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ABSTRACT

The complete excavation of a post-defined Neolithic enclosure took place in 1979 and 1980 in
advance of the construction of a gas compressor station for the British Gas Corporation. The
enclosure appeared to have been constructed in two parts. There was little evidence for any
associated activity except for a pit in the north half. Three charcoal samples from the post-holes
produced radiocarbon dates in the range 3930-3390 cal EC. A small sample of a scatter of pits
visible on aerial photographs was also excavated.

Six penannular ring-ditch houses dating to the mid first millennium BC were also
investigated. The houses were of the broad ring-ditch type with internal ring beam support. Other
features included six-post structures and crescent-shaped hollows which might be the truncated
remains of further house sites. There was little horizontal stratigraphy.

The project was arranged and funded by Historic Scotland and its predecessor departments,
with a contribution by British Gas.

INTRODUCTION

Douglasmuir (illus 1) lies about 8 km north of Arbroath, near the village of Friockheim in the
valley of the Lunan Water (NCR NO 617481). The site was chosen by the British Gas Corporation
for the construction of a gas compressor station forming part of the St Fergus to Bishop Auckland
gas pipeline.

The Lunan Water and its tributaries flow through a deposit of fluvio-glacial sand and gravel
which overlies the Lower Old Red Sandstone of the Midland Valley. This fertile land is today
mainly in arable agriculture, with some soft fruit production and dairy farming. The well-drained
subsoil and extensive cereal cultivation combine to allow the recognition of many cropmark sites
(RCAHMS 1978).

The Douglasmuir sites were not subject to modern ploughing until the 1950s, prior to which
they lay in an area of rough ground with bushes and small trees (1st edn Ordnance Survey 6-inch
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ILLUS 1 Location map (Based on the Ordnance Survey map © Crown copyright)

map, Forfarshire sheet XL, surveyed 1859-61, published 1865). According to the landowner, the
land showed distinct ridge and furrow before ploughing. The cropmark of the Neolithic site
(Douglasmuir site B) has been recorded only once, by Cambridge University Committee for Aerial
Photography aerial survey on 1 August 1970, together with the nearby Iron Age houses
(Douglasmuir site A). The proposed development of the site provided the opportunity for what was
to be the first major excavation in this archaeologically important valley.
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ILLUS 2 Site plan of the Neolithic enclosure
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The excavation of the two sites took place in August and September 1979, and from March
to May 1980 (Kendrick 1980, 1982). Construction of the compressor station started in July 1980
and a watching brief was undertaken to investigate further pits found then (site F). The 1979
season was financed by what was then the Ancient Monuments Branch of the Scottish
Development Department. The 1980 season and some of the post-excavation work was generously
sponsored by the British Gas Corporation. The remainder of the post-excavation work has been
funded by SDD (Ancient Monuments) and its successor body, Historic Scotland. Historic Scotland
regrets the delay between submission of a first draft of the report in 1985, and the submission of
the publication draft in 1994; this problem was caused by delays in editorial work commissioned
and managed by Historic Scotland, largely outwith the control of the author.

THE NEOLITHIC ENCLOSURE

THE EXCAVATION

In the first season the southern half of the enclosure was stripped of topsoil and the features excavated. The
rest of the enclosure was excavated in the second season (illus 2 & 3).

The subsoil was a coarse fluvio-glacial gravel, banded occasionally with sand. Its surface was scored
with grooves resulting from modern deep ploughing. Three broad but shallow ridges, thought to be the
remains of broad rig cultivation, crossed the site from north to south, on a slightly different alignment from
the enclosure. The furrows between the broad ridges were filled with a contemporary ploughsoil to a
maximum depth of 0.1 m below the normal topsoil depth; in some places this obscured the features of the
enclosure.

The post-holes were excavated in a variety of ways, to extract the maximum amount of information in
the short time available. Half sectioning was found to be the most effective when combined with careful
removal of each half in shallow spits, recording the reduced plan when necessary. The complete section was
then drawn and the other half removed in the same way. The fills of some post-holes were removed
completely in plan, providing plan views of post-pipe and packing. Others were sectioned at 0.1 m intervals
using box sections.

