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Abstract
Archaeology is the study of the human past from its
material remains, most of which are made of or found
within soils and sediments. Past human actions impact the
soil record, as seen through relics of changes in soil
characteristics and qualities, changes to sedimentation,
and the presence of archaeological features and artefacts
preserved within modern soils. Soil and sediment condi-
tions control what survives in the burial environment,
what decomposes, and consequently influence all archae-
ological sites, artefacts, and ecological remains. The study
of these remains, through survey, excavation, and
post-excavation analyses, informs our understanding of
past cultures and environments, providing insight into
how people have interacted with the soil, both directly,
through settlement, land use, and monument construction,
and indirectly, by altering local ecosystems over time.
Soils can be considered repositories of traces of human
action, and in turn the soils of Ireland have formed under
the continuous influence of people, up to the present day,
when most land in Ireland is actively managed for
agriculture, forestry, extraction or construction. Conse-
quently, all land managers are stewards of soil-bound
heritage, and have the opportunity and responsibility to
recognize the archaeological heritage value of land in
their care, and to participate in conserving this value as a
public good. This chapter reviews some of the soil
evidence for Irish landscape history, the heritage content
of soils, archaeological work that has helped discover that

heritage, and issues surrounding the management of the
cultural heritage in soils.
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19.1 Introduction

Archaeology is the study of the human past from its material
remains, most of which are made of or found within soils
and sediments. Past human actions impact the soil record, as
seen through relics of changes in soil characteristics and
qualities, changes to sedimentation, and the presence of
archaeological features and artefacts preserved within mod-
ern soils. Soil and sediment conditions control what survives
in the burial environment, what decomposes, and conse-
quently influence all archaeological sites, artefacts, and
ecological remains. The study of these remains, through
survey, excavation, and post-excavation analyses, informs
our understanding of past cultures and environments, pro-
viding insight into how people have interacted with the soil,
both directly, through settlement, land use, and monument
construction, and indirectly, by altering local ecosystems
over time. Soils can be considered repositories of traces of
human action, and in turn the soils of Ireland have formed
under the continuous influence of people, up to the present
day, when most land in Ireland is actively managed for
agriculture, forestry, extraction or construction. Conse-
quently, all land managers are stewards of soil-bound her-
itage, and have the opportunity and responsibility to
recognize the archaeological heritage value of land in their
care, and to participate in conserving this value as a public
good. This chapter reviews some of the soil evidence for
Irish landscape history, the heritage content of soils,
archaeological work that has helped discover that heritage,
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and issues surrounding the management of the cultural
heritage in soils.

19.2 Irish Landscape History from the Soil
and Sediment Record

The soil record in Ireland extends from the end of Pleis-
tocene glaciation to the present day. During most of this time
the island has been occupied by humans, and thus all Irish
soils have developed with human influence along with nat-
ural soil formation factors. From the end of the last ice age,
parent materials such as rock and glacial till have been
constantly weathering and transforming into soil, affected
over time by climate, topography and organisms (Jenny
1941; for studies in Ireland see e.g. Dimbleby 1965; Moles
et al. 1995; Moles and Moles 2002). Since the arrival of
humans into the Irish landscape at least 10,000 years ago (cf.
Dowd and Carden 2016), their activities have influenced the
factors of soil formation, especially those related to biota.
The activities of early settlers and farmers, who felled trees
for land clearance and introduced tillage crops and grazing
domesticated animals, converted previously forested land-
scapes into long-term grasslands by at latest the end of the
Neolithic period (O’Connell and Molloy 2001). Agricultural
landscapes have been largely maintained to the present day,
with varying intensity, focus and technology of farming
practices. Expansion and contraction of settlement areas and
alterations to drainage have caused soils to change over time,
against a backdrop of larger-scale climate shifts. Effects of
cultural activity on soil development are widespread in the
archaeological and environmental record across northern
Europe, highlighting the impact of human cultural practices
on the environment over time (e.g. Roberts 2014).

Irish evidence suggests similar trajectories over time to
those of the rest of northern Europe (e.g. Weir et al. 1971;
Macphail 1986; Macphail and Robertson 1989). Soil chan-
ges related to erosion (soil loss and slope movement), altered
drainage, intensifying tillage practices, the impact of settle-
ment construction and of industry are among the most evi-
dent. Vegetation clearance, followed by centuries without
forest canopy, has increased the impact of rainfall and ero-
sion, leading to waterlogging of soils, reduced profile
thickness, podzolisation, and, in some locations, the initial
steps in peat formation (Clayton 1973–4; Cunningham et al.
1999). Through centuries of agricultural management, lim-
ing agents and nutrient-rich manures have been applied to
fields (Collins 2008) to maintain a relatively high pH, active
rooting and soil faunal activity, sustaining the productive
capacity of the soil.

