................79
c Alignment of human remains ..................................................................................................................80

12 Analysis of alignment amongst groups of long barrows ........................................................................81
a Results of the analysis ...............................................................................................................................82

13 Factors determining axial alignment amongst these funerary monuments ......................................84
a The seasonal-solar model .........................................................................................................................84
b Grouping of sites ........................................................................................................................................85
c Factors interacting to determine the axis of a long barrow ...............................................................86

14 Anomalous orientation of passage tombs in Ireland ..............................................................................87
15 The Orion group of constellations: possible relevance of risings and settings to funerary ritual ..91
16 Determination of environmental factors important in seasonally-dependent models for 
monumental construction: application to long barrows ............................................................................92

a Onset of the seasons ..................................................................................................................................92
b The seasonal labour cycle .........................................................................................................................93
c The basic cycle ............................................................................................................................................93
d The ergonomics of monumental construction .....................................................................................94
e Timing of construction projects ..............................................................................................................94
f Interpretation of barrow alignment in terms of seasonal activity .....................................................95
g Comparison of barrow alignment over the range of latitudes ...........................................................96

17 Orientation of longhouses...........................................................................................................................96
a Relationship with long barrows...............................................................................................................96

18 Cues for alignment .......................................................................................................................................98
19 Climatic cues .................................................................................................................................................98

a Neolithic longhouses .................................................................................................................................98
b Other long- and round-houses ................................................................................................................99
c Comparison of orientation between Neolithic barrows and longhouses .........................................99
d Anthropological parallels .......................................................................................................................100

20 Directed illumination of interior structures at chambered tombs ....................................................100
a Introduction ..............................................................................................................................................100
b The case against directed illumination ................................................................................................101
c General conclusions .................................................................................................................................104
d Properties of candidate monuments ....................................................................................................105
e Alternative interpretations ....................................................................................................................106

i Deposition and display ........................................................................................................................106
ii Knowth site 1: alternative uses of light ...........................................................................................107

f Supplementary information on sites: directed illumination ............................................................109
21 Study area: long barrows in the N’n Cotswolds .....................................................................................118

a The general area and its long barrows .................................................................................................118
b Siting of barrows ......................................................................................................................................119
c Analysis of orientation ............................................................................................................................119
d The detailed study area: N’n Cotswolds ...............................................................................................119

22 Long barrows: interaction between axis and topography: comparative analysis of long barrows in 
the Cotswolds, mid-Wye valley, and on the Lincolnshire Wolds..............................................................125

a The study areas.........................................................................................................................................126
b Conclusions ...............................................................................................................................................129

23 Differences in mean axial alignment between samples of long barrows from the Cotswolds and 
Lincolnshire Wolds: relevance for the seasonal-solar model of barrow construction .........................130
24 The Dorstone Hill complex; Herefs ..........................................................................................................132
25 More detailed analysis of orientation within regional groups of funerary monument .................137

a Case study 1: long barrows in S’n England ...........................................................................................137



ix

b Case study 2: barrow groups from Scotland ........................................................................................138
c General discussion ...................................................................................................................................139
d Regional variation and latitude-dependant effects ...........................................................................139

26 e-FIGURES: combined listings and supporting information ...............................................................140
27 Appendix: sites producing data used in the analysis ............................................................................145

Section 03b: The orientation of augmented long barrows in Britain ������������������������������ 147
1 Introduction ..................................................................................................................................................147

a Problems in use of the term ‘bank barrow’ ..........................................................................................148
b Further definition of length and shape amongst long barrows .......................................................149
c Redefinition of this group of long barrow-like monuments .............................................................150

2 Analysis of orientation amongst augmented barrow monuments ......................................................152
3 Supplementary information: details of sites ...........................................................................................153

a Composite barrows ..................................................................................................................................153
b Linked sites ...............................................................................................................................................158
c Unitary sites ..............................................................................................................................................159

4 e-FIGURES: combined listings and supporting information .................................................................163

Section 03c: Analysis of the orientation of cursus monuments in Britain ���������������������� 165
1 Cursus monuments and their orientation ................................................................................................166
2 General introduction ...................................................................................................................................166

a Definition...................................................................................................................................................166
b Properties ..................................................................................................................................................166
c Context .......................................................................................................................................................166
d Location .....................................................................................................................................................166
e Distribution ...............................................................................................................................................166
f Function .....................................................................................................................................................166

3 Illustrated examples .....................................................................................................................................166
4 The scope of this analysis, and inherent problems .................................................................................167
5 Analysis of orientation at cursus sites ......................................................................................................168

a Methods .....................................................................................................................................................168
b Results........................................................................................................................................................168
c Alignments and the solar transit ...........................................................................................................168

6 Structural differentiation between directions in the axis of cursus monuments .............................169
7 Aspects of distribution and associations of cursus sites ........................................................................170
8 Case studies: spatial analysis of surrounding monuments and their possible relationship with axial 
alignment of the cursus ..................................................................................................................................171

a The Dorset Cursus ....................................................................................................................................171
b The Rudston cursus complex .................................................................................................................171
c The Fladbury group of smaller cursoid enclosures ............................................................................171

9 Existing astronomical interpretation: one example ...............................................................................171
10 The relationship between alignment of cursus sites and solstitial axes ...........................................173

a General conclusions .................................................................................................................................176
11 Association between barrows and cursus monuments ........................................................................177
12 Evidence for differentiation between the ends of cursus monuments .............................................177
13 Case studies .................................................................................................................................................180

a Dorchester on Thames; Oxon .................................................................................................................180
b The Dorset Cursus; Dorset ......................................................................................................................181
c Drayton; Oxon ...........................................................................................................................................188
d Fornham All Saints; Suffolk ....................................................................................................................189
e Rudston complex; Humberside ..............................................................................................................190



x

f Scorton; North Yorks................................................................................................................................194
g Stonehenge Greater Cursus ....................................................................................................................195
h Stonehenge Lesser Cursus ......................................................................................................................196

14 Appendix: listing of known and probable cursus monuments included in the analysis ................197
15 e-FIGURES: combined listings and supporting information ...............................................................197

Section 03d: Orientation of prehistoric stone rows in Britain and Ireland ��������������������� 199
1 The distribution of stone rows in Britain and Ireland ............................................................................199

a General form, development, and date ..................................................................................................199
b Distribution ...............................................................................................................................................200
c Matching distributions of rows and barrows against topography, and other environmental factors ...200

