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lines to Allen (2000) but takes onboard to a much 
greater extent the role of soils, sediments and geoar-
chaeological aspects which it largely neglected, and 
re-examines some of the baseline assumptions used 
in previous reconstructions.

Environmental archaeologists and geoarchaeolo-
gists have become increasingly good at examining 
the environment of the past, especially from sites and 
single loci within a defined landscape. Interpreta-
tion has often been increasingly high-definition and 
sophisticated, but often driven by defining ‘place’, and 
a long time-trajectory of change. In many ways this 
still harks back to pollen diagrams with long records 
of climate and vegetation change (cf., Godwin 1940; 
1956), and to land snail histograms of deeply stratified 
sediments and long environmental histories (e.g. Brook 
and Devil’s Kneadingtrough, both in Kent, England; 
Kerney et al. 1964).

Interpretation needs to develop away from a 
one-dimensional narrative-driven interpretation or 
reconstruction of the environment of a place over 
time, and illustrations need to examine the pattern of 
the environmental landscape mosaic and land-use 
over space and time. For decades archaeologists have 
commonly plotted the development of monumental 
and site histories over landscapes. When they have 
realized the biases in a monument and site-based 
interpretation, they have filled in the blanks with 
data from large fieldwalking campaigns of areas 
between the sites, such as that at Stonehenge in the 
1980s (Richards 1990), and on Bullock Down on the 
South Downs and Beachy Head near Eastbourne, 
England, in the 1970s (Drewett 1982), or geophysics, 
aerial reconnaissance, LiDAR, etc. Environmental 
archaeologists are, in particular, adept at obtaining 
and utilizing offsite data to obtain wider landscape 
interpretation, rather than site-specific and human-
activity biased interpretations from site.

The presentation and interpretation of geoarchaeological, and 
often environmental archaeological, work can be difficult to 
assimilate and comprehend by others outside that field of 
expertise, and more importantly by the archaeological audience 
with whom we should always be engaging. While clear and 
unambiguous narrative always helps, this paper illustrates 
the value of committing land-use reconstructions to maps, 
where a geoarchaeological and environmental team cannot 
hide. This requires land use to be defined, and that ambigu-
ous locational descriptions be replaced by clearly mapped and 
defined areas. Importantly, it requires much greater engage-
ment, interpretation and reconstruction. Assumptions need 
to be made explicit and a number of land-use parcels clearly 
defined, and then mapped. This in itself is an important 
valuable learning and research process omitted from many 
projects. Although this clearly exposes the team to criticism 
and critique, it is testable – the addition of new results enables 
models to be modified and revised in a dynamic and iterative 
process. This paper takes the reader through this journey.

Geoarchaeological investigation often includes field-
work (augering and test-pitting) beyond the confines 
of the ‘excavation’ (aka ‘the landscape’) to map the 
current soils and sediments (cf. French et al. 2007, 
fig. 2.2). These sequences are often the basis for 
environmental archaeologists and geoarchaeolo-
gists to provide data and interpretations that look 
beyond the confines of the ‘site’. These data are the 
ideal basis to reconstruct patterns or distributions of 
land-use (i.e. human activity) over a study area (e.g. 
Smith 1984; Allen et al. 1990, fig. 155; Allen 1997a, 
pls 1–5; Allen 1997b, fig. 120; Gillings et al. 2008, figs 
5.5–5.12; see Table 3.1). These graphic reconstructions 
are invaluable, but perhaps have not been attempted 
as widely as they could. This paper indicates some 
of the potential difficulties, but more importantly 
illustrates the potential gains in both academic, and 
public, comprehension. This paper follows similar 
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Landscapes of scale or scales of landscape:  
patterns of land use and landscape
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in a more three-dimensional view are often too location-
specific, cover too small an area, or are conceptually 
based (Fig. 3.2). Even when several key pollen diagrams 
are obtained from a single project they are often used 
in a confirmatory manner, rather than to significantly 
advance spatial patterning of vegetation to accompany 
the vegetation history.