Soil exposure through deforestation, crop rotation and
tillage practices may all increase soil erosion by wind and
water action, particularly on slopes. Given the climate and

topography of Ireland, erosion is seen today (e.g. O’Sullivan
et al. 2014; McCormick et al. 2014; Drew 1983; Huang and
O’Connell 2000) and in the archaeological record (e.g.
Moles et al. 1999). A typical ‘stable’ grassland today would
have seen at least one phase (but usually many) of past
forest/scrub clearance, and often also several phases of past
tilling, some prehistoric and some historic. The types of
impact expected are surface (e.g. deflation, colluviation,
crusting) and sub-surface (e.g. nutrient leaching, clay
redistribution, size-sorting of inclusions). Identifying land
clearance archaeologically requires rigorous modelling of
soil profile changes over time, in addition to proxy envi-
ronmental indicators such as pollen or charcoal records.
Pollen records exist in ancient bogs and in lake and stream
sediments found across Ireland (e.g. Jessen 1949; Mitchell
1951; Smith 1961; Thompson 1997; Lomas-Clarke and
Barber 2004; Edwards and Whittington 2001; O’Connell
and Molloy 2001; Turner et al. 2015; Mitchell et al. 2013),
but little attention has been paid as yet to linking local soil
records with these regional proxies of vegetation change
over time (but see Verrill and Tipping 2010). Many
archaeological soils in Ireland show localised indicators of
past vegetation and turf clearance, breaking up of the
ground, agricultural interventions, and the impact of
amendments related to ancient tilled fields (e.g. Case et al.
1969). These are seen through physical disturbance indica-
tors ranging from ridged field systems and lynchets to
‘buried’ spademarks to microscopic clay accumulation fea-
tures typical of cultivation (e.g. ‘agricutans’) identified
through soil micromorphology. Amendment indicators may
include certain artefacts, manures, ash, seaweed inclusions,
chemical alterations, and related morphological evidence
such as of soil faunal activity (e.g. Barker 1985; Case et al.
1969; Courty et al. 1989; Jongerius 1983; MacPhail 1990;
Romans and Robertson 1983).

In addition to the soil record, about one-fifth of Ireland
has or had peat cover (cf. Hammond 1981). Peat consists of
surface organic sediments created when plant litter produc-
tion exceeds decomposition; the cool, moist Irish climate
and high water retention, provide good conditions for plant
growth, and poor conditions for decomposer organisms. Peat
has formed in large shallow basins (former post-glacial
lakes) in the midlands. In upland areas from the
mid-Holocene Epoch on, blanket peats have formed, some-
times covering prehistoric fields and settlements (e.g.
O’Sullivan and Sheehan 1996). The question has long been
asked whether early agriculture or agricultural changes
somehow caused blanket peat to start forming in the past
(Mitchell 1972), or if peat formation was triggered by cli-
matic change with an increased moisture surplus (either
increased rainfall or decreased evapotranspiration—see
Thorp and Glanville 2003). Caulfield et al. (1998) dated
discontinuous peat formation to before the occupation of
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Neolithic field systems at Belderrig, Co. Mayo, and matched
the later date-range of pine trees rooted in peat across west
Mayo with a synchronous event in Scotland. These lines of
evidence suggest that peat development was due to climate
change, and not agriculture.

19.3 Soil and Sediments as a Repository
of Archaeological Heritage

In addition to providing information on landscape history,
soils and sediments are the preservation environment for
most archaeological artefacts and features. All of these ele-
ments of the archaeological record can be studied through
survey, excavation and post-excavation approaches adapted
to the specific soil, sedimentary and geological environment.

The archaeological heritage of Ireland is afforded statu-
tory protection through the National Monuments Act (1930)
and its subsequent amendments (1954, 1987, 1994, 2004),
which provide for the establishment and maintenance of
statutory inventories, including the Record of Monuments
and Places (RMP), based on the Sites and Monuments
Record (SMR). Known monuments and zones of notification
for operations around monuments are shown on the maps of
the National Monuments Service (NMS), and can be viewed
on the NMS websites (www.archaeology.ie; www.her-
itagemaps.ie). Where sub-surface features are known, they
may be similarly protected, and require consideration within
planning processes. However, at present in Ireland these are
not systematically included on the Sites and Monuments
Record. These features may be found through various survey
methods, and their states of preservation and potential sig-
nificance should be assessed and then revised on a regular
basis through auger and/or bulk sample analyses. Guidelines
for reporting and protecting archaeological sites are available
at www.archaeology.ie.