THE ENCLOSURE

The post-hole delineated enclosure was aligned north/south and measured approximately 65 m by 20 m with
an internal division transversely bisecting it. The distribution of the post-holes was not regular and the
enclosure was not strictly rectangular (illus 2 & 3). The post-holes varied in size from 0.5 m to 1 m in
diameter and had a maximum depth of 0.6 m (illus 4). Three shallow pits to the west of the enclosure, two
small post-holes in the south part and a large pit in the north part were the only other features.

The ends of the enclosure and the transverse division were composed of substantial, deep post-
holes, whilst the post-holes of the sides were generally smaller. The west side north of the division was
made up of 30 small, closely spaced post-holes, compared with 20 larger holes on the east side. The west
side south of the division was made up of 25 fairly evenly spaced post-holes, whilst the other side had 28
less regularly spaced holes of decreasing diameter towards the south. The west side of the south part of
the enclosure was markedly bowed. Only two post-holes had any form of linking feature: BBQ and BEO
(illus 2).

The timbers in the majority of the post-holes could be detected as a dark stain in the base of the fill, or
as a clearly visible post-pipe of dark loamy soil (illus 4). There was no convincing evidence of post
replacement at Douglasmuir. In all cases, including post-holes dug into sand, the packing was redeposited
gravel, which often differed from the subsoil only in that it was slightly looser.

Certain posts appeared to have been burnt in situ and the identification by Dr C Keepax of the charcoal
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ILLUS 3 The Neolithic enclosure during excavation, from the north (Copyright: Cambridge
University Committee for Aerial Photography)

from three post-holes (numbers F514, BDD & BAU, marked on illus 2) from a single species (mature oak),
would support this observation. Three radiocarbon dates were obtained, using these three samples. The
radiocarbon determinations were undertaken at Glasgow University. The calibrations were undertaken using
the Radiocarbon Calibration Program (version 3.03) of the Quaternary Research Center of the University of
Washington (Stuiver & Reimer 1993; Stuiver & Becker 1993).

There were no artefactual remains from the post-holes.

THE PITS

A large pit occupied a prominent position in the southern part of the north portion of the enclosure (marked
BEA on illus 5). The upper fill was of a dark brown/black, fairly soft loam. The remainder, and by far the
greater part of the fill, consisted of layers of loam, loamy gravel, sand and stones, sloping from the sides to

TABLE 1

Lab. No.

GU-1210
GU-1469
GU-1470

Raw date

4855+55bp
4895+70bp
4900+65bp

C13 adj.

-24.8%
-24.6%
-25.2%

Context

F514- post-pipe
BDD - charcoal from throughout post-hole
BAU

Calibrated Date BC (2 sigma)

3760-3390
3930-3390
3930-3510
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ILLUS 4 Sections of the features of the Neolithic enclosure
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ILLUS 5 Sections of the features of the Neolithic enclosure, and pits BEA and BEC

the centre of the pit towards the base (marked BEA on illus 2 & 5). The fill did not respond positively to on-
site phosphate tests. Seemingly the pit had been dug, backfilled immediately and subsequently used to
support a post. Emptied, the pit measured 2 m by 1.9 m and was 1.09 m deep. The sides were steep to vertical
and the bottom flat. There was no stratigraphic relationship, and no dating evidence to connect this pit to the
enclosure.

The pits to the west of the enclosure were shallow and did not contain any evidence of post settings or
other use. Fragments of pottery were found in one of the pits.

SITEF

During a watching brief undertaken at the end of the project, close to the 'pig-trap' at the core of the
British Gas development, to the east of the Neolithic enclosure, 23 pits and post-holes were
investigated. Their location is shown on illus 1 & 6. The features could be grouped into four different
categories: shallow depressions (5), post-hole type features (9), larger oval pits, usually straight-sided
and flat bottomed (5) and those which contained pottery (4). It was possible only to date those
containing pottery - Neolithic pottery was found in FAA, FAC and FAE, and Beaker sherds were found
in FAG. FAE was a flat-bottomed, straight-sided shallow depression containing charcoal-stained soil.
In the centre of the feature were burnt stones; a large quantity of pottery lay in the centre, on top of a
stone.
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THE POTTERY

Trevor G Cowie
The pottery cannot now be located; fortunately, shortly after the excavation, some of the pottery was shown
to this author for comment, and the following brief comment is based on notes and sketches made at the time.
The only significant sherds were found during the watching brief in 1980 (site F). The decorated Neolithic
pottery is described and illustrated in Cowie (1993) and that report is not repeated here.