To really move forward we need to attempt, 
however difficult, to create testable patterns of land use 
with which to assist in interpreting human activity and 
use of landscape over time. This should include both 
offsite and onsite data, but more importantly it requires 

Land-use patterns (a proxy for human activity)

Often, project reconstructions are based on a single 
pollen diagram and palynological narrative, or on a 
few site-based land snail histograms, from which a 
two-dimensional transect of the landscape is typically 
represented with vegetation defined by topographic 
zones (Fig. 3.1; see also e.g. Bell 1981, fig. 5.1; Bell & 
Walker 2005, fig. 7.1). The result is, however, a sche-
matic figure and conceptual reconstruction narrative, 
which is geographically generic and not location- or 
point-specific. Attempts to look at landscape dynamics 

Figure 3.1. Schematic 
palaeo-catena model for the 
development of soils of southern 
England from French (2015, 
fig. 23). Image: Charles French.
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Figure 3.2. Schematic colluvial-alluvial landscapes. Top: schematic diagram of the colluvial landscape-field and 
valley erosion (French 2015, fig. 6, after Allen 1988a, fig. 6.5; 1991, fig. 5.2); bottom: schematic diagram of an alluvial 
landscape (French 2015, fig. 7, by D. Redhouse, adapted from Brown 1997, fig. 1.1).
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modelling of ecosystem behaviour (Ludeke et al. 1999; 
Ares et al. 2003) and palaeoecology (Heiri et al. 2006; 
Samarasundera 2007).

One of the difficulties of creating a visualized 
prehistoric landscape reconstruction, rather than 
an ‘artist’s impression’, is that it needs to be based 
on data which themselves are spatially and tempo-
rarily restricted, often derived from excavated sites 
(single points) with samples representing limited 
chronologies. Interpretation has to be stretched over 
huge spatial and temporal gaps in these imagined 
landscapes, a process many archaeologists have felt 
uncomfortable with. Other ways of presenting prehis-
toric land use and landscape other than maps include 
via describing the journey of an alter ego through that 
prehistoric landscape (cf. Allen 2002 and see below).

The land-use or environment maps described 
below are principally derived from land snail and pol-
len data, in the first instance used to define the main 
vegetation and land-use type. Land snails provide an 
excellent indication of the vegetation character at a local 
scale (Allen 2017a, and fig. 1.1), while pollen provides 
the vegetation ecology and species composition, and 
a wider picture of the vegetation cover (Dimbleby 
1985). Information from charred plant remains, wood 
charcoal and animal bones, when available, provides 
a flavour of the environment, land-use, and other 
human activities. These palaeoenvironmental datasets 
are, however, often derived from archaeological ‘sites’ 
which are themselves the focus of prehistoric activity. 
Consequently, the interpretation of the local environ-
ment may be biased towards that created by human 
activities, and reflect less the wider more generic local 
landscape. The methods and processes employed in 
interrogating the data and creating these maps are 
described by Smith (1984) and Allen (1997a; 2000).

Geoarchaeology has, encouragingly, made an 
increasing impact upon and contribution to archaeol-
ogy in the last forty years (Butzer 1982; Courty et al. 
1989; French 2003; 2015; Goldberg & Macphail 2006; 
Macphail & Goldberg 2018a), and one way for further 
integration and improvement is to use a combination 
of proxy environmental data (e.g. pollen, land snails) 
and underpin and unite these interpretations through 
geoarchaeology, i.e. the distribution and character of 
soils and sediments together with information from 
buried soils. The integration of snails, pollen and other 
environmental information provides site-based, and 
at best local land-use environments within a broader/
wider palaeoenvironmental background. One clear 
way of linking these datasets and underpinning local 
interpretations is the unification and mapping of the 
soils and sediments across a whole study area (Fig. 
3.3), i.e. defining and characterizing land-use packets/

multiple data sets within the defined project landscape 
(Allen 2000). Where previously one or two long pollen 
diagrams have provided a useful time-transgressive 
history, in order to look at this over space and place 
multiple data sets are required, including representative 
portions of each topographic, pedogenic, sedimento-
logical and hydrological zone, and encompassing any 
defined archaeological zones or divisions. Only when 
this is achieved can we even consider the generation of 
useful maps and visualization of patterns of land-use.

Mapping patterns of land use
Archaeologists regularly visualize and interrogate 
time-specific data by mapping the distribution of the 
occurrences of different data sets (artefact types, site, 
or monument types), the combination of which gives 
a sense of the use of the landscape, and of the actions 
of past communities within that landscape. In envi-
ronmental archaeological terms, achieving something 
similar is more difficult because we do not wish to map 
the presence or occurrence of data (which might reflect 
preservation bias or fieldwork limitations). Instead, 
I wish to record or map the interpretation of a set of 
palaeoenvironmental data, or multiple sets of different 
proxy data, over the landscape. Palaeoenvironmental 
landscape reconstruction requires, therefore, a series 
of stages before any land-use distributions can be 
mapped. This has only recently been potentially achiev-
able for a relatively small number of landscapes where 
a large number of proxy datasets have been acquired 
across a project study area. Examples from the U.K. 
include the Allen Valley, Cranborne Chase, Dorset 
(French et al. 2007), Dorchester, Dorset (Allen 1997b), 
Stonehenge, Wiltshire (Allen 1997a), and ongoing work 
(with Charly French) in the Avebury environs in the 
AHRC-funded projects ‘Between the Monuments and 
Living with Landscapes’, led by Josh Pollard and Mark 
Gillings and colleagues.

