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Some pitfalls in the interpretatio n
of air photographs D. R. Wilson

Synopsis
Most archaeological sites are only visible from tee air in
certain conditions of lighting, crop growth, etc. The
appearance of crop marks in particular is brief, uncertain,
and sporadic. It is important to distinguish archaeological
marks from those caused by geological features, agri-
cultural operations, and other modern activities. Some of
these can be very misleading. Ten examples are
illustrated; the writer gives reasons for disbelieving their
superficial resemblance to genuine archaeological sites.

Books and papers on air reconnaissance for archae-
ology are generally illustrated only with the clearestanilmost informative of the author’s photographs.
This is not simply a question of professional pride: a
photogs requiring the highest expertise to achieve
may well show marks that are ton faint for repro-
duction by any normal economical method. Further-
more, when readers are unfamiliar with the detailed
techniques of air photography, only the clearest
examples will be immediately intelligible. In view of
the current costs of reproduction pi rinting, the
only defensible policy is to “print the best’.

It should be appreciated, however, that a reader with
little aerial experience gains a very misleadin
impression from the archaeological air photographs he

sees published. He tends to believe that:
(1) in the appropriate season, archaeological sites

come into view in great abundance;
(2) crop marks, when visible, are clearly defined and

readily intelligible:
(3) even allowing for crop rotation and unrewarding

seasons. the whole country can be recorded in a
very few years.

How often does an air photographer hear the words
“Bynow there cannot be any new sites left for you
to discover!”
The truth is very different. The number of fields
displaying traces of archaeological sites at any one
time is a minute proportion of the whole. Even on the
river gravels, notoriously favoured by early man for
settlement and by air photographers for recon-
naissancc, the incidence of visible sites in a typical
summer may be limited to two or three fields in a

parish. The upper Thames valley is undoubtedly the
area in which crop marks appear most often and in
the greatest abundance; here, in an exceptionally good
season, it has been my fortune to see crop marks at
a density of one field in three. This, however, is a very
special case. On unresponsive soils nothing may be
visible at all except in freak conditions.
Most of the marks that do appear in crops are not
caused by archaeological features at all, but b
variations in geology and by routine agricultural
practices. The main geological factors causing
differences of growth within a single field are soil
depth, drainage, and pH value of the ground-water.
The differences may be caused erosion and
downwash, by the presence of old creeks in reclaimed
land or of roddons in the Fens, by frost-wedge
polygons in former periglacial areas, and by the
succession of hard and soft strata in the underlying
bedrock. All of these are phenomena familiar to the
aerial observer through their characteristic patterns
in soils and crops. Marks produced by modern
agricultural activity are even more diverse. Theair
photographer must learn to recognize the distinctive
marks of field drains, fertilizer application, vehicle
tracks, intensive grazing, irrigation, and former
woodland. In addition, there are the narrow trenches
for water pipes and the broad trenches for North Sea
gas, the runways, dispersal pans, and perimeter tracks
of abandoned airfields, the earthworks and concrete
platforms of former army camps and depots, and the
aiming marks of military ranges. It is against this
background of non-archaeological ‘noise’ that
archaeological features must be isolated and identified.
Nor are crop marks necessarily well defined during
much of the time that they are visible. They often
appear gradually, coming slowly ‘into focus’ as the
ifferential between undisturbed subsoil and archaeo-

logical features becomes more pronounced. Outlines
are at first blurred, and the finer details are lost in a
pattern of vague and indistinct shapes. Definition may
increase over a period of several weeks, but be lost
again within a day as a result of heavy rainfall. Tonal
contrast also varies according to the stage of growth,
increasing to a maximum when the field is partly ripe,
leaving crop marks ofpits and ditches showing green
against a yellow background, and then. as the crop
marks themselves change colour, dropping again to a

The author is with the Committee for Aerial Photography, University of Cambridge
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“By now there cannot be any new sites left for you
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The truth is very different. The number of fields
displaying traces of archaeological sites at any one
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settlement and by air photographers for recon-
naissancc, the incidence of visible sites in a typical
summer may be limited to two or three fields in a

