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A
t the junction of three 
glens near Laggan in 
Strathspey, the massive 
stone ramparts of Dùn 
dà Làmh – ‘the fort of 

the two hands’ – enclose the uneven 
summit of a prominent knoll. This site 
is one of a number of major Iron Age 
forts in the Scottish Highlands, each a 
symbol of power that dominated tribal 

The use of powerful visual tools – such as archaeological measured survey – 
can provide an invaluable resource for the heritage sector, helping to enhance 
knowledge, raise awareness, and provide a baseline record for conservation. 
Matt Ritchie explores how such techniques can also help to inform archaeological 
reconstructions and interpretation, drawing on recent work at the Highland hillfort 
of Dùn dà Làmh and at Wee Bruach, a farmstead in the Scottish Lowlands.
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territories and served to control crucial 
communication routes through the 
glens. Such places also seem to have 
been sporadically occupied for long 
periods, with mounting evidence from 
other sites suggesting multiple episodes 
of reuse throughout their history.

Recent research at the hillfort 
of Craig Phadrig, near Inverness, 
has demonstrated several phases 

of use. This work was undertaken 
following significant winter storms, 
when uprooted trees exposed the 
rampart walls now covered by grassy 
slopes. These walls were enormous 
constructions, measuring 6.5m in 
width and possibly over 4m in height. 
The conservation work enabled a range 
of dates to be secured, and we now 
know that Craig Phadrig was originally 

Visualising archaeology on 
Scotland’s national Forest estate

Picturing the past

left & above Archaeological 
measured survey techniques allow 
sites to be visualised in new ways – 
aiding research and interpretations. 
Here, the ‘block’-style model is employed 
at the hillfort of Dùn dà Làmh.
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below Artists can use these new 
visualisations to inform their drawings.

Scotland’S national ForeSt eState

built around the 4th to 3rd centuries 
BC. This first phase of occupation 
seems to have come to a violent 
end, as parts of the fortifications are 
vitrified, suggesting that they had 
been subjected to intense burning. 
The site was then reused during the 
Pictish period, with an additional 
defensive ditch dug sometime before 
the early 5th to mid-6th centuries 
AD. Finally, after a period of probable 
abandonment, the fort was reoccupied 
once more in the medieval period, in 
the early 11th to 13th centuries. 

By contrast, little is known of 
Dùn dà Làmh, as it has seen no 
modern excavation and is a difficult 
site to appreciate from the ground.  
The hillfort’s enclosing rampart – 
which does not follow a level contour 
around the hill but climbs up and 
down over the uneven terrain – 
generally measures around 5m 
in width and may have originally 
stood several metres in height. 
Several sections of wall facing can 
still be seen today, and there is a 
marked dip in the ramparts on the 
south side of the fort that probably 
marks the position of the original 

entrance. Dùn dà Làmh’s undulating 
topography and tumbled stone 
defences are best appreciated from 
the air – making this site an ideal test 
subject for the new technology of 
drone-based photogrammetric survey.

visualising the past anD 
infoRming the pResent
Archaeological measured survey 
involves the detailed recording 
of a historic site or landscape, 
creating a baseline record that can 

inform research as well as enable 
conservation management and 
condition monitoring. The results 
can include maps, site plans, 
architectural elevations, and 3D 
models: all powerful visual tools that 
can be used to inform conservation 
and interpretation. But we can 
also integrate the results within 
interpretation, combining our ➡
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left A drone was used to 
conduct the photogrammetric 
survey of the precariously placed 
hillfort, Dùn dà Làmh.

above the survey of Dùn dà 
Làmh was able to create a precise 
contour plan of the site. It shows 
the dip in the ramparts on the 
south side of the fort, which may 
signify the entrance.
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drawings, each showing a different 
aspect of its narrative.

Our recent work at Dùn dà Làmh 
– and at the lowland farmstead 
of Wee Bruach – has helped 
to demonstrate how creative 
archaeological visualisation can be 
used to highlight a site’s significance, 
inform interpretation, and enhance 
presentation. These efforts form 
part of the sustainable stewardship 
of Scotland’s National Forest Estate, 
where we balance a huge range of 
different objectives: from timber 
production and habitat management 
to nature conservation and outdoor 
recreation, as well as community 
woodlands and renewable energy. 
Good land-management planning 
helps us decide what we do, where 
it happens, and when we do it. As 
Forestry Commission Scotland’s 
Archaeologist, my role is to help ensure 
that we also consider the historic 
environment within this process.

The historic environment comprises 
a combination of tangible objects, 
structures, landscapes, and features, 
all bound up within the intangible 
social context of stories and traditions. 
From ancient hillforts and medieval 
tower-houses to abandoned townships 
and coastal tank traps, we look after 
a huge range of historic sites within 
Scotland’s National Forest Estate. Some 
simply require protection during forest 
operations, but others benefit from 

conservation management, 
clearing scrub vegetation, 
and controlling tree 
growth. And the most 
significant sites may 
form part of our wider 
recreational framework 
of interpretation and 
engagement. 

focus on everyday life inside a site,  
or the clothes that people wore; some 
are concerned mainly with walls and 
structures; and some try to set the site 
within its ancient landscape. Others 
illustrate a particular historical event 
or explain a specific archaeological 
theory. As a result, the same site can 
be illustrated by a number of different 

survey techniques with an aesthetic 
illustrative methodology.