2 The function of stone rows .........................................................................................................................201
3 A preview of problems: Down Tor stone row; Dartmoor .......................................................................202

a Supplementary information ..................................................................................................................202
4 The orientation of stone rows ....................................................................................................................203

a Interpretation of stone rows by Burl (1993) ........................................................................................203
b Analysis of alignment amongst stone rows by Ruggles (1999) .........................................................204

5 Alignment of short stone rows in Scotland and Ireland: re-analysis by the author [AJM] of data 
presented by Ruggles (1999) ..........................................................................................................................205

a Ireland ........................................................................................................................................................205
b Scotland .....................................................................................................................................................206

6 Interpretation of alignment: a recent example .......................................................................................206
7 Orientation of rows on Dartmoor ..............................................................................................................206

a Summary ...................................................................................................................................................207
8 Study area: stone rows on Dartmoor .........................................................................................................207

a Distribution of stone rows across the landscape ................................................................................207
b Location of rows on slopes .....................................................................................................................209
c Distribution of rows by altitude .............................................................................................................209
d Association of rows with other monuments .......................................................................................210
e Cues for alignment: some existing views .............................................................................................210
f Orientation of rows ..................................................................................................................................211
g Structural augmentation at stone row sites ........................................................................................211
h Supplementary information: groups of rows on Dartmoor ..............................................................213

9 Case study: multiple rows in N’n Scotland ...............................................................................................228
a General properties of these multiple stone rows ................................................................................229
b Parallels beyond the region....................................................................................................................230
c Existing astronomical interpretation ...................................................................................................230
d Analysis of alignment at these sites .....................................................................................................230
e Proposed function of these multiple stone rows ................................................................................231
f Supplementary information: further details of multiple stone rows in Scotland .........................231

10 Beaghmore; Tyrone; Ulster .......................................................................................................................239
a Structures ..................................................................................................................................................239
b Existing astronomical interpretation ...................................................................................................240
c Alignment at the site ...............................................................................................................................240

11 Minilithic stone rows: the hidden sample ..............................................................................................241
12 A basic monumental format: ‘axis-with-terminals’ ..............................................................................249
13 Karahunj: a row-complex on the Armenian plateau ............................................................................250
14 e-FIGURES: combined listings and supporting information ...............................................................254



xi

Section 03e: Structural orientation amongst stone circles in Britain ����������������������������� 257
1 Orientation of structural elements at stone circles ................................................................................257

a General introduction ...............................................................................................................................257
b Basic properties of stone circles ............................................................................................................257
c Issues of alignment ..................................................................................................................................258

2 Orientable structures at stone circles .......................................................................................................259
3 The topographical setting of circles ..........................................................................................................260
4 The stones in the circle itself ......................................................................................................................262
5 Structures external to the circle ................................................................................................................263
6 The complex of associated monuments....................................................................................................263
7 Recumbent and axial stone circles ............................................................................................................263

a Interpretation of alignment ...................................................................................................................264
b Re-interpretation in terms of alignment on the solar transit ..........................................................265

8 Circles with an outlying stone pillar to the SW .......................................................................................267
9 Supplementary information on individual sites .....................................................................................269

a Callanish; Lewis; Outer Hebrides ...........................................................................................................269
b Cerrig Duon; Brecknockshire, Wales .....................................................................................................273
c Long Meg and Her Daughters; Cumbria ...............................................................................................274
d Rothiemay recumbent stone circle; Banffshire ..................................................................................275
e Sunhoney recumbent stone circle; Aberdeen .....................................................................................275

10 Stone circles: orientable structures .........................................................................................................276
11 e-FIGURES: combined listings and supporting information ...............................................................276

Section 03f: The orientation of henges and related monuments in Britain �������������������� 277
1 Introduction ..................................................................................................................................................278

a General properties ...................................................................................................................................278
b Function ....................................................................................................................................................278
c Grouping ....................................................................................................................................................278

2 Case Study: large henge enclosures ...........................................................................................................279
a Large mounds of round barrow type associated with these henges ...............................................280
b Alignment at large henge enclosures (LHEs) ......................................................................................280
c Alignment of henges and large barrows ..............................................................................................281

i Avebury; Wiltshire................................................................................................................................281
ii Marden; (English Heritage: Hatfield earthworks); Wiltshire .......................................................288
iii Durrington Walls ................................................................................................................................289
iv Mount Pleasant; Dorset .....................................................................................................................289
v Atypical sites ........................................................................................................................................291
vi Duggleby Howe ...................................................................................................................................291

3 Case study: linear groups of henges ..........................................................................................................292
a Introduction ..............................................................................................................................................292
b Details of individual sites........................................................................................................................292

i Priddy; Somerset; .................................................................................................................................292
ii Thornborough; North Yorkshire ......................................................................................................293
iii Knowlton; Dorset ...............................................................................................................................294

4 Dispersed linear groups of henges .............................................................................................................296
a Case study: hengiform monuments in the Milfield basin .................................................................296

i Introduction ..........................................................................................................................................296
ii Henges and the avenue ......................................................................................................................297



xii

iii The settlement pattern in the study area ......................................................................................298
iv Rock art ................................................................................................................................................298
v Key sites in the area: further details ................................................................................................298

b Case study: hengiform monuments in the Swale-Ure valley ............................................................301
i Introduction ..........................................................................................................................................301
ii Interpretation of axial data ...............................................................................................................303
iii Key sites in the area: further details ...............................................................................................304

5 Study area: Salisbury Plain..........................................................................................................................305
6 Further details of individual sites ..............................................................................................................307

a Durrington Walls; Wiltshire ...................................................................................................................307
b Woodhenge; Wiltshire .............................................................................................................................309
c Coneybury; Wiltshire ...............................................................................................................................309
d Amesbury 50; Wiltshire...........................................................................................................................309
e Amesbury 9; Wiltshire .............................................................................................................................310
f Stonehenge; Wiltshire..............................................................................................................................310

7 General interpretations of the Stonehenge area .....................................................................................323
a The local monument complex ...............................................................................................................323
b The approach to Stonehenge .................................................................................................................323
c The site itself .............................................................................................................................................323
d Alignments at the site .............................................................................................................................324
e Stonehenge: SW’n cemeteries; general area ........................................................................................328
f Palisade trench just to the N of Stonehenge ........................................................................................331