parish. The upper Thames valley is undoubtedly the
area in which crop marks appear most often and in
the greatest abundance; here, in an exceptionally good
season, it has been my fortune to see crop marks at
a density of one field in three. This, however, is a very
special case. On unresponsive soils nothing may be
visible at all except in freak conditions.
Most of the marks that do appear in crops are not
caused by archaeological features at all, but by
variations in geology and by routine agricultural
practices. The main geological factors causing
differences of growth within a single field are soil
depth, drainage, and pH value of the ground-water.
The differences may be caused by erosion and
downwash, by the presence of old creeks in reclaimed
land or of roddons in the Fens, by frost-wedge
polygons in former periglacial areas, and by the
succession of hard and soft strata in the underlying
bedrock. All of these are phenomena familiar to the
aerial observer through their characteristic patterns
in soils and crops. Marks produced by modern
agricultural activity are even more diverse. The air
photographer must learn to recognize the distinctive
marks of field drains, fertilizer application, vehicle
tracks, intensive grazing, irrigation, and former
woodland. In addition, there are the narrow trenches
for water pipes and the broad trenches for North Sea
gas, the runways, dispersal pans, and perimeter tracks
of abandoned airfields, the earthworks and concrete
platforms of former army camps and depots, and the
aiming marks of military ranges. It is against this
background of non-archaeological ‘noise’ that
archaeological features must be isolated and identified.
Nor are crop marks necessarily well defined during
much of the time that they are visible. They often
appear gradually, coming slowly ‘into focus’ as the
differential between undisturbed subsoil and archaeo-
logical features becomes more pronounced. Outlines
are at first blurred, and the finer details are lost in a
pattern of vague and indistinct shapes. Definition may
increase over a period of several weeks, but be lost
again within a day as a result of heavy rainfall. Tonal
contrast also varies according to the stage of growth,
increasing to a maximum when the field is partly ripe,
leaving crop marks of pits and ditches showing green
against a yellow background, and then. as the crop
marks themselves change colour, dropping again to a
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Fig. 1 Cropmarks S. W. of Dagnall, in Edlesborough parish, Bucks. (SP 988149), 19 June 1951.
Photo: University of Cambridge, Crown Copyright reserved

The field in the photograph exhibits several linear marks which
evidently reproduce the tracks of agricultural vehicles. One of
these tracks runs right up to a circular mark in the top left
corner, resembling a ring-ditch, and merges into it, describing
a complete circle before curving away again to the right. Note
that the breadths of the vehicle track and of the apparent
ring-ditch correspond precisely and that the crop is darker in
tone where the track has in fact crossed over its own line. This
‘ring-ditch’ is evidently no more than the place where a tractor
has turned in a wide circle; indeed the same track goes on to
describe much of a second circle of similar diameter before the
mark fades away and is lost to view.

lower value. When cereals are fully grown, they are
easily shaken by the wind, reducing definition on a
breezy day, while summer storms may flatten whole
fields together.
When crop marks are poorly developed, over-ripe, or
battered by wind and rain, they may prove difficult to
interpret even in the most general terms. If the marks
themselves simply cannot be seen clearly enough,
this is an obstacle that the most experienced
interpreter cannot overcome. The only remedy isto
photograph the site again in better conditions, either
later in the season, or in another year when the marks
appear again.

These tractor circles are some of the commonest misleading
features encountered in archaeological reconnaissance. The;
often occur on the edge of a field, and in this position their real
character can seldom be determined with complete certainty.
In doubtful cases of this kind the following test may be applied:
if identical crop marks re-appear in a subsequent season, they
are not the ephemeral effects of one year’s tillage, but can be
accepted as having an archaeological origin (unless, of course,
there is reason to suppose a geological expanation).

It is sometimes forgotten that in aerial reconnaissance
the interpretation of archaeological sites begins with
the photographer himself, as he decides which marks
are likely to be archaeological and which sites are
most worthy of photography. The photographs which
the ground archaeologist sees have already been
selected and composed by his airborne colleague; he
can, in effect, only see the sites through another
person’s eyes. In other words, the initial interpretation
has already been completed, and all he can do is to
refine it—or rejectit.
Few ofthe points made in the preceding paragraphs
can be sensibly illustrated on the printed page. There
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is little value in printing uninformative photographs
of poor crop marks or badly preserved earthworks,
merely to establish that such sites exist. There are some
sites, however, that are not merely unhelpful but
positively misleading. They may deceive both the air
photographer and his colleague on the ground, and
discussion of representative examples may help to
prevent unhappy errors. I have therefore selected a
dossier of ten misleading photographs from the
Cambridge University Collection and given the

Fig. 2 Idmiston Rings, Wilts. (SU 222366), 22 April 1954.
Photo: University of Cambridge, Crown Copyright reserved