There are currently no guidelines available for soils in
Irish archaeology. However, by understanding the charac-
teristics of local soils, broad predictions can be made about
the likelihood of preservation of aspects of archaeological
heritage. For instance, an acidic, freely-draining soil such as
a Podzol on granite is unlikely to preserve bones or unburnt
organic remains, and may not respond well to certain geo-
physical survey techniques. A Cambisol soil over limestone
and under tillage is likely to have disturbed artefacts, pre-
served but fragmented bones, no wood, and can be expected
to deliver excellent magnetometry results. A Stagnic
Groundwater Gley soil in a floodplain is likely to contain
organic remains, with surface features masked by alluvial
deposits. Technologies including aerial photographs, satel-
lite imagery or LiDAR (Light Detection And Ranging) may
allow larger features to be seen, appearing as anomalies
based on variations in topography, soil moisture and plant

growth. The predictive qualities of the soil and sedimentary
record allow archaeologists to tailor assessment, conserva-
tion, and research activities. Soils are very locally diverse,
however, and broad models do not allow for the variation
often seen across just a few meters, thus restricting accuracy
of zero-impact intervention approaches. Soil maps (e.g.
Creamer et al. 2014), aerial photographs, LiDAR, geo-
physics and other remote-sensing approaches, while all
useful for archaeology, also have limitations. Assessment of
conservation environments is best achieved through loca-
lised methods such as soil auger survey, bulk soil analyses of
surface samples, or by test-pitting. Around Ireland, there are
tens of thousands of ancient remains preserved as features in
the soil, a proportion of which also have above-ground
remains, built of earth and/or stone. Earthen monuments
vary from large and clearly visible structures, such as pas-
sage tombs, ringforts, hillforts or henge monuments (ditch
and bank, sometimes with stone or timber circles), to
remains with no surface expression. Earthworks and buried
features survive from times with no written records, from
diverse societies from whom little else remains.

The depth-limit of an archaeological excavation is usually
set at the depth of construction disturbance, or at the level
below which no further traces of human activity can be
found. In Ireland, this is normally at the level of glacial
deposits or rock. An artefact-free depth of alluvium or sand
does not necessarily indicate the lack of earlier activity at the
site, as these Holocene deposits can cover earlier activity. As
such, archaeologists must also be aware of the sedimentary
environment and history of a site, and tailor assessment
strategies accordingly. Assessment and monitoring may also
go further, in the case where a development will affect
drainage, and thereby survival of deeper buried remains on
and around the site (e.g. French 2004).

When survey and/or excavation are completed, finds are
documented, conserved and stored, and the record of exca-
vated contexts and features forms a permanent site descrip-
tion and stratigraphic record. The excavated soil is not
preserved, although bulk samples may be taken for extract-
ing biological remains, and undisturbed monoliths may be
prepared for thin-section preparation. This process of
“preservation by record” creates an intellectual resource that
offsets the fact that interventions, including archaeological
interventions, irreversibly disturb the deposits and soils
studied. Excavation records are accessible through govern-
ment libraries and the online services noted above, but the
amount and detail of the soil and sediment information
recorded is highly variable both in original recording and in
publication. Soil and sediment characteristics underpin the
archaeological record and so wider access to primary records
is greatly needed (Fig. 19.1).

Artefacts and environmental remains decompose more
rapidly in aerobic soil environments, leaving a biased
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residue of the most-durable materials, such as worked stone,
charcoal, ceramics and glass. The survival of metals and
bone is more variable, being very dependent on soil pH and
redox potential, related to soil minerals and oxygen avail-
ability. Soil disturbance from fauna, flora and human land
use also has a major impact on the condition of archaeo-
logical materials. The anaerobic conditions in bogs and other
wetlands have led to a high level of preservation of organic
remains, including ‘bog bodies’ (e.g. Kelly 2013; Ber-
mingham and Delaney 2006), timber trackways (e.g. Raftery
1996; Moloney et al. 1995; Gowen et al. 2005),
crannog-type lake settlements (e.g. Fredengren et al. 2010;
Bermingham and Moore 2015), and objects like the Faddan
More Psalter (Gillis 2012). However, in these environments
objects such as low-fired pottery, bones and shells see
variable or zero preservation.

The survival of human remains illustrates the different
preservation potential of varying soil and sedimentary envi-
ronments (Fig. 19.2). In the anaerobic, strongly-acid condi-
tions of Irish peat bogs even soft tissues such as hair, skin,
and internal organs may be preserved, including the gut
contents of ‘bog bodies’. The rigid mineral material of bone,
calcium hydroxylapatite, dissolves in the acidic solution of

peat bogs, leaving behind a bone-ghost of collagen protein. In
acidic but aerobic soil environments, complete decay of bone
and soft tissues may occur, leaving no surviving human
remains (Fig. 19.2, right). Bones in all soils are subject to
decay, including in alkaline conditions such as over lime-
stone, as rainwater, organic acids, and biota have an impact in
all soil types. The decay process takes time, and more soluble
materials decompose or alter first, e.g. organic components
such as collagen often disappear before bone mineral, and
porous bones decompose more quickly than denser bones.
Animal bones and shells provide information regarding
ancient human lifestyles and environments, and are subject to
the same decomposition processes as human bones. Suitable
preservation conditions with appropriate soil chemistry and
little disturbance allow investigations on demography, diet,
genetics, origins, health and lifestyles from the bone record
(e.g. McKenzie et al. 2015; Knudson et al. 2012).