It is relatively easy to provide a narrative of land-
use and landscape change as this is only abstract, and 
although it provides an excellent picture it is, unlike 
much of the combined archaeological monument, 
site and artefact distributions, not ground-located, 
nor landscape or point specific. In the past, however, 
environmental archaeologists have fought shy of plac-
ing interpretations of vegetation type and land use 
over specific project geographies. This involves com-
bining scientifically obtained data (in various forms) 
and interpreting this in terms of a series of individual 
ecologies or land-use practices, and then placing and 
stretching them over a real landscape in what may be 
seen as an unscientific manner. This paper will show 
that if used with rigour and exactitude this is far from 
that. Moreover, this may include computer-generated 
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Figure 3.3. a) Dynamic 
archaeological-
palaeoenvironmental GIS-
based simulation model: 
lower aerial view of Wyke 
Down, Cranborne Chase, 
overlain by model of 
earlier Neolithic openness, 
and superimposed with 
model of associated 
grazing intensity 
(French 2015, fig. 20, 
by D. Redhouse after 
Samarasundera 2007); 
b) A digital elevation, or 
terrain, model (DTM), 
of the prehistoric sites in 
the upper Allen value of 
Cranborne Chase, Dorset 
(French 2015, fig 11, by 
C. Begg).
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or geoarchaeological) data obtained. Greater improve-
ment would be expected especially in areas or for 
periods where the data are limited or poorly under-
stood. We would hope that these are precisely the 
areas (geographic, chronological or thematic) which 
are being targeted by new fieldwork and research.

Patterns of land use

One of the first really successful examples of ana-
lytically mapping prehistoric vegetation and land-use 
patterns in Europe was Smith’s series of pen and ink 
reconstructions of the early, mid- and late Neolithic 
of the Avebury area in England, which were based 
on the careful, elegant and critical assessment of the 
snails, pollen and faunal data, and three accompany-
ing maps summarizing the data (Smith 1984, figs 2, 3, 
8‒10; Smith 1985, 44‒52), combined with the record of 
archaeological monuments. Together these provided 
the basis for both land-use interpretation and for map-
ping of location and extent of its component mosaic 
(see Allen 2000; 2005).

Smith’s maps (Fig. 3.4) of the early and late 
Neolithic offer a land-use reconstruction of the extent 
and pattern of land-use through the entire depicted 
landscape (c. 35 sq. km), as well as change through 
time. The areas of different land-use were extended 
well beyond the location of the datasets, neverthe-
less they provide a pleasing and analytically derived 
holistic landscape map. It is perhaps worth noting that 
Smith had an interest in environmental archaeology, 
but was not an environmental archaeologist himself, 
and perhaps that is why he was able to think outside 
the box and the traditional diagrammatic ways of pre-
senting environmental information. These illustrations 
had a profound influence on my own approaches to 
creating land-use maps for both the Dorchester and 
Stonehenge areas in England.

Maps of the prehistoric land-use for the Dorches-
ter area in Dorset (Fig. 3.5) were soundly based on 
environmental data (principally land snails) from the 
research excavations at Mount Pleasant (Wainwright 
1979) and Maiden Castle (Sharples 1991), and commer-
cial archaeological investigations at Greyhound Yard 
(Allen 1993; Woodward et al. 1993), Alington Avenue 
(Allen 2002; Davies et al. 2002), and along the Dorches-
ter southern by-pass and western link (Allen 1988b; 
1997b; Smith et al. 1997). The individual environmental 
interpretations for each site (derived from the proxy 
dataset/s) were defined and characterized in terms of 
vegetation type and land-use character and plotted to 
obtain a ‘flavour’ of the distribution and pattern of the 
different environments. Strongly influenced by Evans’ 
concern about extending land-use interpretation over 

packages (sensu Needham & Macklin 1992), combined 
with a deep geoarchaeological understanding of the soil 
and sediment history. The latter requires identification 
of archaeological soil or sediment parcels or packets 
placed within a map of the modern soils and deposits 
as a proxy for past environments and environmental 
histories. Overall, this more geoarchaeological approach 
mitigates/minimizes some of the pitfalls of limited data 
sets in large areas (Allen 1997a, table 2; 2000, table 2.2; 
2005, table 7.3). More recently, reconstruction, inter-
pretations, and current projects (e.g. Avebury environs 
‘Between the Monuments and Living with Monuments’ 
projects – works in progress) have included more infor-
mation from geoarchaeology (presence and type of soils 
and sediments, and data from soil micromorphology).