This large circular enclosure, when seen from the air, forms one
of the more impressive monuments on Salisbury Plain. The outer
ring is 400 m in diameter and is divided into eight equal arcs;
the inner ring measures 200 m and comprises four arcs. The
line of round barrows just outside the NW perimeter contains
recognizable ‘Wessex’ types, and one might easily be led to
suppose that the Rings belonged to the Late Neolithic/Early
Bronze Age. Close proximity, however, does not necessarily
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probable interpretation; but it remains for the reader
to decide if he is convinced.
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imply a significant association. Although the round barrows are
indeed of ‘Wessex’ types, they cannot have been deliberately
sited on the edge of the Rings, since these are known to have
been constructed more than 3: millennia later. The Rings, in
fact, are not ritual enclosures of prehistoric date, but early 20th
century military earthworks, designed for training in infantry
manoeuvres.
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Fig. 3 Soil marks of ring earthworks ENE of Bishop Wilton, Humberside (SE 825564), 12 May 1969.
Photo : University of Cambridge, copyright reserved

Similar groups of ring earthworks have been recorded in terms
of crop marks or soil marks not only on the Yorkshire Wolds,
but also in East Anglia on the margin of the Fens and in the
Trent valley south of Derby. In contrast to this largely eastern
distribution, a good example survives as earthworks near
Cradley (Hereford and Worcester), 5 km NW of the Malvern
Hills. Typically, these groups of earthworks comprise three small
rings (not usually conjoined), a single larger ring (not, however,
exceeding 30 m in diameter), and a small narrow rectangle, all
with entrances. The earthworks at Cradley, however, lie on top

of medieval ridge-and-furrow, and although there is a superficial
resemblance to disc or ring barrows, the age of such earthworks
is not so great that their purpose is unremembered: they are the
site of searchlight batteries of the 1939-45 War. The eastern bias
of the distribution is therefore related to the direction from
which a threat was then principally expected. Such sites are most
likely to deceive when seen as crop marks, especially if they are
a little indistinct, but the characteristic grouping of rings of two
sizes will usually arouse suspicion.
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Fig. 4 Soil marks SSE of Bassingbourn, Cambs. (TL 341425), 31 January 1973.
Photo: University of Cambridge, copyright reserved

This site lies less than 2 km from the Icknield Way, on a low
chalk knoll ¢. 200 m long. Although it was described as a ‘camp’
on older editions of Ordnance Survey maps, the resemblance to
a hill-fort is misleading and the ‘ditch system’ is, on close
inspection, distinctly bizarre. The lines of ‘ditch’ are not
continuous, but are divided into numerous short lengths, which
are abruptly staggered. The whole system is dislocated along a
number of clearly defined straight lines, which can only be

explained in terms of geological faulting. What the soil marks
show, therefore, is not a system of Iron Age fortifications, but
the alternation of hard and soft layers at the base of the Middle
Chalk, outcropping on the slopes ofthe knoll. Similar effects,
as of ploughed-down defences, may also be produced in
limestone by the presence of bands of clay, e.g. near Upper
Coscombe, Glos., in the Cotswolds (Bowen, 1972, 39, pl. iv).
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Fig. 5 Crop marks SE of Navan, Co. Meath (N 903635), 13 July 1964.
Photo: University of Cambridge, copyright reserved

The site lies in the old park at Dowdstown House, now largely
converted to arable. Two circular ditched enclosures contain the
crop marks of numerouspits, suggestive of prehistoric settlement.
In the foreground of the picture is a strip bounded by a sizeable
ditch, also dappled with crop marks ofpits. This strip, however,
extends along the margin of the former park and can scarcely
be related to prehistoric settlement; evidently it marks the belt
of woodland by which the park was once mostly enclosed. This

is confirmed by reference to Sheet 13 of the Ordnance Survey
half-inch map of Ireland (partially revised 1962), on which the
actual strip of wood is shown. Similarly, the larger crop-mark
enclosure can be identified on the map with a former clump of
trees. Thus, the enclosures are not prehistoric and the pits in
their interiors were not for storage or for rubbish, being actually
caused by dragging out tree-stumps after the trees had been
felled in modern times.
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Fig. 6 Crop marks W of Tibbermore, Perthshire (NO 040236), 31 July 1967.
Photo: University of Cambridge, copyright reserved