The Beaker sherds are in two groups:

1 Ten sherds and fragments of Beaker (mostly decorated); light reddish brown exterior with a grey
core/interior (illus 7). The fabric is friable; fine clay matrix with crushed micaceous and quartzite
inclusions. Feldspar/quartz/biotite; decaying granite. Gritty.

2 One sherd possible Beaker lacking micaceous inclusions. Size 31 x 23 x 8 mm. One large grit c 10 mm.
Hard fine clay matrix; light reddish brown exterior; grey core/interior. Decoration - line of fingernail
impressions. Indeterminate.

DISCUSSION

G J Barclay
The enclosure was evidently an unroofed structure, a span of some 20 m being too great to roof
without further internal post support, for which there was no surviving evidence. It is likely that it
took the form of a stockade, perhaps with horizontal elements linking the upright posts. There
were a number of possible entrances where posts were far enough apart in places to allow access
between them, and where posts offset from the wall lines might indicate deliberately constructed
gaps.

The enclosure was split into two parts by the transverse line of posts. The shape of the
enclosure immediately suggests that it had been constructed in two parts. The aerial photograph
(illus 3) showing the enclosure during excavation from the north illustrates very clearly that the
northern part is more strictly rectangular than the southern - indeed the sides of the southern part
are distinctly bowed. The junction between the two halves on the west side (the right side on the
photograph - the point marked 'a') bears closer scrutiny. It appears that the south-west corner of
the northern half (the near half on illus 3) stops at a point outside the place where the side of the
southern half starts. At the other (east, or left-hand) side, the wall of the southern half also seems
offset slightly to the east (point 'b' on illus 3). The impression is that the transverse division
belongs to the northern half. It may be suggested that the northern part was perhaps built first.

However, it is possible that what, in its final form, appears to be a bipartite enclosure, did not
from the first operate as one, and then as two enclosed spaces; alternative interim forms may be
suggested. It is difficult to provide an explanation for the differences between the number and
spacing of the posts on the east and west walls north of the division (30 as opposed to 20). It would
be unwise to assume that the two walls served exactly similar functions - for example might the
east wall have held up a barrier of some kind, while the west was permeable? There are a number
of possibilities. One is suggested by differences in post-hole alignment and size marked by the
pairs of arrows on illus 2, midway along all three of the transverse elements. At the marked point
the southern wall seems to be divided into two parts, each bowed to the south. Might the structure
have stood as an open 'E', facing either east or west at one stage in its use, before being completed
by the addition of a second, similar element? Alternatively could these discontinuities mark
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/ / __ slightly offset entrances built in the barriers? The
aerial view of the site during excavation (illus 3)
shows the discontinuity in the northern wall very
clearly. The differences between the eastern and
western walls is emphasized by another feature of
their construction; the eastern wall (right hand on
illus 3) of the southern (further) half of the enclosure
appears to be made of almost straight segments. In
general, the whole eastern wall is less even in line
than the western. Other entrances may be suggested,
for example at 'c' on illus 3 and there are other
discontinuities in the lines of the walls.

A substantial, unroofed enclosure of the
Neolithic can only be open to a small number of
interpretations. Since the excavation was undertaken
the number of broadly comparable sites has grown
and there is more excavation evidence. While the

parallels presently available in the UK for Douglasmuir suggest to this writer that it had a
ceremonial function, such is the dearth of evidence for domestic structures of the period that a
fully domestic use for the enclosure (perhaps in the Neolithic agricultural economy) remains a
distinct possibility.