Providing a land-use map and plotting the 
patterns of land-use require an exponentially larger 
number of datasets from within each chosen timeframe, 
and an in-depth comprehension of the whole project 
landscape at the ground level, i.e. for the project team 
to have walked a large portion of and visited most of 
the areas within each project landscape. Beyond that, 
it requires weaker interpretation, or even imagination 
or guesswork in the areas where data are limited – and 
this is where many archaeological scientists find a 
loss of ‘scientific rigour’ worrying, and retreat to the 
safety of computer assistance. Land-use modelling 
often then fails due to lack of data, resulting in low 
density of the spatial and temporal information in 
relation to the size, geography and topography of the 
landscape. Areas of limited evidence, or guesswork, 
are less problematic if they are made overtly explicit 
rather than unacknowledged.

These reconstructions allow much greater engage-
ment with archaeological audiences at an academic 
and interpretational level, as well as with the general 
public at a broader educational level. Without envi-
ronmental archaeologists’ direct input, we are often 
left with generalized artists’ impressions, which tend 
to be based on general notions rather than real data, 
and other archaeologists’ uninformed interpretation 
of our data, rather than developing these in a better 
and more nuanced way ourselves, or better still, in 
collaboration. The strength of such reconstructions 
is that they provide maps that can subsequently be 
checked and modified with the emergence of new 
datasets. Data-poor areas can be specifically targeted 
for fieldwork, and in these ways the maps are iterative 
and directly inform future fieldwork.

Normally the interpretational development would 
be progressive and successional – the framework being 
set, and the interpretations and reconstructions being 
tweaked, modified and developed with each new raft 
of archaeological and analytical (palaeoenvironmental 
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the other representing the late Neolithic/early Bronze 
Age, in line with the focus of many of the excavated 
sites. Interpretation of land-use and environment only 
extended over the areas from which data had been 
obtained (Allen 1988b).

Large areas of the landscape window were left 
unmapped, resisting the temptation to fill in the rest 
of the map, and keyed as ‘no data’, leaving the reader 
to guess (Fig. 3.5; Allen 1997b, fig. 120). Subsequently, 
working at the end of the ‘Stonehenge Environs Pro-
ject’, and just before completion of the polished volume, 
there was an opportunity to review the environmental 
data from the project (Richards 1990). This was under-
taken explicitly following Smith’s critical approach 
(1984; and pers. comm.) but employing a slightly more 
relaxed conservative approach than for the Dorchester 
environs. Four maps were generated (Fig. 3.6) reflecting 
the same periods used in Cleal’s (1990) summary of 
the pottery sequence over the landscape, and used by 
Richards (1990) for his review of the entire project. The 
environmental data from each site, and the presence 
of a significant archaeological monument or group of 
monuments, were considered to reflect the area sur-
rounding and beyond them. Throwing caution to the 
wind, the palaeo-environment was extended for half 
a kilometre around each significant site, making a one 
kilometre environmental ‘bubble’ around each set of 
environmental data.

Palaeo-environments were then also inferred 
around each significant archaeological monument (as 
they had been for the Dorchester environs). Although 
excited by the first environmental reconstruction based 
on data rather than informed archaeological supposi-
tion, and in spite of the 1 km environmental bubbles, 
the resultant maps still looked blank and echoed the 
problems/weakness of those from the Dorchester 
environs. Although the Dorchester (Allen 1997b) and 
Stonehenge environs (Allen et al. 1990) maps presented 
environmental interpretation over only the parts of 
the landscape from which data were obtained, the 
honest ‘blanks’ unfortunately effectively looked like 
open areas of cleared woodland, where in reality at 
the time it was thought they represented the opposite: 
dense woodland with little archaeological activity and 
thus little archaeological and palaeoenvironmental evi-
dence. Consequently, one has to question the value of 
these to (successfully) communicate land-use patterns 
and changes. Although critical of Smith stretching the 
extent of his environmental reconstruction beyond the 
limits of his data, his illustrations are bold, archaeologi-
cally more useful, and are ultimately spatially testable.