8 Analysis of orientation for the entire sample of henges ........................................................................331
a Introduction ..............................................................................................................................................331
b Analysis .....................................................................................................................................................332

9 Comments on groups of henges and specific sites ..................................................................................333
a Linear groups of henges ..........................................................................................................................333
b Large henge enclosures ..........................................................................................................................334
c Possible sub-groups .................................................................................................................................336

10 Clarity of views from the interior of henges ..........................................................................................337
11 Outer perimeters of henges: the shaft-ring at Durrington Walls .......................................................338

a Summary [analysis and conclusions by AJM: from data in Gaffney et al. 2020] ............................338
b Durrington Walls henge ..........................................................................................................................338
c Structural analysis of the shaft-ring .....................................................................................................338
d Current astro-archaeological ‘analysis’ ................................................................................................341
e A different interpretation .......................................................................................................................343
f Shafts: ritual, functional, or both ...........................................................................................................345
g Parallels .....................................................................................................................................................345

12 e-FIGURES: combined listings and supporting information ...............................................................345

Section 03g: Prehistoric rock-art in Britain: orientation of motifs within panels ��������� 348
1 Introduction ..................................................................................................................................................348
2 Distribution of rock-art in Britain and Ireland ........................................................................................349
3 Regional groups and local clusters ............................................................................................................349
4 Associations of cup marks ...........................................................................................................................350
5 Relationship between distributions of rock-art and regional groups of barrows ..............................351

a Location of motifs at individual monuments ......................................................................................352
6 Distribution of rock-art with respect to environmental factors (e-FIGS ND-01a and 01d) ..............353
7 Motifs at rock-art sites: analysis of orientation ......................................................................................354

a Rock-art sites: topographical aspect of panels ....................................................................................354
b Rock-art sites: orientation of motifs .....................................................................................................355



xiii

c Conclusions and interpretation .............................................................................................................358
8 General conclusions .....................................................................................................................................358
9 Study area: the Cheviot group ....................................................................................................................358
10 Study area: the Galloway group ...............................................................................................................360
11 Study area: the Tayside group ..................................................................................................................360
12 Study area: the Argyll group .....................................................................................................................362
13 Supplementary information: rock-art on barrows ...............................................................................363
14 Supplementary information: rock-art on standing stones ..................................................................367
15 Supplementary information: rock-art on stone circles and associated cairns .................................375
16 Supplementary information: selected rock-art sites in Scotland and N’n England ........................379
17 e-FIGURES: combined listings and supporting information ...............................................................381

Section 03h: Linear round barrow cemeteries in S’n Britain: trends in orientation ������ 382
1 Introduction ..................................................................................................................................................383

a Round barrows: types of linearity .........................................................................................................383
b Cues for linearity .....................................................................................................................................383
c Long and round barrows: axes in common ..........................................................................................384
d Analysis of linearity .................................................................................................................................384
e Linear placements of round barrows: status as composite monuments.........................................385
f Ranking linearity ......................................................................................................................................385
g The final form of a linear barrow cemetery: general properties .....................................................386
h Models of growth at linear cemeteries ................................................................................................387
i Group assessment of axes: the data .......................................................................................................387

2 Study areas: ...................................................................................................................................................389
a General content ........................................................................................................................................389
b Data on monuments ................................................................................................................................389
c Linearity in the study areas: general conclusions ..............................................................................390
d Summary of nucleation and linearity of barrow cemeteries ............................................................391
e Study area: detail: Upper Thames valley ..............................................................................................393
f Study area: detail: Avebury .....................................................................................................................400
g Study area: detail: Salisbury Plain .........................................................................................................402
h The area around Stonehenge .................................................................................................................425

i The general pattern of barrows around Stonehenge .....................................................................426
ii Alternative suggestions: a more cellular pattern ..........................................................................428

i Study area: detail: Dorset Cursus ............................................................................................................429
j Supplementary data: Dorset Cursus area: .............................................................................................430
k Study area: detail: Mendip ......................................................................................................................437
l Study area: detail: South Downs .............................................................................................................440

3 Topics..............................................................................................................................................................442
a The dynamics of linear growth at round barrow cemeteries ...........................................................442
b Linearity as an expression of social status...........................................................................................444
c Sub-unit structure within LBCs .............................................................................................................445
d Closely linear cemeteries as composite monuments .........................................................................445
e Significance of directions within the axis ............................................................................................446
f Larger round barrows ..............................................................................................................................447
g Location of round barrow cemeteries on, and around the axes of linear monuments ................449

4 e-FIGURES: combined listings and supporting information .................................................................452

Section 03i: Orientation of pit alignments in Britain ������������������������������������������������������� 454
1 Introduction ..................................................................................................................................................454
2 Distribution ...................................................................................................................................................454



xiv

3 Supplementary information: pit alignments of Neolithic to earlier Bronze Age date......................456
4 e-FIGURES: combined listings and supporting information .................................................................458

Section 03j: Hyper-monuments ����������������������������������������������������������������������������������������� 459
1 Introduction ..................................................................................................................................................459
2 Conclusions ....................................................................................................................................................460
3 The barrow complex along the South Dorset ridge: status as a possible hyper-monument ...........460
4 e-FIGURES: combined listings and supporting information .................................................................461

Section 03k: Standing stones and menhirs: monuments providing a vertical axis �������� 462
1 Introduction ..................................................................................................................................................462
2 Definition of the terms relating to monoliths .........................................................................................462
3 Date and function .........................................................................................................................................463
4 Occurrence of monoliths within monuments, and as single structures .............................................464
5 Menhirs in Brittany ......................................................................................................................................465
6 Patterns of settlement and activity ...........................................................................................................465
7 Menhirs and agrarian symbolism ..............................................................................................................466
8 Menhirs and repetitive structuring ...........................................................................................................470
9 Menhirs in Brittany: ethnographic parallels: relevant insight .............................................................470
10 e-FIGURES: combined listings and supporting information ...............................................................471

Section 03l: Cemeteries of the middle Iron Age in E’n Yorkshire: graves, inhumations, 
and squared barrows: integrated analysis of their alignment ����������������������������������������� 473