The very distinctive pattern of regularly spaced dark marksis
strongly reminiscent of the rows of post-pits of a timber-built
Roman military granary. The site lies just over 2 km north of
the Roman military road along the Gask Ridge connecting the
forts at Strageath and Bertha. But the hypothetical granary
would measure approximately 25 x 50 m, with posts more than
6 m apart. Although large military granaries of this type can
reach a length of more than 40 m (e.g. at Usk), the spacing
between their posts is normally no more than
Furthermore, such a massive Roman storehouse, even if

c. 1'5m.

structurally plausible, would never have stood in isolation, but
would have been included in a fort or other defended enclosure.
No traces of military defences have ever been recorded at this
site. A better explanation ofthe marksis that they result from
an unusually regular arrangement of muck-heaps. During the
period before the heaps were spread the ground on which they
stood would have received a higher concentration of manure,
thereby causing a distinctive pattern of crop growth in the
ensuing season.
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Fig. 7 Crop marks of a square ditched enclosure WNW of Lakenheath, Suffolk (TL 659855), 4 July 1969.
Photo: University of Cambridge, copyright reserved

The regular shape and rounded corners of the enclosure invite
comparison with a Roman temporary camp. The occurrence of
such a camp in the low-lying Fen area, 5 km from its margin,
would have been a discovery of some historical importance; but
account must be taken of other crop marks, visible within the
enclosure, forming a system of radial curving lines something
like a sectional view of the vanes of a turbine. Enough of this
pattern can be discerned to identify a characteristic type of decoy,
once common in the Fens and still surviving in a few places,

e.g. north of Newborough, Cambs. (TF 200079). A central piece
of open water leads to a number of funnel-shaped radial channels,
which are netted over. Wildfowl are enticed to the central pool,
then driven up the channels to be caught or killed. In this
example the whole complex was surrounded, by a boundary
ditch. After the decoy had fallen into disuse,it was filled in and
levelled off, and the existing road to the nearby farm was
constructed over it. But the area is still called Decoy Fen and
the farm itself is named Old Decoy Farm.
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The regular shape and rounded corners of the enclosure invite e.g. north of Newborough, Cambs. (TF 200079). A central piece
comparison with a Roman temporary camp. The occurrence of of open water leads to a number of funnel-shaped radial channels,
such a camp in the low-lying Fen area, 5 km from its margin, which are netted over. Wildfowl are enticed to the central pool,
would have been a discovery of some historical importance; but then driven up the channels to be caught or killed. In this
account must be taken of other crop marks, visible within the example the whole complex was surrounded, by a boundary
enclosure, forming a system of radial curving lines something ditch. After the decoy had fallen into disuse, it was filled in and
like a sectional view of the vanes of a turbine. Enough of this levelled off, and the existing road to the nearby farm was
pattern can be discerned to identify a characteristic type of decoy, constructed over it. But the area is still called Decoy Fen and
once common in the Fens and still surviving in a few places, the farm itself is named Old Decoy Farm.
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Fig. 8 Vertical photograph of soil marks in the Fens E of March, Cambs. (TL 460960), 26 April 1968.
Photo: University of Cambridge, copyright reserved

A grid of regularly spaced rectilinear ditches appears to define
an ancient system of square fields, each 160 m square. These
regular fields contrast with the irregular groups of fields and
native hamlets known to be typical of the Fenland in the Roman
period, and suspicion is aroused by the way in which the
supposed early field system relates so precisely to the modern
field pattern. The marks of the ‘ditches’ always run into the
corners of modern fields, bisecting the angles exactly.
Furthermore, they are limited to the area in which the modern

fields are square; beyond these limits the marks merge directly
into the ‘envelope-pattern’ of modern cultivation in the
surrounding fields. (The ‘envelope-pattern’ is produced by
agricultural operations which follow a spiral course, as opposed
to going up-and-down the field; examples can be seen in Figs.
1, 3, and 4.) The diagonal marks are thus related to modern,
rather than ancient, agricultural divisions; their apparent
association in an extensive regular grid results from several lines
of square fields being grouped together.
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supposed early field system relates so precisely to the modern
field pattern. The marks of the ‘ditches’ always run into the
corners of  modern f ields,  bisect ing the angles exactly.
Furthermore, they are limited to the area in which the modern

fields are square; beyond these limits the marks merge directly
into the ‘envelope-pattern’  of  modern cult ivat ion in the
surrounding fields. (The ‘envelope-pattern’ is produced by
agricultural operations which follow a spiral course, as opposed
to going up-and-down the field; examples can be seen in Figs.
1, 3, and 4.) The diagonal marks are thus related to modern,
rather than ancient, agricultural divisions; their apparent
association in an extensive regular grid results from several lines
of square fields being grouped together.
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Fig. 9 Crop marks WNW of Store Anst, Ribe amt, Jutland, 27 June 1967.
Photo: University of Cambridge, copyright reserved