Other soil processes that greatly affect the archaeological
record include burial by surface-casting earthworms, mineral
weathering, leaching by rainwater, size-sorting by biota and
water, and processes involved in the cultural practices of
cultivation, especially tilling and amendment. For example,
anecic earthworms generate a surface layer of granular soil

Fig. 19.1 Artefacts in their soil context at Belderrig, Co. Mayo. Left:
Unconsolidated surficial deposits exposed by coastal erosion, post-
glacially transformed at the surface into mineral soil. Blanket peat
developed over the mineral soil, and was later cut away for domestic
fuel, with the truncated peat remnant reclaimed as grassland by
cultivation and liming. Archaeological excavation is seen inside the
yellow fence. Right: A close-up of the upper soil profile shows stone

artefacts associated with Mesolithic activity in two layers. At this site,
evidence of Mesolithic activity is overlain by Neolithic field walls
enclosing land over a large area, all below the former peat (Warren
2008). This specific cliff profile was not excavated, as it was unstable
and unsafe for work; the status, identity, and heritage value of these
particular objects, and the objects themselves, are now lost to the sea
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crumbs by digesting and excreting soil particles creating
surface casts. As they do not ingest larger objects, the latter
travel downwards over time, forming a lower layer often
recognized as a stone line in the soil profile, but which can
also include pottery, bones—anything above the size of a
sand grain. This process is frequently seen in Irish soils and
affects the stratigraphy of the archaeological record, as do
biomechanical processes more widely (Johnson 2002).
Earthworms are typically most active in calcareous soils
under stable grassland conditions. Tillage of such soils
brings the size-sorted artefacts and stones into the upper part
of the profile, meaning they are doubly disturbed in the
vertical dimension. Tillage also moves objects horizontally,
and this impact is especially strong on slopes, where objects
also move due to gravity, and objects with less mass are
moved further downslope by gravity and slope erosion than
those with greater mass (Lewis 1998). As such, artefacts in
alternating grassland and tillage, typical of much enclosed
agricultural land in Ireland in recent centuries, can show
substantial displacement and size-sorting vertically and
horizontally. Understanding these dynamics, the relative

locations of objects within the soil can also be used to
identify ancient sites. Immediately after cultivation, organ-
ised surveys of ploughed soil by trained fieldwalkers can be
used as a systematic method of recording artefacts to provide
information on site types and chronology. In fields with little
slope, or in combination with other survey approaches, this
method can also be used to estimate the potential location of
remains enclosed within the soil.

Ancient land use and soils can be modelled by under-
standing these processes. For example, where a pebble-free
topsoil horizon is found underneath a monument, it can be
suggested that it represents pre-monument earthworm sort-
ing undisturbed by ploughing, at least in the immediate term
before monument construction. This indicates that the
monument was built in a grassland clearing or a pasture field
that was grazed for some time (probably decades) prior to
the construction of the monument. Earthworms and other
soil fauna can also influence soil drainage and erosion, thus
affecting the burial environment, and may cause organic
remains such as charcoal to be broken up (Goldberg and
Macphail 2006; Courty et al. 1989).

Fig. 19.2 Soil conditions lead to varying preservation. Left: Human
remains preserved in the acid, anaerobic environment of a waterlogged
peatland, a Dystric Histosol: fingers of Oldcroghan Man (reproduced
courtesy of the National Museum of Ireland). Centre: Bones, consisting
of mineral remains with the protein fraction—all soft tissues and a
wooden coffin decomposed—in the alkaline aerobic burial environment

of a probable Cambisol at St. Brigid’s Hospital, Ballinasloe (Rogers
et al. 2006). Right: Excavated grave cut with no human remains,
following complete decomposition of organic remains and solution of
calcium phosphate bone minerals in a strongly acid Podzol; Temple-
teenaun, Co. Wicklow (O’Sullivan et al. 2009)