Surprisingly, although the large ‘Stonehenge in 
its Landscape’ project provided some key datasets 
(especially the Mesolithic post pits), my environmental 

Figure 3.4. Smith’s environmental reconstructions of 
the Avebury landscape (Smith 1984). Images reproduced 
with permission of the Prehistoric Society.

the whole landscape window as Smith had done, 
the reconstructions for the Dorchester area (initially 
presented in 1988), were more conservative. Two 
maps were generated: one for the mid-Neolithic and 
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It was realized that the reconstructions from 
the Dorchester and Stonehenge environs were aca-
demically and ethically strong. Interpretation was 
constrained to specific areas from which the data were 
obtained and to the immediately adjacent, and proba-
bly over-exaggerated ‘bubbles’, to which the data were 
considered to refer. However, as we have seen, the 
resultant ‘truthful’ images were not as informative as 
initially perceived. To overcome the ‘blankness’ of the 
1988 Dorchester and 1990 Stonehenge reconstruction 
maps, and to provide a more holistic reconstruction 
for the Stonehenge landscape, the interpretational 
envelopes for each vegetation type were stretched (Fig. 
3.7). Their extent was moderated principally by using 
geographical parameters (topography and hydrology) 
in a digital terrain model (DTM), combined with the 
distribution of both archaeological sites and artefact 
scatters. These parameters allow a more nuanced 

discussion was restricted to text narrative (Allen 
1995a,b). An opportunity to provide new palaeoen-
vironmental maps of the land-use and revise those 
produced for the preceding 1990s ‘Stonehenge Envi-
rons Project’ (Richards 1990) did not form part of the 
project design, as it was principally centred around 
the publication of previous twentieth-century, largely 
unpublished, excavations of the monument and asso-
ciated adjacent monuments. Nevertheless, the Royal 
Society and British Academy hosted a two-day con-
ference to celebrate the completion of this ‘definitive 
publication’ (Cunliffe & Renfrew 1997). That ena-
bled the publication of additional, personal research 
together with a review of the important Mesolithic 
(and other) data. The opportunity was taken to create 
what were then much more sophisticated illustrations 
of the land-use patterns, to assist our comprehension 
of the use of the whole landscape.

Figure 3.5. 1988 land-
use reconstruction for 
the Dorchester environs 
(Allen 1994; fig. 98; 
1997b, fig. 120). Images: 
Mike Allen.
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This process was essentially a slightly more informed 
and rigorous version of that used by Smith (1984; 1985) 
for Avebury. The maps were divided into pixels, and 
site and near-site archaeological and environmental 
data, and land-use interpretation listed for each. The 
level of confidence in that land-use ascription, on a 
scale of 1‒10, was recorded against the pixel data. In 
so doing, the interpretations were rigorous, justified 
and quantified, the ideal basis on which to enter into 
an interactive GIS and for remodelling in the future.

Returning to Avebury, my 2005 review of the 
Avebury area (Allen 2005), although lacking new 
illustrative suggestions of the land-use, did pub-
lish three environmental maps by Smith (1984), and 
reproduced four extant artist’s reconstructions by Jane 
Brayne, which provided the then new consideration 
of the changing land-use patterns (Fig. 3.8). Finally, 
as a result of the ‘Landscape of the Megaliths’ project, 

‘stretching’ of the environmental land-use interpreta-
tions, to cover the entire block of land with the map.

It was possible to identify five crude and relatively 
general land-use categories from the palaeoenviron-
mental data: i) oak, hazel, elm woodland, ii) secondary 
open woodland, iii) floodplain, iv) grazed grass, and v) 
arable plot. The land-use ‘envelopes’ (parcels of land 
with the same land-use characteristics; Allen 2000) 
were centred on the data, and manually draped over 
a DTM, creating an environmental reconstruction of 
the land use for the entire mapped area. The shape and 
extent of these envelopes were manually modified and 
manipulated in light of the environmental and archae-
ological data (collated, respectively, by myself and Ros 
Cleal), using the topography provided by the DTM, 
and the distribution of archaeological monuments, 
sites and artefact scatters as guides. More detailed 
description of this process is in Allen (1997a; 2000). 