\ \
ILLUS 7 One of the sherds of Beaker pottery found

in area F (1:1)

PIT-DEFINED STRUCTURES IN SCOTLAND

There is a growing number of rectangular or parallel-sided pit-defined sites appearing as
cropmarks in Scotland. Tayside provides the greatest range and quantity of data and their present
known distribution has been mapped by RCAHMS (1994) and Barclay (forthcoming). The
Douglasmuir enclosure bears a resemblance to part of the nearby Balneaves cursus monument
(illus 1 & 8), a typical Scottish pit-defined cursus variant. Its visible length is 450 m but only the
north-east terminal has been photographed. At the north-east terminal the last 100 m is separated
from the rest by a transverse line of pits very similar to that at Douglasmuir. Indeed, this terminal
'enclosure' seems from the visible evidence to be an addition to the cursus, or it might be that the
cursus is added to it. This arrangement has also been observed at the cursus monuments at Kinalty
(illus 8).

To the west, at Bennybeg (NN 865190), there is a rectangular enclosure measuring about 110
m by 35 m with bowed sides. From the north-east and north-west corners of the enclosure two
lines of larger pits run for about 30 m. In the same field are the remains of a pit circle (Tolan
1988).

Our understanding of the Scottish material suggests that in some cases pit-defined and
ditch-defined enclosures may be interchangeable - for example, we appear to have both types of
cursus in Scotland. It is therefore prudent to consider here comparable ditch-defined enclosures.
Loveday & Petchey (1983) have discussed the phenomenon of the rectangular enclosure in the
Neolithic and concluded that there is a strong case for cursus monuments and long mortuary
enclosures being part of a continuum, from the largest to the smallest. The segmented nature of
cursus monuments, notably in the cursus/bank barrow known as the Cleaven Dyke (Barclay et al
1995), suggests that their construction may have been undertaken over a considerable period, in
segments.
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ILLUS 8 Pit-defined sites in Scotland. The plans of Kinalty and Bennybeg are based on computer transcriptions by

RCAHMS of oblique aerial photographs

The ditch which defined the enclosure at Inchtuthil (Barclay & Maxwell 1991) had been
used to support a fence which had subsequently been burned in situ. While the Douglasmuir and
Inchtuthil enclosures are not similar in detail, they are broadly contemporary and both fit into a
picture of early Neolithic ceremonial structures familiar from the north-east of Scotland to south-
western England (cf. Dorchester (Whittle et al 1992)). The only possibly domestic structure of this
period presently known in eastern Scotland - the building at Balbridie (Ralston & Fairweather
1993) - is not in any way similar. The rather later funerary and ceremonial structure at Balfarg
(Barclay & Russell-White 1993) is smaller and more complex. It should be noted that a substantial
part of a Neolithic stone axe was found during the excavation of the Iron Age settlement at
Douglasmuir, and is reported upon below.
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THE IRON AGE SETTLEMENT

Jill Kendrick

On the same group of aerial photographs on which the Neolithic enclosure appeared, four
horseshoe-shaped features of apparently variable size were noted (illus 9). It is possible that prior
to the first modern ploughing of the field, some signs of these features were visible as shallow
earthworks; this was also suggested during excavation by the presence of recent ploughsoil in
some of the features. A photograph taken in 1979 by Michael Brooks, of the Central Excavation
Unit (Scotland), revealed one more circular cropmark, bringing the total to five before
excavation.

The excavation was restricted by time and resources to the areas around the most obvious
cropmarks. However it was evident from the aerial photographs and subsequent excavation that the

t
ILLUS 9 Aerial photograph of the Iron Age settlement site taken by J K St Joseph (Copyright:
Cambridge University Committee for Aerial Photography)
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field was densely covered with archaeological remains. The penannular ring-ditches will be
referred to as houses throughout this report.

The major features of the site were clearly visible on the ground in the growing cereal crop
in July 1979, and it was possible to lay out a trench before the crop was cut. The effect of the
buried features on the growth of the crop above was striking, for not only was there extra growth
but the cereal retained its green colour longer than the surrounding crop. Professor St Joseph's
photograph had been taken in low light, when the marks were emphasised by the shadow cast by
the taller stalks (illus 9).