1 The problem ..................................................................................................................................................473
2 Summary ........................................................................................................................................................473
3 Introduction ..................................................................................................................................................474
4 Overview ........................................................................................................................................................475
5 Iron age cemeteries of ‘Arras type’ ............................................................................................................475

a General form and content ......................................................................................................................475
b Layout of cemeteries ...............................................................................................................................475
c Inhumations ..............................................................................................................................................475
d Orientation ................................................................................................................................................475
e Grave-goods ..............................................................................................................................................476
f Chariot burials ...........................................................................................................................................476

6 Cemeteries included in this analysis .........................................................................................................476
a Criteria for selection of data used in the analysis ..............................................................................476

7 Case study: Rudston area: the squared barrow cemeteries ...................................................................478
a General .......................................................................................................................................................478
b Orientation ................................................................................................................................................478

8 Squared barrow cemeteries: structured growth .....................................................................................483
9 Squared barrow cemeteries: existence of functionally different areas ...............................................483
10 ‘Standard’ burial-practice: the majority of cases ..................................................................................484
11 ‘Warrior’-burials: a numerically minor but conspicuous complement, and culturally significant ..484
12 Inhumation burial during the Iron Age in S’n Britain: comparative data .........................................486
13 Chariot-cart burials in Britain ..................................................................................................................487

a Reasons for inclusion...............................................................................................................................487
b Introduction..............................................................................................................................................487
c General types ............................................................................................................................................488
d Relative size of their barrows ................................................................................................................488
e Dimensions of the vehicle .......................................................................................................................488
f Orientation of the vehicle .......................................................................................................................488



xv

14 Chariot burials in central-NW’n France ..................................................................................................489
15 Alignment: general discussion .................................................................................................................490

a General considerations ...........................................................................................................................491
16 e-FIGURES: combined listings and supporting information ...............................................................494
17 Appendices: filed separately in folder APPENDICES_filed ...................................................................496

Section 03m: Monuments formed by radiating concentric rings of posts or pits����������� 497
1 The more common and well-established group: .....................................................................................497
2 A poorly known, provisional grouping, currently entirely residual: ...................................................498
3 e-FIGURES: combined listings and supporting information .................................................................500

Studies in specific areas

Section 04: Detailed studies: selected areas ������������������������������������������������� 503

1 The range of more detailed studies ...........................................................................................................503

Section 04a: Study area: the Stenness isthmus ����������������������������������������������������������������� 505
1 Reasons for inclusion ...................................................................................................................................505
2 Topography ...................................................................................................................................................505
3 Sites .................................................................................................................................................................505
4 Conclusions ....................................................................................................................................................506
5 Supplementary information on individual sites .....................................................................................507
6 e-FIGURES: combined listings and supporting information .................................................................509

Section 04b: Study area: the Sligo area ����������������������������������������������������������������������������� 510
1 The Sligo peninsula and its hinterland .....................................................................................................510
2 Reasons for inclusion ...................................................................................................................................510
3 The Sligo area: a more detailed examination of linked pairs of passage tombs .................................512
4 Supplementary information on individual sites .....................................................................................514
5 e-FIGURES: combined listings and supporting information .................................................................517

Section 04c: Study area: long barrows in the mid Wye-Usk valleys ��������������������������������� 518
1 Reasons for inclusion ...................................................................................................................................518
2 Distribution of long barrows in the study area .......................................................................................518
3 Axial orientation and topography .............................................................................................................519
4 Supplementary information on individual sites .....................................................................................520
5 e-FIGURES: combined listings and supporting information .................................................................522

Section 04d: Study area: Brittany �������������������������������������������������������������������������������������� 523
1 Reason for inclusion .....................................................................................................................................523
2 The area ..........................................................................................................................................................524
3 General distribution of sites .......................................................................................................................524

a Stone rows .................................................................................................................................................524
b Megalithic enclosures .............................................................................................................................525

4 Axial orientation of stone rows and megalithic enclosures: published work .....................................525
5 Reassessment of axial alignment ...............................................................................................................526
6 Carved motifs ................................................................................................................................................533
7 Supplementary information on individual sites .....................................................................................535
8 Summary information on stone rows, and megalithic enclosures .......................................................536
9 e-FIGURES: combined listings and supporting information .................................................................536

Section 04e: Study area: Stanton Drew megalithic complex �������������������������������������������� 539
1 Reasons for inclusion ...................................................................................................................................539



xvi

2 Summary ........................................................................................................................................................539
3 Topography ...................................................................................................................................................539
4 The general site, and its sequence of development ................................................................................539
5 The main circle .............................................................................................................................................540
6 The NE’n circle ..............................................................................................................................................541
7 The SW’n circle .............................................................................................................................................541
8 Other structures ...........................................................................................................................................541
9 Axial alignment at the site ..........................................................................................................................541

a Structural basis .........................................................................................................................................541
b Astronomical targets for alignment .....................................................................................................542

10 The function of the complex ....................................................................................................................543
11 e-FIGURES: combined listings and supporting information ...............................................................544

Environmental issues
Section 05: Climatic and environmental change in Britain and Ireland during the 
Neolithic and Bronze Age: evidence for environmental stress, and its possible 
role in proliferation of certain types of axially-aligned monument ��������������� 547

1 Introduction ..................................................................................................................................................547
a Replication of ritual monuments as a measure of environmental stress .......................................547
b Environmental factors in the study area .............................................................................................549

2 Sources of evidence for climatic change ..................................................................................................549
a Water-borne sedimentary deposits ......................................................................................................549
b Aerial fall-out ...........................................................................................................................................550
c Palaeo-botanical sources ........................................................................................................................550

3 Overview of changing climate in W’n Europe: 4000-650 BC ..................................................................550
a General trends ..........................................................................................................................................550
b The Meghalayan stage of the Holocene epoch ....................................................................................551

4 Major factors determining climate over the N’n Atlantic seaboard ....................................................551
5 Analysis of marine sediments in the N’n Atlantic: the Bond Events ....................................................552

a Phases of climatic deterioration ............................................................................................................552
b More detailed analysis of changing temperatures .............................................................................553
c Conclusion .................................................................................................................................................555

6 Evidence for alluvial activity in river valleys ..........................................................................................555
7 Stratigraphic analysis of peat and mire deposits in Britain and Ireland .............................................556
8 Data from analysis of tree-rings .................................................................................................................559

a W’n USA .....................................................................................................................................................560
b Ireland........................................................................................................................................................562
c Sweden .......................................................................................................................................................563