19 Soils and Archaeology 271



19.4 Geoarchaeology

Geoarchaeology combines earth science disciplines with the
cultural approaches of archaeology to interpret ancient use of
space, site construction and materials, landscape history and
environmental changes. It makes use of many specialized
physical, chemical and morphological approaches to identify
deposited materials and the formation processes they repre-
sent. Few geoarchaeological studies have been undertaken in
Ireland, compared to some other parts of Europe (e.g.
Cornwall 1958; Keeley and Macphail 1981; Fédoroff and
Courty 1987; Revel 1991; French 2003; French et al. 2007).
Soils ‘buried’ under monuments and used as construction
materials in earthen monuments were, however, a focus of
Irish research in the early to mid-twentieth century. These
early studies demonstrated the potential of Irish soil and
sediment remains to reflect past landscape conditions and
site histories. Buried soils and soils used in monument
construction often reveal substantial landscape change over
time, with monument soils indicating landscape character-
istics different to modern conditions at the same location.
Modelling how these changes occurred over time suggests
that substantial soil erosion and alteration have occurred
since at least the Neolithic Period across Ireland (e.g.
Common 1940; O’Kelly 1951). For instance, a great deal of
discussion focused on how variations in soil color can
inform on monument and landscape history (e.g. O’Kelly
1951; Brade-Birks 1951; Proudfoot and Simmons 1958;
Proudfoot 1960). Modern approaches to archaeological soils
have become increasingly sophisticated: there are many
more methods for studying ancient soils, and increased
knowledge available from international research that allows
a better interpretation of ancient soil history, human creation
of sediments, and past land-use impact. The potential of past
climate change to be related to these alterations in Ireland
has been noted above, but the record of soil history is not
well understood or dated on dryland soils, even where
substantial monuments have been excavated. There are also
many issues relating to pre-monument land use, the building
of monuments, continuing and altered soil development, and
the impact of a monument on the underlying soil profile (for
some recent Irish examples see, e.g. Ostericher 2014;
Ostericher and Lewis, in press).

19.5 Archaeological Prospection

Archaeological prospection enables certain aspects of the
archaeological record to be characterised without damage.
The preference of archaeologists is for heritage objects to
remain buried and for non-destructive methods to be

employed where possible, with excavation always a last
resort (DoAHGI 1999). Non-destructive methods include the
analysis of documentary sources, maps, aerial photographs,
folklore and local knowledge, as well as non-invasive or
low-impact fieldwork, such as walk-over survey and remote
sensing (e.g. LiDAR, geophysical and geochemical survey).
More invasive investigation is required in advance of
development (e.g. buildings, roads), where at least the upper
soil will be removed entirely, destroying any surviving
remains. Archaeologists would also recommend investiga-
tion by field-walking for tilled fields, as these agricultural
practices are constantly eroding, disturbing, and exposing
new and deeper archaeological deposits. Even where exca-
vation is required, archaeologists prefer to leave at least part
of each site for future study. For example, the Viking set-
tlement of Woodstown, which led to the establishment of
Waterford city, was identified on the planned route of the
N25 roadway (since re-routed) during a program of
archaeologically-monitored test-trenching. As important
finds were retrieved, further investigation was undertaken in
small trenches, but most of the site was left in place (Russell
and Hurley 2014).

LiDAR works on the principle of transmitting laser beam
pulses and calculating distance by measuring the time taken
for these beams to return, and record very low-profile surface
topography, which may reveal archaeological features (Opitz
and Cowley 2013; Crutchley 2010). Geophysical survey
describes a range of remote sensing techniques (e.g. mag-
netometry, electrical resistivity, ground penetrating radar)
used to map sub-surface features (Gaffney and Gaffney
2011; Gaffney and Gater 2003). Such approaches use soil,
sediment and material properties to identify anomalies,
which occur in patterns and types that may indicate
archaeological features. While geophysical survey may be
airborne (e.g. Gallagher et al. 2016) for archaeology it is
usually ground-based owing to the spatial resolution
required.

Geochemical surveys involve minor intervention, usually
by sampling from the topsoil. Such geochemical survey can
be multi-elemental; however, the main approach used in
Ireland has been phosphate analysis (e.g. Ullrich 2010,
2013). Phosphate analysis is also of particular interest in
agronomic nutrient management. In recent years, there has
been an increasing degree of overlap between agronomic soil
survey and archaeological prospection (e.g. Hoefer et al.
2009, 2012). For instance, the UK DART Project (‘Detec-
tion of Archaeological Residues using remote sensing
Techniques’) aimed to quantify some of the variables
responsible for the appearance of archaeological sites
through remote sensing (cf. Donoghue et al. 2006; Stott et al.
2015). Other projects have explored the possibility of using
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multispectral satellite remote sensing data to identify
archaeological features in grasslands as a function of vege-
tation health (Bennett et al. 2013), by employing methods
derived from forestry applications (e.g. Tewari et al. 2003;
Tuominen 2009). The use of hyperspectral imaging, espe-
cially in tandem with increasingly advanced UAV
(Unmanned Airborne Vehicles, or ‘drones’) technology is
likely to be significant in the future of precision agriculture,
with the data also having significant and as yet untapped
archaeological value (Doneus et al. 2014).

Surveys and excavations on construction projects during
Ireland’s economic boom greatly increased the number of
recorded sites, and expanded our knowledge of the cultural
materials contained in the soil (e.g. Grogan et al. 2007;
McKenzie et al. 2015; O’Connell 2013; Russell and Hurley
2014). Even systematic investigation does not, however,
always capture all sites. For instance, in Ireland it is standard
practice to excavate trial pits and test-trenches, but
pre-construction environmental assessment does not regu-
larly include topsoil sieving or fieldwalking, and monitoring
of topsoil stripping is variable. It is likely that many artefacts
once held in the topsoil have been lost to the record because
of this, despite otherwise rigorous assessment processes
(Fig. 19.3).