Figure 3.6. The 
1990 changing 
prehistoric 
landscape from 
the ‘Stonehenge 
Environs Project’ 
from Richards 
(1990, fig. 155). 
Images reproduced 
with permission 
from Historic 
England.
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Figure 3.7. The 
1997 land-use maps 
and underlying 
DTM (Allen 1997a, 
plates 1–5). Images: 
Mike Allen.
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in 2013. Unfortunately, just as the long-awaited video 
(based on my interpretations and advice) was being 
completed, I realized that we needed to re-think and 
restart the whole thing from scratch (see below). 
Although not possible then, this is something that 
should remain high on the agenda, even though it is 
more diffi  cult to explain that most of the prehistoric 
landscape was enveloped in a woodland of some kind 
before being cleared for living, pasture, and monu-
ment building.

An excursion
Land-use reconstruction images are generated to 
assist in understanding people in the past and how 
and where communities lived and operated in the 
landscape: What was the landscape like? How did 
they modify and utilize that landscape? Was it changed 
though defi nite constructs, or inadvertently by every-
day activity? A graphical representation clearly brings 

Gillings et al. (2008, fi gs 5.4‒5.15) produced nine mas-
terful, detailed and critiqued reconstructions of the 
Avebury landscape from the pre-Neolithic to the late 
Bronze Age, derived conceptually in a similar way 
to those described above, but they were signifi cantly 
more sophisticated. The data were held within a GIS 
to assist manipulation, interrogation, output and visu-
alization, and, importantly, included much stronger 
plant community associations. This enabled them 
to subdivide the generic ‘woodland’ label into four 
separate ecologies, and the fl oodplain into two (Table 
3.1). As advocated strongly for earlier reconstructions, 
these are ‘accurately georeferenced and highly struc-
tured’ (Gillings et al. 2008, 174, table 5.3), and directly 
based on the palaeoenvironmental, archaeological and 
geographical data.

These reconstructions can inform both the aca-
demic and general public, as seen in the Stonehenge 
interpretation diorama in the new visitor centre opened 

Figure 3.8. Reconstruction of the Avebury landscape: a) mid-Neolithic c. 3400 bc, b) fi nal Neolithic c. 2200 bc, c) Early 
Bronze Age c. 1700–1600, and d) mature Bronze Age c. 1000 bc. Images: Jane Brayne.

a

c

b

d



84

Chapter 3

northern valley side to Wimborne-up-Monkton, where 
the human remains of a middle Neolithic woman were 
found (Green 2000; Montgomery et al. 2000).

All change: a new geoarchaeology and palaeo-
environment to consider
The illustrations above and presented in Figs. 3.4–3.9, 
have largely been discussed through the philosophy 
and mechanics of their generation, rather than the 
interpretation or re-interpretation they bring to the 
landscape they describe. All of the above, from 1984 
to 2008, were predicated upon the concept of pan-
European post-glacial/early prehistoric vegetation 
succession and the development of a widespread 
mixed oak deciduous wood (Tansley 1939) by the 
mid-Holocene (early Neolithic in the U.K). This suc-
cession included human interaction, modification and 
ultimately domination. On this basis, mapping the 
land-use and vegetation history required the identi-
fication of localized and successive clearings leading 
during prehistory to the almost wholesale removal of 
the post-glacial woodland cover over large areas of 
the U.K. Reconstruction maps were largely based on 
mapping the removal of that woodland, and the pro-
gressive opening of the landscape. Many reconstruction 
maps, therefore, started with a full woodland cover, 
with patches being ‘rubbed out’ where archaeological 
sites were constructed and where woodland clear-
ings were identified in the environmental data. The 
Avebury environmental maps by Smith (1984; Fig. 
3.4), the artist reconstructions by Brayne (Fig. 3.8; 
Allen 2005, figs 7.3a,b, 7.4a,b), Gillings et al. (2008, 

the archaeologist closer to the landscape, resources and 
processes of the past. But I was reminded that this is not 
the only way to ‘get into’ some of these past landscapes. 
If our palaeoenvironmental information is so good, and 
the archaeologist really understands the landscape, the 
geography and space, and empathizes with the place, 
it is possible to view that landscape in another way: 
one that is more difficult to share, but that helps refine 
and improve our interpretation. One way to test your 
own comprehension (strengths and weaknesses) of our 
reconstructions is to visually imagine the landscape 
as a reality; so real that you could walk through the 
imagined prehistoric landscape and describe it as you 
go. Not only is this self-informative, but areas that 
can and cannot be visualized and described well are 
the areas of strengths or weakness that require, if not 
attention, certainly recognition of their existence. One 
of the best studied areas, certainly in terms of size and 
data gain, is Cranborne Chase and the Allen Valley in 
England (Allen 1998; Allen & Green 1998; Green 2000; 
French et al. 2003; 2007). Ironically, although detailed 
soil mapping was undertaken in combination with 
palaeoenvironmental analysis, no full interpretive 
reconstruction map was produced. However, the 
landscape was visualized and described from the 
perspective of a middle Neolithic inhabitant of the 
landscape, ‘Cranborne lady’ (Allen 2002). Not only is 
the landscape described as viewed from the Gussage 
Down long barrow, but the reader is led on a journey 
which describes the countryside and vegetation, and 
they travel down the hillslope, across the Dorset Cur-
sus monument into the Allen Valley and then up the 