9 The environmental effects of volcanic activity .......................................................................................565
a Introduction ..............................................................................................................................................565
b The atmospheric effects of explosive volcanism ................................................................................565
c Major volcanic eruptions: a global perspective ..................................................................................567

i Prehistoric eruptions ...........................................................................................................................567
ii Historic eruptions ...............................................................................................................................569
iii More modern eruptions ....................................................................................................................571

10 Volcanic eruptions in Iceland ...................................................................................................................572
a Location of volcanism .............................................................................................................................572
b Scale of eruption ......................................................................................................................................572
c Frequency of volcanism ..........................................................................................................................573



xvii

d Periodicity of eruption ............................................................................................................................574
e Historic eruptions: comparative data ...................................................................................................574
f Further details of specific volcanoes .....................................................................................................575
g An overview of Icelandic volcanism during the later prehistoric period .......................................578

11 Climate and volcanism: vulnerability of the N’n Atlantic area ...........................................................579
12 Environmental data from ice-cores .........................................................................................................580

a Relevant studies involving ice-cores ....................................................................................................581
b Data from ice-cores for the past two millennia ..................................................................................582
c Conditions of temperature in the Arctic since 7000 BC: relevant data from Greenland ..............583

13 The impact of volcanism on agrarian communities of prehistoric type ...........................................584
14 Relevant parallels from the historical record ........................................................................................584

a Evidence for adaptation to changing conditions in Britain and Ireland during the Neolithic and 
b Bronze Age ................................................................................................................................................585
c Adaptation of agrarian communities: a general hypothesis .............................................................586

15 e-FIGURES: combined listings and supporting information ...............................................................587

Symbolism
Section 06: A brief review of solar symbolism during the Neolithic and 
Bronze Age in Britain and Ireland ���������������������������������������������������������������� 591

1 Evidence for solar symbolism in ritual of the Neolithic and Bronze Age in NW’n Europe ..............591
2 Solar symbolism: generic forms .................................................................................................................592
3 Rock-art: possible solar motifs from Britain and Ireland .......................................................................592

a Interpretation of circular, and cup-related motifs .............................................................................593
b Alternative interpretation of circular motifs in rock-art: terrain-mapping and solar symbolism .....594

4 Symbolism amongst monuments ..............................................................................................................595
5 Objects ............................................................................................................................................................595

a Wheel-pendants .......................................................................................................................................595
b Sun-discs ...................................................................................................................................................595

6 Association of solar discs with vehicles ....................................................................................................596
a Carts, or chariots ......................................................................................................................................596
b Boats ...........................................................................................................................................................597

7 Solar deities ...................................................................................................................................................597
8 Symbolism in relation to monumental alignment ..................................................................................598

a Interpretation of motifs ..........................................................................................................................598
b The function of panels ............................................................................................................................599
c Internal and external panels ..................................................................................................................599
d Rock-art on passage tombs, and on external rock-surfaces .............................................................599
e Rock-art from N’n Britain: basic characteristics .................................................................................599

9 Conclusions ....................................................................................................................................................601
10 e-FIGURES: combined listings and supporting information ...............................................................601

Ethnographic parallels
Section 07: An ethnographic context for stone rows ���������������������������������� 605

1 Application of ethnographic data ..............................................................................................................605
2 Specific case studies .....................................................................................................................................608

a NW’n Europe: later Neolithic to Bronze Age .......................................................................................608
b Sub-Saharan Africa ..................................................................................................................................608



xviii

c Australia.....................................................................................................................................................610
d Medicine-wheels from the American North-West .............................................................................611
e India ...........................................................................................................................................................614

3e-FIGURES: combined listings and supporting information ..................................................................616

Other sections
Section 08: Conclusions �������������������������������������������������������������������������������� 621

1 e-FIGURES: combined listings and supporting information .................................................................622

Section 9: Bibliography ��������������������������������������������������������������������������������� 623

Section 10: Captions for photographs ���������������������������������������������������������� 655

Section 11: The chariot of the sun ���������������������������������������������������������������� 659

Online section: https://doi.org/10.32028/9781789697056-online



xix

01c Preface 

Initial statement

A general review of the evidence and current state of analysis would strongly suggest the real need to reappraise, 
attempt to rationalise, and perhaps integrate the evidence for structural alignment clearly visible amongst certain 
types of prehistoric monument in Britain and Ireland.  Such an inclusive approach would undertake to establish the 
presence of any common theme, rather than attempting to construct a detailed and more unified theory.

Basic problems

-the current approach to analysis is over astronomical, and a product of modern scientific thinking

Interpretation, usually presented within the field of archaeo-astronomy, is currently highly fragmented, and in many 
important aspects unconvincing.  In further discussing the range of potential targets for alignment, the term celestial 
would be preferable to astronomical, avoiding any connotations of modern science suggested by the latter.  

In the area of survey under consideration here, modern astronomical mind-set and technical standards are 
frequently applied to interpretation of the establishment and use of ancient axially structured monuments, 
often involving unwarranted assumptions.  There are very many such cases, few of which survive closer scrutiny, 
fuller analysis of which would require a separate volume.  However, the following selection will serve to provide 
particular examples over the period in question, with more detailed discussion of others undertaken in later 
sections of the text: 

..arbitrary linking between sites: for instance, establishment of axial lines between local long barrows of unknown 
sequence, points on the Dorset Cursus, and solar-lunar setting-rising positions (Penny and Wood 1973; e-FIG CU-
03; see Table of Contents: 03c/8a); such attempted linking has also been attempted for Irish passage tombs, equally 
flawed (Prendergast 2006; e-FIG AS_sl-01; see Table of Contents 04b/3); the suggested relationship between the 
Heel Stone at Stonehenge, and undated near-terminal pit-like anomalies in the nearby Great Cursus is similar, but 
on a smaller scale (Gaffney 2012, fig. 5/ p. 153);  

..much of the work of Thom: from the 1960’s to 1990’s, on a range of megalithic monuments, is also of this type, with 
added development of geometries, calendric systems, and units of ancient measurement (see Table of Contents 
section 09: Bibliography: Thom); in one of many such examples, lunar limiting positions are imposed on a set 
of monuments centred at Le Grand Menhir, near Carnac, Brittany (see Table of Contents 04d/4);  moving from 
monuments to objects, this approach culminated in a highly imaginative interpretation of the gold lozenge from 
Bush barrow as a solar-lunar event calculator (Thom et al. 1988; Ruggles 1999, fig. 8.10/ p. 140);  

..elaboration of axial lines within sites: imposition of a detailed mesh of projected inter-post alignments for the compound 
attached to the cursus at Godmanchester (Cambs; TL 2570), a system now fortunately trimmed, was force-matched 
with various celestial risings and settings (McAvoy 2000; e-FIG CU-10 and 11; see Table of Contents: 3c/9);

..application of modern concepts: clearly shown by the recent fanciful interpretation of a short pit alignment of 
Mesolithic date as a device for synchronising lunar and solar calendars (Gaffney et al. 2013; e-FIG PA-02; see Table 
of Contents 03i/3).  Here, such works as Whitrow 1989 would have been well advised for prior reading.