Case Study 19.1 Farming Landscapes Through
Time—Examples from County Meath
The Archaeological Ensemble of the Bend in the
Boyne, more widely known as the Brú na Bóinne
World Heritage Site (WHS), is one of only two
UNESCO archaeological WHS in Ireland. It was
inscribed in 1991 owing to the scale and extent of its
passage tomb cemeteries, its long history of settlement
and burial, and its exceptional megalithic art. Brú na
Bóinne occupies c. 3331 ha, divided into a core area
of 770 ha, with buffer zones to the north (798 ha) and
south (1763 ha) (UNESCO 1993). Brú na Bóinne is
known worldwide for its Neolithic monuments, in
particular its concentration of more than 41 passage
tombs dating to the Middle Neolithic (c. 3600–
3100 BC), including the ‘megatombs’ of Knowth,
Dowth and Newgrange, marking the pinnacle of the
passage tomb tradition in Ireland (Eogan and Doyle
2010). The area is also agriculturally rich, with Meath
having the second highest proportion of dry, lowland
mineral soils in Ireland (Lee 1974, 152–3) and one of
the lowest proportions of ‘marginal’ land (<20%—
ibid., 154). Modern land use is predominantly pastoral,

Fig. 19.3 Methods of archaeological prospection. Left: Geophysical
prospection image from a fluxgate gradiometer survey of the top of
Lyons Hill, Co. Dublin (Leigh 2010). Variations in the signal represent
fluctuations in the local magnetic field, responding to soil materials such
as burning and ditch fills. Centre: Test trenching at Woodstown, Co.
Waterford (red) led to the discovery of an early Viking-Age settlement.

Subsequent fluxgate gradiometer survey (stippled grey areas) revealed
information about the layout of the site (Russell and Hurley 2014,
Fig. 3.2). Right: Site of the Lismullen henge, showing the road-take land
with the discovery site covered by plastic, stripped topsoil, test trenches,
and also revealing subsoil colours with increasing organic-matter
content from light to dark. Image Muireann NíBhrolcháin
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with only 41 ha of the core area under arable agri-
culture (Lydon and Smyth 2014). However, agricul-
ture in Brú na Bóinne is of much greater antiquity,
extending back to the early Neolithic (c. 4000–3600
BC), associated with the construction of large rectan-
gular houses, the remains of which underlie the great
tomb of Knowth (cf. Smyth 2011; Eogan and Roche
1997). The first farmers practiced arable and pastoral
agriculture (McClatchie et al. 2014) and flourished for
a brief time (c. 3700–3600 BC) (McSparron 2008). It
has been suggested that this early Neolithic ‘boom’
was followed by a middle Neolithic ‘bust’, with a
decrease in agricultural activity and a change in
domestic architecture to less substantial structures
(Whitehouse et al. 2014). However, this argument
should be balanced against the enormous increase in
monument construction at this time (Smyth 2014).

In the late Neolithic (c. 3100–2500 BC), the focus
moved away from tombs towards the building of large
ritual spaces, possibly for seasonal gatherings. Brú na
Bóinne continued to be a major focus of monument
construction, incorporating a high density of monu-
ments, including at least seven embanked enclosures
and four post-circles (Stout 1991). Evidence for later
prehistoric activity within the area is scant. The
Bronze Age (c. 2500–500 BC) has been interpreted as
a time of reduced monument construction within Brú
na Bóinne, although in the early part of this period
significant settlement activity has been identified
(Mount 1994; O’Kelly et al. 1981). Iron Age (c.
500 BC to AD 400) activity is less elusive, with
burials at Knowth (McGarry 2012) and suggestions of
Iron Age activity at Newgrange (Ó Néill 2013).

Besides the surveys and excavations in the area,
there has been a little work on using soils and sedi-
ments to better understand the prehistoric landscape of
the area. For instance, preliminary studies of the
geomorphology and environmental records of the
region have revealed a post-glacial landscape history
that fits with a regional model of Neolithic landscape
clearance, and have suggested potential relationships
between monument siting and aspects of the river
system (such as one round barrow possibly having
been built on an island at Newgrange—Foster and
Turner 2009). A recent soil micromorphology study of
soils at Knowth (Ostericher 2014; Ostericher and

Lewis, in press) has developed a model of land use and
monument construction at the site, and explored issues
of soil change over time. Despite the demonstrated
strengths of soil micromorphology for interpretation of
earthen monuments and archaeological landscapes
(e.g. Courty et al. 1989; French 2003; French et al.
2005, 2007; Goldberg and Macphail 2006; Macphail
2007), the approach has been applied only rarely at
Irish sites (e.g. Ellis 2002; Lewis 2003; Verrill 2006;
Verrill and Tipping 2010).