The great barrow cemeteries of the Danish Bronze Age are
usually more dispersed than this, often strung out along a
prehistoric trackway, but Iron Age and Migration Period
cemeteries are often more concentrated. The apparen t
ring ditches here are notjust closely spaced: where the marks
are clearly visible, they actually overlap. The basic element in
the pattern, repeated over two fields with varying strength and
clarity, is a dark disc inside a concentric dark ring. Some marks
have faded to the point where only the disc is visible; others
are so strong that the disc and ring have coalesced. Neither the

spacing nor the variations in appearance seem appropriate to
the crop marks of ploughed-out round barrows. What they
suggest is rather the effects of irrigation with a line of rotary
sprinklers in which the two jets are not accurately adjusted,
leaving a narrow ring of soil not fully watered.
The use of a larger size of sprinkler can produce the semblance
of a ditch of very large diameter, as appropriate to a henge
monument. Such large circles may well run across field
boundaries in the most convincing manner, but they too are
shown to be spurious by occurring in groups which overlap.
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The great barrow cemeteries of the Danish Bronze Age are
usually more dispersed than this, often strung out along a
prehistoric trackway, but Iron Age and Migration Period
c e m e t e r i e s  a r e  o f t e n  m o r e  c o n c e n t r a t e d .  T h e  a p p a r e n t
ring ditches here are not just closely spaced: where the marks
are clearly visible, they actually overlap. The basic element in
the pattern, repeated over two fields with varying strength and
clarity, is a dark disc inside a concentric dark ring. Some marks
have faded to the point where only the disc is visible; others
are so strong that the disc and ring have coalesced. Neither the

spacing nor the variations in appearance seem appropriate to
the crop marks of ploughed-out round barrows. What they
suggest is rather the effects of irrigation with a line of rotary
sprinklers in which the two jets are not accurately adjusted,
leaving a narrow ring of soil not fully watered.
The use of a larger size of sprinkler can produce the semblance
of a ditch of very large diameter, as appropriate to a henge
monument.  Such large circles may well  run across f ield
boundaries in the most convincing manner, but they too are
shown to be spurious by occurring in groups which overlap.



Fig. 10 Crop marks NE of Ramsey, Cambs. (TL 318897), 15 June 1973.
Photo: University of Cambridge, copyright reserved

Lines of parching in a cereal crop might seem to indicate the
presence of buried foundations belonging to a large rectangular
building. The fragmentary plan and broken lines could easily
be taken as evidence for the damage being caused by ploughing.
But although the light-toned marks to left of centre are the most
obvious in the photograph, they are only one part of a regular
grid of crop marks which criss-crosses most of the field. The
marks consist of broken lines, double in one direction and single
in the other. Patterns of this kind were very common in cereal
fields in the Fensin the early summer of 1973, and they evidently
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result from some agricultural process which became general
among Fenland farmers at that time. Whatever the exact nature
of the process involved (presumably a form of ‘subsoiling”), it
is still unexpected that a small part ofthe field should produce
such clear light-toned marks, when the remainder is showing
crop marks that are dark. Such reversals of expected tonal values
occur occasionally among archaeological crop marks also (cf.
RCHM (England), 1960, pl. 5a); they are not repeated from
season to season and must be ascribed to a chance combination
of factors rarely operating together.
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Lines of parching in a cereal crop might seem to indicate the result from some agricultural process which became general
presence of buried foundations belonging to a large rectangular among Fenland farmers at that time. Whatever the exact nature
building. The fragmentary plan and broken lines could easily of the process involved (presumably a form of ‘subsoiling’), it
be taken as evidence for the damage being caused by ploughing. is still unexpected that a small part of the field should produce
But although the light-toned marks to left of centre are the most such clear light-toned marks, when the remainder is showing
obvious in the photograph, they are only one part of a regular crop marks that are dark. Such reversals of expected tonal values
grid of crop marks which criss-crosses most of the field. The occur occasionally among archaeological crop marks also (cf.
marks consist of broken lines, double in one direction and single RCHM (England), 1960, pl. 5a); they are not repeated from
in the other. Patterns of this kind were very common in cereal season to season and must be ascribed to a chance combination
fields in the Fens in the early summer of 1973, and they evidently of factors rarely operating together.