There appears very little in the general structural data presented in this analysis clearly to support coherent and 
sophisticated astronomical or calendric reference to a complex repertoire of celestial targets.  However, a far more 
realistic case can be made in support of a widespread basis for orientational behaviour arising from economically 
relevant agrarian-funerary ritual and propitiation, predominantly solar, and general in its essential reference. 

Certainly, in addition to this more practically economic emphasis, a complex celestial cosmology, with distinct 
directional elements, for which there is abundant and widespread ethnographic, historical, and archaeological 
evidence on a global scale, could have formed an integral part of accompanying ritual, but one not reflected in any 
surviving structural axis.
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-a basis for interpretation more appropriate to simpler agrarian societies seems inherently more realistic

A more considered approach to interpretation is certainly required, based on the type of seasonal-economic 
preoccupations, and related ritual, to be expected of small-scale agrarian communities, rather than on back-
projections of modern science, and its methodology.  

Propitiatory rituals related to economic prosperity, and to mitigation of unfavourable seasonal conditions, with 
funerary aspects involving mediation of ancestors, seem to present a more credible basis for explanation of alignment 
than do modern constructs of eclipse prediction, solar-lunar calendric co-ordination, or abstract observation of 
esoteric events, such as stellar rising-setting, or lunar standstills.  For the sites in this survey, these latter events, 
regularly invoked in the literature, and occurring as they do at near 19-year intervals, almost generational, would 
seem to provide a sparse and inconveniently nocturnal basis for ritual at such monuments, a poor return for their 
often highly labour-intensive construction, obvious social importance, and longer-term maintenance.  Recourse to a 
supplementary range of planetary, or stellar risings and settings to explain diverse choice of axis for monuments also 
seems borne more of desperation than rationale, with once-proposed stellar BC astro-datings regularly shown to be 
at variance with those eventually determined internally for the monument by physical means.  

By contrast, seasonal variation of the sun and its effects, economically important, and easily observed, would have 
had directly relevant consequences for agrarian communities, its cycle offering ready and regular opportunities 
for repetition and elaboration of ritual contact.  The sun would therefore have provided a major, obvious, but 
not necessarily exclusive, candidate as a target for axial alignment, other astro-seasonal rhythms, and terrestrial 
factors, perhaps providing supplementary cues, or context.  

Under this view, the monument and its axis could then assimilate communities of the living, and the dead in the 
case of a funerary site, the seasonal economy, and the all-important connecting solar cycle.

-a broader context for monumental orientation needs to be established

Grouped axial data from a range of different types of monument are essential to provide a background for interpretation 
of axial alignment, both in space, and through time.  This approach would form a basis for discussion of longer-term, or 
more distant axial relationships, as for instance between long barrows and longhouses, or of possible axial persistence, 
as from long barrows to linear cemeteries of round barrows, both topics developed later in this analysis.

-arguments based on context-free appraisal of grouped monuments should outweigh those from context-
rich single sites

Detailed studies and interpretation of axial alignment are often confined to particular sites, rather than addressing 
the broader assemblage of monuments in order to extract robust descriptors for general behaviour.  Such restricted 
analysis can leave many of the remaining monuments in the group unexplained, or sidelined as exceptions.  Any 
coherent model for axial orientation within a defined group must not only explain the peak trend but also, most 
importantly, the spread of values outside this: the best working hypothesis is, after all, the one that excludes least data.  

-interpretation should be fitted to data, rather than data to preconception 

Interpretation must be data-led rather than concept-driven, in the latter case when sites are repeatedly matched 
against an existing model, without much consideration of alternatives.  A good example of this practice would be 
standard use of the solar-lunar standstill diagram (e-FIG AS-01) as a required backdrop for analysis, with all of the 
assumptions it contains, for instance the primacy of horizon-based events, and of limiting positions.  Repeated 
attempts to invoke the various, highly infrequent positions of lunar standstill as fundamental cues for alignment, 
when all else seems to have failed, are discussed later in the analysis (see Table of Contents: 03d/4b and 5; 04d/4).

-when celestial cues are considered, those at the horizon should not be assumed as primary, but others at 
elevation also discussed

The near universal assumption in the literature that setting, or rising events at the horizon are key to explaining 
monumental alignment is unwarranted, and serves unduly to restrict the range of available options for 
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interpretation.  This horizon-based over-emphasis seems to arise simply because the plane of most sites, and 
hence the ready line of sight, accords more closely with the local horizon than with higher elevations, and also 
because rising-setting presents a more spectacular transition between visible and invisible, light and darkness, 
known and unknown.  Liminal events are also embedded in the antiquarian tradition, and this persists.

-the prime importance of the direction in which a monument appears to be facing should not be assumed 

This factor is particularly relevant to discussion of chambered tombs, where the front end usually appears larger, and 
more structurally developed than the rear, as for instance well seen in many long barrows.  A strong case could be 
made (see Table of Contents: 03a/11b) for greater importance of the opposite direction in the axis, that pointing towards 
the rear, being the direction of approach towards, and potential entry of, interior axial structures, and of enhanced 
viewing of the monument against its background.  Long barrows frequently face general E and point W’ward: under 
this viewpoint, rather than describing their orientation, perhaps use of the term occidentation would be more relevant.

-a more culturally-appropriate level of precision for measurement, and of latitude for interpretation of 
axial data is required 

Structural orientations need to be determined, and compared against possible environmental cues, with a degree 
of precision judged not by modern criteria for scientific measurement, but by those likely to have been deemed 
practically sufficient and ritually appropriate by prehistoric communities.  