At Knowth the buried soil showed a history of
stable vegetation, probably Mesolithic forest, which
was disturbed locally, probably related to
pre-monument settlement activity (e.g. Eogan and
Roche 1997), and monument construction (Ostericher
2014). Variations in turves used to build the monu-
ment showed wetter grassland soils as well as tilled
soils, reflecting local land use at the time of the
monument’s construction. Evidence of scarping and
turf stripping were found in the soil profiles, while
pre-passage tomb surfaces and use of space were also
discussed (Ostericher 2014; Ostericher and Lewis, in
press). The findings augment our understanding of the
site and its landscape history, demonstrating the value
of advanced analytical soil approaches for archaeo-
logical interpretation in Ireland.

In the Early Medieval period (c. AD 400–1000) a
number of large, complex sites are known at Brú na
Bóinne. These include at least five multivallate (more
than one rampart) enclosures, likely to have been of
high status and potentially under the control of
Knowth, the seat of kings of Northern Brega from the
7–10th centuries AD (Swift 2008; Mac Shamhráin
2004). While there is little direct evidence for agri-
cultural practice in Brú na Bóinne at this time, studies
of Early Medieval agriculture in Ireland show an
intense focus on cattle, especially in the earlier part of
the Early Medieval period, with cultivation of barley,
oats and wheat intensifying from the 8th century AD
onwards (e.g. O’Sullivan et al. 2014; McCormick et al.
2014). Field systems appear to have clustered around
settlement enclosures (ringforts), but the land use in
these fields has yet to be systematically investigated.
Later in the medieval period, field systems with a
thoroughfare and associated house structures or
enclosures appear. These ‘Deserted Medieval
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Villages’ (DMVs) are widely recorded across Ireland
(Glasscock 1971; O’Connor 1998; Barry 2002), with
some examples recently identified by lidar survey in
the Boyne Valley (e.g. Dowth; Wardstown—Davis
2011).

A Palimpsest of Farming Landscapes on the
Lands of Dowth Hall
Located around 7 km east of Slane village, the lands at
Dowth Hall represent one of the largest land-holdings
(c. 174 ha) in the Brú na Bóinne WHS. These repre-
sent a remarkably intact demesne landscape, which has
retained its integrity since at least the 13th century AD,
mostly under the ownership of the Netterville family
(early 14th–early 19th century; Byrne et al. 2008). The
land is currently under pasture, and has been home to a
variety of farming landscapes from the Neolithic on.
The Neolithic presence is most apparent from two
small passage tombs and Dowth Henge (Site Q),
located on a prominent east–west shale ridge. It is
thought that most Irish henges were made by scarping
the enclosed area for the construction of the earthen
banks (Stout 1991), an interpretation corroborated by
recent soil micromorphological study at Rath Maeve
near Tara (Ostericher 2014), but Dowth Henge has
both internal and external ditches, which may have
provided much of the earthen material used in its bank
(Fig. 19.4).

Present-day land management strategies, focused
primarily on restoring the fertility of the land, have
helped in the discovery of medieval farming land-
scapes at Dowth Hall. Systematic estate-wide soil
analysis for agronomic nutrient management identified
unusually high phosphate levels in three areas.
Enhanced phosphate levels relative to the surrounding
area can reflect past human activity, with potential
cultural sources including human and animal waste,
refuse, burials, and wood ash (Holliday and Gartner
2007, 301–5). Geophysical survey was subsequently
carried out over the Dowth Hall phosphate anomalies
(Davis 2013), leading to the identification of two
concentric, multivallate enclosures (early medieval
ringforts), one of which has an associated field system,
and a later medieval settlement (DMV).

The DMV is located immediately south of Dowth
Castle and church, and consists of a series of plots
aligned either side of a natural break of slope that
probably functioned as a thoroughfare. The
Dowth DMV has been entirely levelled, but it persists
as anomalies in soil characteristics, both physical (e.g.
soil depth owing to ditch features) and chemical (e.g.
variations in soil magnetic properties; variations in
organic matter content). Soils of DMV sites preserve
residual traces of past agricultural regimes and land
management practices, which can be revealed through
geophysical survey, geochemical survey, and LiDAR.

Fig. 19.4 Left, Dowth Henge. Image Ken Williams. Right, magnetic Gradiometry Survey showing field system on the Lands of Dowth Hall.
(Data courtesy of Dr. Knut Rassman and the Römisch-Germanische Kommission)

19 Soils and Archaeology 275



However, chronological resolution can only be pro-
vided by more invasive techniques, such as excavation
or augering (Eogan 2008).