Similarly, traditional archaeological 
reconstruction drawings are a useful 
way to help people imagine what life 
was like in the past and what a site may 
have looked like in its heyday. When 
based on actual and extrapolated 
archaeological evidence, aerial 
photography, and measured 
surveys, these images are 
not just artistic fantasies, but 
important documents of how 
a site has been interpreted 
through modern research. 

A good reconstruction 
will usually focus on a single 
theme – an idea that we want 
our audience to engage with, 
whether in a guidebook, 
on site interpretative 
panels, in book or magazine 
illustrations, or in classroom 
learning resources. Some 

below the ‘skin’-style terrain model of 
Dùn dà Làmh helps capture the unusual 
topography of the fort and how the 
ramparts climb up and 
down over the  
uneven terrain.
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left Chris mitchell used the 
‘skin’ model to help inform his 
reconstruction drawing of the 
hillfort, which will be used on  
an offsite interpretation panel at 
the nearby trailhead car park.
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we were then able to choose the best 
angles from which to depict the site.

Hill-shaded terrain models really 
help capture the unusual topography 
of the fort: the innovative ‘skin’-style 
model is enhanced by the subtle 
use of colour, of contour, and of 
annotated rampart depiction; while 
the supporting ‘block’-style models are 
a blend of detailed photogrammetry 
and coarse airborne laser-scan data, 
each measuring 375m square. These 
models were then used as the baseline 
for reconstruction drawings. With Dùn 
dà Làmh remaining a bit of an enigma, 
the illustration necessarily focuses on 

Depicting Dùn Dà làmh
At Dùn dà Làmh, we first employed 
specialist tree clearance, opening up the 
views from the hillfort and protecting 
the ramparts from possible damage 
by windblown trees. This enabled 
Skyscape Survey to undertake a low-
altitude photogrammetric survey 
using a drone, taking hundreds of 
photographs of the site from many 
different angles in order to create an 
accurate high-resolution 3D model. The 
resulting surface model was processed 
to remove vegetation, leaving a terrain 
model. This was then used as the base 
for a detailed contour model. From here, 

I am particularly interested  
in how archaeological measured  
survey and creative visualisation  
can help inform our land 
management and stewardship.  
In recent years there have been  
some really interesting advances  
in archaeological recording  
techniques, and I have been striving  
to integrate these new technologies  
into our work. Big upstanding 
earthworks, solid drystone 
monuments, intricately carved 
stones, and architectural masonry  
all respond well to such methods – 
and hillforts fit the bill perfectly.im
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below terrestrial laser-scanning was used 
to survey the farmstead of Wee bruach.

left & below big and Wee bruach are a series of ruined late 18th-century 
buildings, enclosures, and corn-drying kilns in Loch Ard Forest. they were surveyed 
and recorded by AOC Archaeology ahead of forestry operations.

➡
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RecoRDing the wee bRuach 
aheaD of haRvesting
The farmsteads of the Big and  
Wee Bruach survive as a series of at 
least seven ruined late 18th-century 
buildings, enclosures, and corn-drying 
kilns in Loch Ard Forest. The farmsteads 
had been identified as unusual by the 
Royal Commission on the Ancient and 
Historical Monuments of Scotland’s 
Stirlingshire Inventory in 1963, and 
were among only a handful of such sites 
surveyed and included within its pages. 

Bruach (or Brachern) is a territorial 
designation rather than a farm 
name. As such, it has a distinct line  
of antiquity, reaching back to the 13th 
century or earlier, when superiority of 
the landholding was in the hands of the 
Knights Templars or the Hospitallers 
of St John. Title to the landholding, 
whether conferred by charter or feu, 
gave the right to bear the site’s name. 
This was no simple shieling site or 
small farm, although its owner, the title-
holder ‘of Brachern’, may not actually 
have resided there. The site became a 
sheep farm in the late 18th century, and 
it was finally abandoned as a dwelling 
between 1841 and 1851.

The surviving narrow buildings, 
which are unusually long and thin  
in form, most likely date from the  
18th century. The site also has two  
large corn-drying kiln barns and lies 
close to running water in what is a 
relatively inaccessible area, yet close 
to Glasgow. These features could hint 
at the illicit production of whisky on a 
large scale, although the structures have 
never been excavated and there is little 
definitive historical evidence.

The site was recorded by  
AOC Archaeology ahead of forestry 
operations, using terrestrial laser-
scanning, a very accurate method of 
quickly recording upstanding buildings. 
The surveyors first set out a number of 
standard targets around their subject, 
and began the process of recording by 
setting up the laser scanner at different 
locations around the structure. The 

scrub vegetation, and the dark tones 
help to emphasise the skeletal white 
of the stone ramparts and the bright 
pinprick fire of the beacon. The eye is 
drawn to the ceremonial entrance and 
to the solitary roundhouse – what on 
earth could be going on inside? 