Azimuths given to minutes of arc, which are at times quoted in axial data from prehistoric sites, usually have little 
basis in structural reality, given the irregular nature of axial elements such as megaliths, or little either in likely 
prehistoric relevance, given the technical aids available at the time of construction.  Questions of suitable angular 
resolution can be brought into personal focus by contemplating the average adult male fist as it subtends an angle 
of about 8o when held at arm’s length, and matching this against features on the local horizon, or against setting 
and rising positions of sun and moon.  Uncertainty over the nature of any cue, let alone which element within 
it might have been the one targeted for alignment, would seem to make undue observational precision further 
redundant.  On these grounds the need for very close correspondence to occur before a measured axis would 
qualify as solstitial or equinoctial, for instance, seems inappropriate, and hence use of the terms peri-solstitial or 
peri-equinoctial would be preferable, and more realistically inclusive.

Boundaries for modern measurements of axis may therefore need to be spread well  apart before application to 
prehistory.  A case in point from this analysis is provided by results obtained after broadening the field of outward 
view at recumbent stone circles, from a single central value, to include working margins (see Table of Contents: 
03e/7; e-FIG SC-11 and 12).

-a major structural axis need not be related to continuing ritual

The link between structural orientation and attendant ritual should not be assumed.  It is certainly possible that 
any such alignment might indeed have played little or no part in recurrent ritual, being more token, dedicatory, 
and of short-term initial relevance, set at construction, and then becoming marginal to the main activity, with 
a passive rather than active function (see Table of Contents: 02a/2f and g).  The actual ritual intention of an 
axis might also be seriously misconstrued.  As an example, to an uninformed observer, the E’ward orientation of 
Christian churches and graves in Britain and Europe might suggest sun-worship, rather than its actual symbolic 
reference, and active involvement of this axis in continuing liturgy might also tend to be falsely over-emphasised. 

A more realistic model

Applying the conditions outlined above, and pre-empting the conclusion of this analysis, a clear case can be made 
for the existence of a strong solar component in axial targeting, with the transit as its key element, a basis likely 
to have persisted amongst agrarian communities over a considerable time-span, with other additional cues highly 
probable, but not clearly evident.  

Latitude-dependent effects are apparent in axial data from well-separated areas, again suggesting a possible link 
between axial direction and some large-scale phenomenon, such as the solar cycle.
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The high degree of variability amongst axial data would indicate that implementation of any rule for targeting, 
celestial or otherwise, was generalised, rather than consistently and strictly applied, although central tendencies 
are apparent, suggesting a basic pattern of behaviour. 

There seems to be a broad separation of axial emphasis between W-NW’ly ‘pointing’ monuments with clear 
funerary associations, such as long barrows and other chambered tombs, and other generally S’ly ‘pointing’ 
monuments, such as stone rows, which have less directly funerary content, and hence were possibly more 
concerned with economically-based propitiation, aligning their axes away from the funerary W, and towards the 
sunward S.  However, these latter monuments often incorporate distinctly funerary sites into their axis, thus 
bringing the ancestors into the process of solar targeting, to produce a more inclusive model for economically-
based propitiation.

The seasonal pattern of economic activity might well have contributed to the alignment finally achieved by a 
W’ly pointing funerary monument, acting to constrain its axis further, within limits defined by the annual work-
cycle.  Amongst chambered tombs, as well seen in the case of long barrows, the W’n transitional zone of the solar 
transit at lower elevation appears important, their predominantly W-NW’ly pointing axial directions explicable 
in terms of interaction between the need for such W’ly solar targeting and the seasonal availability of a sufficient 
work force for construction to begin (the seasonal-solar model: see the note at the end of this preface); 

Besides an inherent funerary interest in the W, and constraints imposed by the work-cycle, another factor is 
involved in a final compromise for orientation of the axis: the need to optimise the frequency of its exposure to 
the passing transit, by choice of an appropriate direction, whilst maintaining the other two conditions (competing 
factors: see Table of Contents 03a/13c).  Such optimisation could be achieved by moving the direction of pointing 
further towards, even beyond due W, and this in fact seems evident from the final positions of peaks observed 
in frequency distributions.  Such analysis indicates general avoidance of solstices, and according to the triple 
compromise, the peri-equinoctial distribution about the W-NW’ly peak can be explained without involving the 
equinox, possibly more a modern construct, than one of direct ancient application.  

Such involvement of variable transit-frequency, in a process acting to increase axial exposure to passage of the 
sun, also seems evident amongst monuments with a distinct S’ly alignment, such as stone rows.  Some of these 
sites have peak distributions of the axis around the peri-solstitial sectors of the transit at the SE, and SW (see Table 
of Contents: 02c/2e).  Other rows, with even more S’ly peaks of axial alignment, lying within the permanent zone 
of the transit, also occur, and here exposure would be maximised to give daily repetition.  If aligned close to the S’n 
zenith the row could also refer to the readily observed elevated vertical cycle of solar rising and sinking occurring 
at midday, providing a clear seasonal scale, easily visualised directly, or by shadow-casting, and very rarely taken 
into account as a possible cue.  

The picture emerges of an active agrarian solar cult, with rituals expressed in part by orientation of key axes at 
many sites, and responding to environmental stress during the period in question by structural elaboration and 
repetition of monuments, as for instance seen amongst the many stone rows, and as proliferation of rupestrian 
rock art. 

However, the model proposed here for alignment can not be described as a theory, in the closer sense of the 
term, because in the absence of clear tests for its refutation, based on strict analysis of data, it can not be readily 
disproved, a defining attribute for such a status (Popper 1963).  For instance, the seasonal-solar model for 
alignment, as proposed in this analysis (see the note at the end of this preface), is certainly capable of explaining 
alignment of any axis, which must point towards some sector of the solar transit, transitional, permanent, or even 
where below the horizon in the null zone (see Table of Contents: 02c/2b ii; e-FIG AS-01), and in this negative sense 
it is automatically a unified approach.  

How far this working hypothesis actually applies to what must have been a complex situation controlling selection 
of an appropriate axis is unknowable, given the number of possible variables, few of which can be determined 
objectively, or decisively eliminated, with discussion further complicated by the likely ancient perception of 
general rather than highly specific directions. 
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Scope of the analysis

This analysis covers major types of monument: chambered tombs, a re-defined group of augmented barrows, 
cursus monuments, stone rows, stone circles, standing stones, rock art, henges, linear round barrow cemeteries, 
pit alignments, and certain barrows of the Iron Age and their burials.  Drawn from these sites, a small group of 
hypermonuments, distinguished by their length, is discussed separately.  Importantly, environmental factors are 
considered as a factor influencing orientation behaviour.  