Table 3.1. Number of maps and vegetation/land-use categories deployed in the various environmental reconstructions discussed.

Avebury Dorchester Stonehenge Stonehenge Avebury

Smith 1984 Allen 1988b; 1997 Allen et al. 1990 Allen 1997a Gillings et al. 2008

2 maps
Early Neolithic–
Late Neolithic

2 maps
Early Neolithic–Late 
Bronze Age

4 maps
Early Neolithic–Later 
Bronze Age

5 maps
Mesolithic–
Later Neolithic/Early 
Bronze Age

9 maps
Pre-Neolithic–Late Bronze Age

Woodland Woodland Woodland Woodland Dense oak, elm woodland of clay 
with flints

Thinner oak, elm woodland on 
steeper clay slopes

Oak elm woodland on greensand 
and gaults

Mixed oak elm woodland on chalk

Secondary woodland Scrubland Secondary woodland Secondary woodland

River margins Floodplain Low woodland and carr

Woodland prone to flooding

General open 
grassland

Clearance, aka
general open grassland

Grassland Grazed grass Cleared pasture and herbaceous 
scrub

Arable plot Intensively farmed land Arable Arable plot Cultivated plots
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Figure 3.9. Examples 
of the 2008 land-
use reconstructions 
(Gillings et al. 2008, 
figs 5.6, 5.8–5.9, 186–9). 
Images reproduced 
with permission from 
Gillings et al. and 
Oxbow Books (see also 
Acknowledgements).
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al. 2013; 2016; 2018; Bunting & Farrell 2018; Farrell et 
al. 2020). Unless we take these bold steps, environmen-
tal archaeological interpretations of lived-in ancient, 
especially prehistoric, landscapes will be restricted to 
just more detailed but still two-dimensional abstract 
landscape interpretations, while our colleagues in 
other branches of archaeology look more clearly at 
patterns of occupation, settlement and activity in and 
across those landscapes.

Armed with these new data and interpretations, 
generated though a strong geoarchaeological approach 
with Charly French (French et al. 2003; 2007; Allen & 
Gardiner 2009), the concept of less wooded post-glacial 
environments is being extended into the Stonehenge 
landscape and the Avebury area (French et al. 2012; Allen 
2017b). The new plank of interpretations for, in particu-
lar, the Avebury area will combine the archaeological 
and geoarchaeological information and manipulate it 
via GIS and realistic computer visualization models, 
to create a new generation and the next stage in visu-
ally interrogatable models. By using a gaming engine 
(Unity), a 3D reconstruction of the Avebury landscape 
can be built. This is undertaken in a traditional way, 
using GIS to map heights, soils and sediments, and 
builds on the approach used by Wheatley (in Gillings 
et al. 2008). This is augmented with extra data taken 
from augering, geophysics and excavations, to which 
any other information, such as land snail, soil micro-
morphology, palaeobotany, or faunal remains can be 
added, and provides a set of basic areas that we can 
overlay on the landscape and assign different biome 
identifiers. The 3D nature of the landscape is built using 
elevation data, which can be imported into the gaming 
engine and turned into 3D terrain in which we can 
walk. The properties of the different biomes are coded, 
including, e.g. ‘grassland’, ‘woodland’, ‘riparian’, etc. 
We can assign a specific suite of plants, groundcover, 
trees, creating the palaeo-ecology, with the animals 
and birds (even with their bird song), as informed by 
the GIS model. These data are taken by the gaming 
engine and overlaid on the 3D terrain, which effectively 
populates it with the right plants in the right places, as 
well as the hydrology and river levels, including ‘re-
wetting’ some valleys. It is then possible for the viewer 
to wander around a virtual landscape using either a VR 
headset or just a ‘normal’ computer game screen (Stu 
Eve, pers. comm.). As each of these biomes is dynamic 
and assigned a crude timescale, it is not only possible 
to walk through the virtual landscape, but to see the 
biomes change through the various defined phases … 
walking through time!