THE EXCAVATION

Methods of excavation and sampling
In 1979 two of the houses, 1 and 4, were excavated. In 1980 a trench was laid out with the aim of including the
houses and the areas surrounding them, and large parts of the site that at first appeared featureless, for example
between Houses 4 and 5 and to the south and west of House 2. A trench was also placed over a large amorphous
feature that was subsequently revealed as House 6. A total of about 3,500 sq m was stripped of topsoil to within
about 0.05 m of the subsoil surface with a JCB back-actor using a 5 foot wide toothless bucket. Limited
examination of the topsoil was possible during machine stripping and it yielded only modern finds. The site was
subsequently hoed to the surface of the subsoil, where the features first became apparent, and then trowel-
cleaned repeatedly, in various conditions during the excavation. Unfortunately, calm, damp periods, the ideal
conditions to observe features, were rare, and it is possible that some small features were missed.

Features were excavated in a variety of ways, the most efficient and informative being a half section
incorporating a series of reduced half plans, providing several plans at different levels as well as a section
drawing. The penannular ditches were marked out with a number of sections, both radial and axial, through
what seemed to be potentially informative areas, but these were often repositioned as excavation progressed.
Only in House 6 were quadrant-type sections established and adhered to.

Samples were taken from all significant features and were successfully floated for organic material.
The carbonised seeds recovered by flotation were identified by David Habershaw. They, together with the
quernstone fragments, show that wheat, barley and oats were cultivated by this community. Brief summaries
are presented with the description of each structure - further detail is available in the archive. Samples were
also taken for radiocarbon dating.

Subsoil
The subsoil consisted of gravel and sand in bands across the site, and an area of silt near House 1 (illus 10).
The gravel varied from small, compacted stones through medium gravel to coarse, loose gravel. Sand-cut
features had been more heavily damaged by ploughing than those cut into gravel; many of the smaller
features had to be dealt with in one day as they disappeared in the frequent sandstorms if left overnight. This
applied in particular to the six-post structure B. Likewise the sandy base of the ditch in House 6 eroded
rapidly after it had been revealed. Animal, worm and root activity was considerable. Soils in the features
were thus mixed and habitation layers were not discernible. It is probable that ploughing had removed the
upper levels of the house floors.

F're-construction activity
Activity on the site was apparendy widespread, and was present not only in the area of the settlement but also in other
parts of the field. However this discussion will be confined to those features that definitely predated the settlement in that
they were found in clear stratigraphic association with it. Only in such cases could phases of occupation be detected;
normally the separate elements of the site were not stratigraphically related and may also have been separated in time.
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ILLUS 10 Plan of features of the Iron Age settlement before excavation, showing underlying subsoil variations

A series of small gullies traversed the excavation area at its western end, crossing the areas where
Houses 1 and 2 were later built, and truncated in places by the house foundations. In form they were narrow,
intermittent, and not more than 0.15 m in depth, having small post- or stake-holes placed along their length at
intervals of 0.1-0.2 m. In both Houses 1 and 2 some of the holes within the gully had been re-used as post-
holes in the interior of the house, therefore it is probable that the houses post-date the gullies by only a short
time and represent an earlier phase of the settlement. The gullies have been interpreted as fence slots.

THE SETTLEMENT

THE DOUGLASMUIR HOUSE-TYPE

Topsoil stripping revealed, in each house, an irregular penannular area of dark soil cut into the gravel or sand
subsoil. When excavated each proved to be a penannular ditch of a distinctive type (illus 11). Irregularities in the
edge of each feature were most frequently caused by pits in the interior, having one of their sides on the slope of
the ditch and sharing an upper fill with the ditch. The ditch fills were commonly of a dark silty loam, quite stone-
free, becoming more gravelly and sandy towards the base, but often with isolated patches of charcoal. In many
cases a greyish clayey deposit, later identified as the remnant of a gleyed horizon, covered the base of the ditch to
a depth of 20-30 mm. Likewise paving covered the base of the ditch to a varying extent in each structure.

An important characteristic of the Douglasmuir houses was their distinctive profile. One description can