Other topics within this general format also include further discussion of:

..axial trends amongst linear round barrow cemeteries as possible evidence for persistence of earlier traditions;

..deliberate choice of axis to allow illumination of tomb interiors;

..the possible axial importance of shadow casting generated by the solar transit, as suggested at certain chambered 
tombs, and as a possible general attribute of standing stones.

The main theme of the analysis: a brief restatement

The conclusions drawn from this analysis emerge from the general group properties of axial orientation 
amongst monuments, and hence are data-led, rather than concept-driven, or forced to comply with more modern 
abstractions, for instance astronomical.  Several trends are apparent, each relating to a general model of agrarian 
ritual that is predominantly solar, with little or no convincing evidence for any involvement of the lunar cycle.  
The prime importance of the solar transit in axial orientation behaviour seems evident, although unknown 
factors would certainly have contributed.

Given the general solar model proposed, the importance of transit-frequency in the choice of axis is stressed, with 
a process of optimisation of exposure in operation through more S’ly placement of the axis towards the peri-
solstitial margins of, and to within, the permanent zone of the transit.  

Alignment appears to be of two main types: S’ly, and of suggested economic emphasis, or W’ly and funerary, 
with cases of structural and axial linkage between the two.  Alignment of this second major group of monuments, 
chambered long and round barrows, might have involved a cooperative combination of factors: an inherent 
interest in the setting zone of the solar transit for funerary-ritual reasons, coupled with a timing for practical 
onset of major construction as determined by seasonal and agrarian work-related factors, together with the need 
for optimisation of exposure to the transit. 

The emphasis here is that the monument was not targeted to a specific short-term cue, but brought into a more 
dynamic and persistent cycle, using the passage of the sun, in its daily and seasonal motion, to connect the visible 
world of the living, and its needs, with the invisible world of the ancestors, and its possible solutions.  Many of the 
monuments considered here incorporate all three basic elements: a clear structural axis, the physical remains of 
ancestors, and the passing solar transit, all combined to meet an ever-present need to propitiate seasonal powers, 
and ensure economic well being.  Aligning the site on an appropriate axis would certainly ensure at least passive 
contact that was regular, in addition to providing periodic opportunities for more active enactment of rituals.

The underlying solar theme outlined here is basic to any agricultural economy, from simple to complex, forms 
a recurrent background for ritual, and is supported by widespread ethnographic and historical detail: the sun 
moves through its journey from zenith to below the W’n horizon, through the realm of the underworld, to emerge 
again in the E, daily as the light-dark cycle, and seasonally as the waxing and waning of its transit.  The true 
physical explanation for this, and its recurrent inevitability, is a modern concept: for the ancients the quantity 
and quality of the return would have needed to be ensured by propitiation, expressed within an inclusive solar-
agrarian-funerary cult.

The permanent zone of the solar transit, the sector between winter solstice rise and set, defines the narrowest and 
lowest arc of exposure for the sun, hence resulting in the darkest, and coldest part of the year, the critical point of 



xxiv

hopeful return to seasonable summer conditions (e-FIG AS-04b).  It forms a seasonal minimum, and for prehistoric 
agrarian communities would have provided an obvious target for propitiation, in order to promote favourable 
development of the coming year.  Such ritual, anticipating an as yet unknown year, could be called prospective in 
emphasis, whilst that at the end of the completed year retrospective.  

Variable and deteriorating environmental conditions, as seem evident during the later 3rd and earlier 2nd 
millennia BC in far NW’n Europe, an area anyway climatically unstable, could provide a possible explanation for 
the elaboration and repetitive construction seen amongst certain regional groups of monument, such as stone 
rows, and expressed at its most extreme in the development of hypermonuments.

Such a basic solar model need by no means be exclusive of alternatives and secondary factors.  Complex celestial 
cosmologies, and detailed observational knowledge of the related events that formed each annual cycle, or those 
seen developing over longer periods of time, either held as abstract concepts, or applied for practical and ritual 
purposes, might have been a feature of the communities in question during this period, if not generally, then for 
some specialist group.  However, there is nothing from analysis of axial alignment amongst the monuments to 
support this. 

It should be noted that use of such axial monuments might well have functioned as planned long after foundation, 
reflecting continuation of the same essential agrarian-economic rituals common to all periods, and especially so 
at such larger, more robustly constructed and conspicuous sites as:   

 e-FIGS 
Dorset Cursus SU 0115 CU-03 to 06;
Rudston Cursus complex TA 0969 CU-12 to 13;
Stonehenge Greater Cursus SU 1243 CU-17;
major stone rows on Dartmoor SX 63 and 65 SR-07 and 09;
Stonehenge CU 1242 HE-30-32.

The working hypotheses outlined in this analysis are combined as follows:

the seasonal-solar model Table of Contents e-FIG
 general 03a/13a; 02b/8; 02c/2i CO-02  
 axial intersection with transit 02c/2d to f AS-09                
 seasonal aspects 03a/16; 02b/7 LB-36 to 41
 climatic influences 02b/4; 03a/19; 03d/8g LB-36 to 41
  05/1a
 proliferation of monuments
           general 03d/8g                    
 stone rows 03d SR-01 to 33; ND-01b;
 stone circles 03e SC-01 to 13; ND-01c;
 rock art 03g RA-01 to 21; ND-01d;

 letter-codes given for e-FIGS 01d
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Main theme: naming the model   

The main elements of the seasonal-solar model, reflecting a combination of timing and solar target, can be 
summarised as follows:

 suggested axial examples:
terms ritual emphasis targeting key monuments 
seasonal -renewal WS SW’n outliers at certain stone circles: 
   see: e-FIG SC-10;
 -continued prosperity    meridian stone rows: see e-FIG SR-05; 
   cursus monuments: see e-FIG CU-19;
 -mediation by ancestors W-NW’ward long barrows; see e-FIGS LB-01 to 11;
 
solar the transit is suggested as the primary target for axial ritual deemed central to the agrarian economy, 

providing an indirect means of continued contact with, and propitiation of, influential ancestors and 
deities beyond the W’n horizon.

Key: WS winter solstice

 