This will undoubtedly assist us in the new re-
interpretation of the Avebury area in the first instance, 
and new palaeoenvironmental and geoarchaeological 

figs 5.4‒5.12), and mine for Dorchester (Allen 1988b; 
1997b) and Stonehenge (Allen et al. 1990; Allen 1997a) 
were all based on this premise. However, subsequent 
research in Cranborne Chase (French et al. 2007), the 
Stonehenge and Avebury areas (Allen & Gardiner 
2009; Allen 2017b) and previous research around 
Dorchester (Allen 1997b) allows us to realize for the 
first time that the post-glacial woodland cover was 
not as complete, nor as widespread, as previously 
surmised. Neither Cranborne Chase nor Stonehenge 
was densely wooded (French et al. 2003; 2007; Allen 
& Gardiner 2009; Allen 2017b; and see Alexander et al. 
2018). This has fundamental and profound implications 
for our interpretations of these prehistoric landscapes, 
but also for the understanding of the ecology of the 
British countryside (Alexander et al. 2018; see also 
Whitehouse & Smith 2010; Allen 2017b).

As a uniform continuous post-glacial woodland 
cover can no longer be assumed (see also Bell this 
volume), the premise of all previous palaeoenviron-
mental landscape and land-use maps is therefore false. 
New interpretations have to rely more on actual data 
points within the landscape, each with their own small 
geographical and variable chronological points of ref-
erence, rather than assuming a widespread woodland 
backdrop. This has huge and fundamental implications 
for environment and land-use reconstructions, and for 
our understanding of the communities who inhabited 
them (Allen & Gardiner 2009). Although full analysis 
of all the new data is not yet complete, we will be able 
to provide new general images/visualizations of the 
nature of the Stonehenge and Avebury landscapes, 
and, significantly, they will be (some of) the first to be 
based on the post-Tanseyan hypotheses presented by 
French et al. (2003; 2007) and Allen (2017b).

Conclusions: concepts and communicating 
patterns of land use

With the significantly increased level of analysis 
through space and time, as exemplified by Charly 
French’s own work in collaboration with the author 
and other colleagues on Cranborne Chase, the Stone-
henge Riverside Project, and at Avebury, what is now 
needed is a more concerted attempt to tentatively but 
assuredly apply science-based and more rigorous 
ecological modelling and interpretation of defined 
land-use ‘packets’ (as Gillings et al. 2008 attempted), 
and map these patterns over whole landscapes. Whilst 
we must admit that we have less confidence in the spa-
tial distribution of extent of some land-use envelopes, 
this can be mitigated in part by palaeo-ecological 
modelling, a topic being investigated by a number of 
research projects (e.g. Caseldine et al. 2008; Bunting et 
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interpretations, but new ideas, new landscapes and 
new worlds, all led, imbued and encouraged by Charly. 
Perhaps in hindsight one of the failures or weaknesses 
of the Cranborne Chase project and publications was 
not to attempt to visualize or map the new and novel 
land-use reconstruction. This was not explicitly in our 
original research design; perhaps it should have been, 
but now the opportunity exists to go back to the data 
and revisit that world, virtually.
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datasets will then be available for scholars to engage 
with both as information increases, and as the basis 
of interpretations changes again, as will the entire GIS 
and gaming model.

This paper is being written as visual computer-
generated aids are increasing in complexity and ability 
at a pace, and becoming more widely available to the 
skilled, trained and untrained operator. Although this 
offers fantastic opportunities, we must also be wary 
and vigilant not to be fooled by visually impressive, 
beautifully rendered computer-generated images of the 
past, masquerading as ‘reconstructions’, rather than 
the ‘operator’s impression’ that they are. What these 
computer-aided systems allow is the visual manipula-
tion of the vegetation patterns, hydrology and water 
levels, and landscape views. As I complete this paper, 
we are just about to enter this world with the ‘Living 
with Monuments’ (Avebury) project where, using our 
new data, a new generation of maps, or worlds, will 
be generated.

Postscript

I have been lucky enough to work closely with Charly 
French on projects from Cambridgeshire to Dorset, 
encompassing Stonehenge and Avebury on the way. 
As these projects have been completed, and others 
approach their conclusion, it has been a great jour-
ney, and behind us we can see that excellent intuitive 
field geoarchaeology and concerted strong commu-
nal fieldwork, followed by in-depth analysis, have 
led to not just modification and improvement of old 
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