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Strageath Roman Fort - a cropmark site of international importance

IDENTIFYING and MANAGING
ARCHAEOLOGICAL CROPMARK SITES
under the
RURAL STEWARDSHIP SCHEME
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Introduction
This short guide is designed to help Agricultural Advisers and other land
managers identify and manage archaeological sites in arable areas.
Most of these sites have been identified from the air as variations in the
growing crop and are known as cropmark sites.
The guide has been particularly designed to help protect sites under the
Rural Stewardship Scheme.
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The circular marks in the centre of this field at Douglasmuir, Angus, are the remains of a distinctive type
of prehistoric feature, known as a ring ditch house. These examples were found on excavation to date
to c500 BC. The contrasting light and dark spreads around them mark fluvio-glacial streams formed
when the glaciers melted c12000 BC.
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What are cropmarks?
Cropmarks are patterns that appear in growing crops as a result of
differential growth and ripening patterns. Some are the result of natural
variations in the subsoil, but many are caused by traces of archaeological
features below the ploughsoil. Cropmark patterns are usually only clearly
visible from the air, and when particularly distinct may allow the type of
ancient site to be identified from its plan.
Where the ploughsoil lies over infilled ditches or pits, these features will
hold additional moisture. Crops growing above them survive the stress of
drought longer than do those simply growing above undisturbed subsoil.
Crops over ditches and pits will grow more slowly and slightly taller, and
also tend to ripen later, especially in dry years. On the other hand, crops
growing over the stumps of old walls or paved areas, where moisture is
restricted, may grow less tall or shoot up quickly but not mature.
This results in different patterns being produced in crops, reflecting the
underlying remains. These show up usually as colour differences in the
crop, though exceptionally, taller-growing crops may be seen by the
shadows they cast. Excavations on cropmark sites consistently show that
good archaeological evidence survives below the ploughsoil, and usually
much more survives than just those elements that produce the
cropmarks.
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This picture is looking at one of the ring ditch houses visible on the opposite page.
This portion of the crop and its associated ploughsoil was left as a standing baulk across the subsoil
remains. It shows how the barley grows more vigorously over the deeper soils in the ditch.
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These two maps show the difference between upstanding and cropmark sites in East Lothian dating to
between 1500 and 3000 years ago. Map B shows how the addition of cropmark information dramatically
increases the number of sites recorded. It is clear that our knowledge of the types and distribution of sites
in East Lothian would be severely limited if cropmark evidence was not available. Excavation at examples
of these sites, selected through the development control process, has significantly increased our
understanding of how people lived in East Lothian in this period.
Preservation by excavation record is an expensive and finite way of saving these sites. It is only feasible
where changing economic activity leads to the loss of the agricultural land on which they are found.
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Can you see cropmarks on the ground?
Occasionally it is possible to see that there are cropmarks in a field, even
from ground level, but the shape of individual features and how they relate
to others in the field is much clearer from the air. The marks only appear
for short periods, usually as crops ripen, and may not appear every year.
Different crops and different weather conditions may reveal different
aspects of individual sites, and sometimes a detailed plan may be built up
by taking photographs in variable conditions over several years.
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One of the ring ditch houses at Douglasmuir revealed after the topsoil has been removed. Only a small
baulk of ploughsoil remains. The dark soil filling the cut ditch and postholes contrasts strongly with the
lighter coloured subsoil.

Why should cropmark sites be protected?
For large areas of the lowlands cropmarks are the main evidence as to
how the land was managed in the past. Excavation is both expensive and
destructive. Also archaeological techniques are continually improving so it
is preferable to preserve these sites for the future.

5

Surely if cropmark sites are below the ploughsoil they do not need
protection as any damage to these sites will have already occurred?
Cropmark sites are vulnerable to damage from subsoiling and drainage.
Destoning machines can also go well below the present topsoil depth.
Archaeological sites were often sited on knolls where drainage was better
and these are particularly vulnerable to deeper ploughing.
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Excavation of the soil filling the ring ditch house revealed that it was constructed on an internal ring of
posts to support a roof. The rafters from this would have rested on a low turf or stone wall, now vanished,
that lay outside the ditch. Within the ditch were found a series of stone tools and carbonised grain. These
helped to date the site and understand how the people lived here.

Why is it worth protecting cropmark sites if the upper levels of the
sites have been ploughed up?
Most important sites in the past will have been on the best farmland and
are therefore likely only to survive as cropmark sites. Considerable
archaeological information can still be preserved within the surviving
remains from a cropmark site. Indeed low-lying ditches may contain wellpreserved environmental remains that do not survive on upland sites.
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Detail of the packing stones supporting one of the now rotted timber roof supports for the house above.
By plotting the size and position of these postholes it is possible to reconstruct how the house was made.