Overall, this work has helped  
to demonstrate the potential of an 
exciting new technique – low-altitude 
drone-generated photogrammetric 
survey – and the resulting 
reconstruction drawing will inform  
an offsite interpretation panel at  
the nearby trailhead car park.

the unusual topography. We wanted 
to emphasise the imposing stone 
ramparts and the monumentality  
of the approach, and to interpret  
the uneven topography as unsuitable 
for occupation.

The reconstruction was created  
by artist Chris Mitchell, who used the 
hill-shaded ‘skin’-style terrain model to 
guide his depiction of the outcropping 
bedrock and gullies, and to identify the 
accurate location of both the ramparts 
and the entrance. He was asked to 
create a sinister atmosphere within a 
sparse landscape of bare rock and low 

below three different point cloud visualisations were created for Wee bruach.  
the top, oblique image retained the trees to capture the essence of the site; the 
middle image used real-time colour and stripped the trees away to show more of the 
ruins; and the bottom image shows the ruins on plan, using real-time colour and scale.
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our archaeological work and our 
historic environment conservation 
management has resulted in them 
becoming integral and accepted 
aspects of our environmental portfolio. 
Central to this approach is creative 
archaeological visualisation.

The surveys at Dùn dà Làmh and 
the Wee Bruach demonstrate how 
archaeological measured survey  
can be used to provide creative 
archaeological visualisation 
and inform spatially accurate 
archaeological reconstruction. These 
visualisations can then be used to 
create interest in the practice of 
archaeology and demonstrate the 
significance of our monuments. By 
identifying and presenting significant 
individual monuments, groups of sites, 
or historic landscapes, scarce resources 
can be directed towards effective high-
impact projects that celebrate and 
promote both valued archaeology  
and our own archaeological values.

was clear-felled. The associated historic 
archival research proved to be a very 
useful supporting exercise, and both 
have helped demonstrate best-practice 
historic environment conservation 
management in line with the UK 
Forestry Standard. Although the site 
is very inaccessible and is therefore 
not appropriate for presentation 
and interpretation on the ground, 
its investigation and subsequent 
reconstruction have helped to illustrate 
the impact of visualisation techniques. 

why pictuRes matteR
Mainstreaming archaeology within 
our stewardship of Scotland’s National 
Forest Estate has created an active 
and effective historic environment 
programme that encompasses 
conservation management, measured 
survey, research excavation, mitigation 
evaluation, and the development of 
curriculum-based learning resources. 
The success of the programme 
depends on a clearly defined approach 
to cultural significance, creative 
and collaborative innovation, 
and an effective communications 
strategy. Raising the profile of both 

targets act as fixed points and allow the 
software to construct an accurate point 
cloud model: a 3D digital view of all 
of the vertices (or points) captured by 
the scanner. When the laser beam hits 
a surface, the echo is recorded by the 
scanner – a process that happens many 
thousands of times a second, building  
up a digital picture of the subject. 

The resulting data can be  
used to produce many interesting 
visualisations. The point cloud  
can be viewed in black and white 
or coloured by height, and it can be 
viewed on plan, in section, or as a 3D 
model. It can also be processed further 
to create a polygonal mesh – the 3D 
digital surface model made by joining 
adjacent points to create a surface 
of triangular polygons. This enables 
the visualisation software to change 
the angle of light and to use shading 
techniques. The polygonal mesh can be 
viewed as a greyscale model, using real 
colour captured at the time of survey, 
or coloured by height. These different 
visualisations help archaeologists to 
gain a more informed understanding  
of topography and layout, allowing 
them to better investigate, record,  
and interpret a site.

At the Wee Bruach, the site was 
depicted in three different ways using 
the point-cloud technique: as an 
oblique view that retained the trees 
in order to try to capture the special 
character and atmosphere of afforested 
ruins; an image using real-time colour, 
with the trees stripped away to reveal 
the ruins; and on plan using real-time 
colour and scale. Artist Alan Braby 
used the oblique view to inform this 
archaeological reconstruction. He was 
asked to focus on the architecture of the 
buildings, supporting the presentation 
of the laser-scan visualisations, and to 
populate the image with normal late 
18th- and early 19th-century sheep-
farm activity, hiding the suspicion of 
illicit whisky distilling in plain sight. 

This work provided an accurate record 
of the site before the surrounding forest 

❙
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below Artist Alan braby used the oblique 
view with trees to inform his reconstruction 
drawing. It shows normal late 18th- and early 
19th-century sheep-farm activity – hiding illicit 
whisky distilling in plain sight.

source
based in Inverness, matt ritchie is 
the Forestry Commission scotland 
Archaeologist. He gives advice and 
guidance on the protection, conservation, 
and promotion of the historic 
environment on scotland’s National 
Forest estate (https://scotland.forestry.
gov.uk/managing/work-on-scotlands-
national-forest-estate/conservation).
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