In the 18th century AD, another farming landscape
emerged at Dowth Hall, which deliberately referenced
both its medieval and prehistoric past. The demesne
landscape surrounding the neoclassical villa of Dowth
Hall incorporated features of an earlier medieval
manor, including fish ponds and possibly the deer
park, and referenced monuments created by prehistoric
farmers, most notably Dowth Henge. The main drive
has deliberately exploited the henge by skirting its
edge to incorporate visible elements from the prehis-
toric, medieval, and 18th century landscapes. The
desire to incorporate the historical narrative into later
landscapes continues with the vision of the current
landowners to create a living, sustainable, heritage and
farming landscape, and to raise awareness of the
farmers of Dowth who came before them.

19.6 Managing Soil Heritage

Managing the cultural heritage of Irish soils and sediments
requires an understanding of the palimpsest-like nature of
our landscape. Recognising heritage value in earth-bound
materials must develop through an understanding of and
engagement with people and their values in the lived land-
scape. One example where this has been achieved is the
Burren Programme, which has established cooperation in
managing cultural and biotic heritage in an Irish living
agricultural landscape (Dunford 2016). Country-wide
agri-environmental payment schemes (REPS, AEOS and
GLAS) have aimed to protect visible archaeological monu-
ment heritage. The GLAS scheme at the time of publication
pays €120 annually per monument in grassland, or €146 in
tillage, for one to twenty monuments under the heading
“protection and maintenance of monuments”. Since eligible
monuments must be “visible in the opinion of the [agricul-
tural] advisor”, no soil-bound or ploughed monuments are
recognised or protected from cultivation, scrub removal,
grazing pressure or other disturbances during agriculture
(DAFM 2015) (Fig. 19.5).

Land managers involved in farming, forestry, recreation
and ecosystem services should be aware of the need to
identify and protect upstanding monuments, and their obli-
gations under the relevant statutory legislation. Between the
known monuments, and throughout the soil profile, there are
discontinuous phases of small features, dispersed artefacts,
and undiscovered monuments, from a landscape of contin-
uous occupation. In Ireland, the National Monuments Acts

1930–2004 clearly protect all artefacts, ecofacts, soils, sed-
iments and constructions of archaeological significance, and
land managers are required to be aware of this legislation.
However, there are major gaps in protection. For instance
soil disturbance is not controlled where it is related to
agricultural activity outside designated protected zones. In
such areas, field-walking programmes could be important.

One of the goals of archaeological heritage management
is to preserve the archaeological record in situ. This is dif-
ficult in the face of changing climate and land use practices,
and particularly where drainage and tillage regimes are
altered. Soil environments change naturally over time, and it
is not possible to preserve soil and sediment contexts as they
were when they were first deposited. However, we can
endeavour to prevent major changes that would lead to
accelerated decay and loss. It is known that building con-
struction, quarrying, mining, and road development will
greatly change nearby soil conditions, especially drainage,
resulting in increased decay of many types of archaeological
objects and deposits (e.g. French et al. 1999; French 2004).
It is also known that continued practices, some traditional,
can lead to accelerated erosion and loss of the archaeological
record. For instance, repeated ploughing leads to increased
erosion and destruction of buried archaeology by deflation
and impact of soil disturbing implements. Where assessment
suggests degradation, many approaches to conservation can
be proposed. One approach to retaining waterlogged con-
ditions, where desired, is to prevent lateral drainage by using
impermeable rigid sheeting inserted vertically around a site,
leaving a wet island inside. This has been done at Corlea,
Co. Offaly, where an 80 m stretch of a 1 km Iron Age
trackway has been preserved for a length of 80 m. Timber
from the remaining 920 m of known trackway was
destroyed during peat extraction and presumably continues
to degrade elsewhere in drained sections of the bog where
the water table fluctuates.

Monitoring using geochemical sensing, as well as repe-
ated sampling of biotic remains, has been the basis of
management in many locations (e.g. PARIS1–5), and
preservation in situ can offer visitors the possibility to con-
nect with a site in ways that are not provided by dislocated
museum exhibits. Dublin’s Viking city is at least partly
preserved by record (Wallace 2016), while parts of the
Viking city of York in England are preserved in situ. Current
work on a Roman boat preserved under Guy’s Hospital in
London, UK, demonstrates the state of the art (Van Walt
2016), with monitoring of redox potential and other
parameters for five to eight years, and access kept open, to
be followed by a backup plan of excavation and preservation
by record if the materials deteriorate.

One of the most important ways of protecting our soil
heritage is through education. From an early age, people
should be made aware of the potential of soil as an
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archaeological and environmental store of heritage infor-
mation, and have a sense that ‘strange’ objects found in the
ground can potentially be important (Fig. 19.6). In the
nineteenth century, soil heritage consisted of treasure in most
people’s minds; in the twentieth, cultural materials and
stratigraphic sequences became generally understood; now
we are increasingly recognising the landscape and
post-deposition processes too.
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