Where do I find out about cropmark sites on an individual farm?
Your local Sites and Monuments Record should identify all known
archaeological sites including cropmark sites when you ask them to carry
out a search. If there are aerial photographs of the site available, they may
be able to supply you with copies, though this may depend on the copyright
ownership of the photograph. Additional laser copies may also be supplied
by the National Monuments Record of Scotland. Currently these cost c£1
per copy.
How can I decide where an individual cropmark site is located in a
field and how do I know I have identified a site properly from an aerial
photograph?
Many of the more important archaeological sites have been drawn to scale.
These drawings may have been compiled from a series of photographs
and should compensate for any distortion caused by the angle from which
the photograph was taken.
Your local authority archaeology service should be able to help you identify
where an archaeological site is, if you have further problems.
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A series of complex cropmarks recorded at Blairhall near Scone. These include a series of circular ditches
each surrounding a central pit, almost certainly the remains of human burials, originally covered by
earthen barrows.These may have been constructed 1500 or as much as 4000 years ago. Also visible is a
rectangular enclosure thought to be a ritual monument dating back perhaps 5000 years. Additional
features such as a number of field boundaries and pits are less easy to interpret.

Do cropmark photographs show all the surviving archaeology in a
field?
No.Excavation of some of these sites has shown that there may be
additional features that do not show up on aerial photographs. This may be
because the features are too slight to show or because of variations in the
subsoil. On excavation, these features may be as significant as the
cropmark remains
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This plot of the cropmarks at Blairhall has been drawn up from a series of photographs to a fixed scale
related to the national grid. The plot has been rectified to allow for distortion caused by the angle at which
the different photographs were taken.

How can I know if there are additional features adjacent to those
shown on an aerial photograph and what can I do to protect them?
The simple answer is that if the archaeology has not been identified you
cannot predict that it might be there. However, an unploughed buffer of 5m
should be placed allowed around the edge of known archaeological sites
and a minimum unploughed buffer of 10m if the site is adopted for
management. Exceptionally, more substantial areas can be allowed by
SEERAD, if this makes for a more manageable unit to be taken out of
production. The main concern is to protect the known site and that an
appropriate and effective management regime is proposed.
It is difficult to manage isolated islands within a field. Ideally, for easier
identification and management, sites should be selected that can be linked
to field edges.
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This Roman Fort at Steed Stalls near Perth survives as a rectangular cropmark in the corner of this field.
The strong black line marks the remains of a defensive ditch and there would have been a turf rampart
inside this that has now disappeared. The upstanding mound is thought to be the remains of lime or tile
kilns used by the Romans to help build the legionary fortress at Inchtuthil (shown on the front cover).
Remains of similar ploughed-out features lie in the top right corner of the fort suggesting these were once
much more extensive. The parallel lines mark modern field drains. As can be seen these cut across the
surviving ditch of the monument.
As the General Environmental Conditions of the Rural Stewardship Scheme would not permit deep
ploughing, subsoiling or drainage work to be carried out on this site, it would be an excellent candidate for
removing from cultivation and sowing to grass.

How can I define the edge of a cropmark isolated in the middle of a
field?
Even though the field may have been ploughed for many years, variations
in the topography may help you spot where a site is. Lighter subsoil usually
marks shallower ground and house sites and burial cairns might well be
placed on higher ground, as these would be both more prominent and
better drained. Conversely, ditches will have been placed in lower ground
and larger ones may still be traced as linear hollows. Walls and roads may
appear as lines of more stony ground. Consult the ploughman as he may
well have noted the variations in the subsoil caused by the archaeological
features below. Your local archaeologist should be able to help you if you
have problems.
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The dark concentric lines in this photograph mark the site of ditches belonging to a prehistoric fort at West
Morriston in the Borders. The dark circular ‘blobs’ are likely to mark the sites of roundhouses preserved as
sunken hollows.
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The same site was photographed some six years earlier under a covering of light snow which has highlighted the surviving defensive bank or rampart between the two main ditches. The snow also highlights the
hollows of the house sites and shows the fort to be placed along a natural ridge visible down the centre of
the picture. These features should be clearly visible on the ground. Continued ploughing will clearly be
having a detrimental effect on both the buried features and the rampart for the fort, making it an ideal
candidate for removal from cultivation.
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Are there types of site other than cropmarks that still survive in
arable fields?
Yes. Some sites may show up in ploughed fields as scatters of charcoal,
flints, bone, pottery or shell. Areas of burning and other soil marks may
also show up. Most ploughmen are sensitive to variations in the soil and
may well know of such sites on a farm. If you think there is an unrecorded
site in a field, contact your local authority archaeologist. The information
can be added to the Sites and Monuments Record so that it can be
checked for cropmarks at the appropriate time. If you want to include such
a site for management, you must first discuss this with your local authority
archaeologist.

Further Reading
Shepherd I A G & Greig MK 1996 Grampian’s Past Its Archaeology from the Air
ISBN 0 9464 49 06 6

This book (price £14.50) is available from Aberdeenshire Council, Woodhill House, Westburn House,
Aberdeen AB16 5GB. Though dealing with many different types of site visible from the air in the former
Grampian area, it also includes a range of cropmark photographs demonstrating the variety of features
visible as cropmark sites and how they have been interpreted by archaeologists.
See also CSA Farming & Archaeology Advice Note 15 Cropmarks
http://www.scottisharchaeology.org.uk/advice/downloads/an15.pdf
English Heritage
Caring for Archaeological Sites on Arable Land
http://www.helm.org.uk/server/show/category.8327
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