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Introduction 

The rurally situated village of Bridge of Tilt lies at 
the confluence of the Rivers Garry and Tilt, Bridge 
of Tilt, Perthshire, and is contiguous with the larger 
settlement at Blair Atholl. In 1985, a long-cist grave 
with possible cairn capping (ngr nn 877 226) was 
discovered during construction works at 7 Golf 
Course Road, Bridge of Tilt (Reid 1985: 53) and 
subsequently excavated by Alison Reid, in her capacity 
as curator of archaeology at Perth Museum and Art 
Gallery. The skeleton is now in the collection of Perth 
Museum with the registration number 1994.1399.1. 
Dating to between the 5th and 6th century cal ad 
(gu-2153, 1580 ±50 BP recalibrated to 400–600 cal 
ad [95.4% probability] using IntCal20), the skeleton 
found in the cist demonstrated good preservation and 
was later identified to be that of a male of around 
45 years of age (Hall 2013; Reid and MacLaughlin 
1987). Since excavation the remains have been part of 
the archaeology collection curated at Perth Museum. 
The local community’s interest in ‘Blair Atholl Man’ 
was served for several years by his being displayed 
during the summer months at the Atholl Country 
Life Museum, Blair Atholl (Hall 2013), a partnership 
that was halted due to physical deterioration of the 
skeletal remains. In light of the continuing local 
interest in the remains and the Pictish past they 
are seen to signal, and advances in archaeological 
science approaches, a new partnership project has 
been re-evaluating the remains. Community and 
commercial archaeological groups, Perth Museum 
and various university researchers have undertaken 
a coordinated programme of further analyses on the 
remains and investigation of the surrounding area. 
These investigations, funded in part by Historic 
Environment Scotland, have included geophysics 
work and test pitting (guard Archaeology Limited), 
2d and 3d facial reconstruction (Hayley Fisher, 
see Illus 1, and Chris Rynn), ancient dna analyses 
(Harvard Ancient Peoples dna project, ongoing) and 
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isotope analysis (led by the University of Aberdeen), 
collectively seeking to illuminate diet, mobility 
practices and related aspects of the identity for 
the Blair Atholl skeleton. While the current paper 
focuses primarily on the interpretation of the 
isotopic data obtained from this individual, we 
also seek to examine the burial within its broader 
historical context.

Illus 1 Facial reconstruction of the Blair Atholl Man. 
(Facial reconstruction by Hayley Fisher, © Perth 
Museum and Art Gallery)
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A long-cist burial at Bridge of Tilt

In the mid-1980s, a long-cist grave containing a single 
adult skeleton was found during extension works at a 
domestic property at Bridge of Tilt (Reid 1985; Reid 
and MacLaughlin 1987). Despite apparent truncation 
of the east–west oriented grave, which was only 0.5m 
below the surface – twenty stones in at least four 
covering layers were observed during excavation (Reid 
1985), indicating a possibility that the long cist was 
originally overlain by a cairn monument. The cist itself 
was built from ten slabs, apparently of locally available 
mica-schist (Reid 1985; Reid and MacLaughlin 1987). 
Although there were no grave goods found with the 
burial, the foot end of the cist was closed off with a 
vertically-placed thickened, round, flat pad of stone. 
This clearly fashioned stone has several possible 
identifications, including: an unfinished or (in symbolic 
terms) a pseudo quern stone (Illus 2), a padstone to 
support a timber post, and a lid for a large storage 
vessel (eg for grain).
 While they are relatively common finds at archae-
ological sites in late Iron Age/early medieval Scotland, 
including Perthshire (eg at Aldclune; Hingley et al 
1997), the incorporation of domestic/agricultural stone 
implements (generally quern stones or pot lids) has 
been documented in only a small number of mid-first 
millennium ad burials. The prevalence of this practice 
was assessed by Maldonado (2013, 14–15), citing the 
other key sites: Lasswade, Midlothian (Henshall 1956; 
1966), Camptoun, East Lothian (Henshall 1956), and 
Lundin Links, Fife (Grieg 2000). A further example 
(now lost) from close-by Pitlochry is perhaps the most 
noteworthy in relation to Blair Atholl: in 1921 a long 
cist found at Pitlochry golf course was reported as 

including within it the upper and lower stones of a 
rotary quern (Mitchell 1921). The careful selection of 
materials was an important element in the construction 
of long cists and is notable at other sites where stone 
was selected based on factors such as its colour, texture, 
and source location. This careful selection may have 
had a symbolic aspect, forming part of the performative 
aspect of the funerary event, with wider social and 
political meaning (Maldonado 2016). Whilst querns 
can be seen as utilitarian objects because of the task 
they perform – the processing of grain – for the very 
same reason they give rise to a range of symbolic values, 
particularly around transformation, regeneration, 
sustenance and land fertility (Hall 2011; Watts 2014). 
Querns have also been linked to death in other ways, 
especially when broken (Lane and Campbell 2000: 
185) and to acts of commemoration – in his account of 
the life of St Columba, Adomnán writes of the use of 
a millstone to hold up a wooden cross where the saint 
rested on Iona (VCVC 3: 24; see also Hall 2011 for other 
sacred examples; King 1997). 
 Although long-cist burials are known from Iron 
Age Scotland, this practice only reached the peak 
of its popularity in the 5th–7th centuries ad, with 
singular graves, long-cist cemeteries and barrow/cairn 
cemeteries covering long cists coming to dominate the 
burial landscape of the early medieval period (Ashmore 
1979; Close-Brooks 1984; Maldonado 2013; Moloney 
et al 2002). In Perthshire there are a number of such 
examples (Winlow 2010), including the recently 
discovered long-cist burials at Peterhead Enclosure, 
Auchterarder (Dingwall 2019), and the barrow 
cemetery at Bankhead of Kinloch (Mitchell et al 2020). 
An early medieval date for the Blair Atholl inhumation 
was confirmed by radiocarbon dating, which suggested 
that the individual died between the 5th and 6th 
century cal ad (Reid and MacLaughlin 1987; gu-2153, 
1580 ±50 BP recalibrated to 400–600 cal ad [95.4% 
probability] using IntCal20). On the basis of skeletal 
morphology and metrics the individual was determined 
to be male. The individual has been estimated to have 
been around 45 years old, which can be considered 
relatively elderly for the period (MacLennan and Sellers 
1999; Reid and MacLaughlin 1987). Metric analysis 
of the long bones suggests this was a tall individual at 
1.78m (5ft 10ins), while analysis of skeletal morphology 
identified evidence of pronounced muscle attachments 
indicating a physically active lifestyle. No evidence of 
trauma was recorded, although a molar abscess has 
been discussed as a potential cause of death due to 
possible septicaemia (Reid and MacLaughlin 1987). 
The isolated burial contained a single inhumation. 
The majority of early medieval cemeteries in Fife 
and Tayside contain small populations, generally 
consisting of fewer than six burials (Winlow 2010, 
341; Maldonado 2013, 11). Therefore, given the 
archaeological context of the discovery, the possibility 
that this inhumation was part of a small group cannot 

Illus 2 The unfinished or pseudo quern stone from 
the Blair Atholl burial. Maximum diameter 610mm, 
maximum thickness 70mm. Perth Museum registration 
number 1994.1399.1. (Photograph courtesy of Perth 
Museum and Art Gallery)
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be completely excluded. In fact, there is historical 
evidence of other burials nearby. A short-cist cemetery 
for example has been identified on the east bank of the 
Tilt close to the current location of the Bridge of Tilt 
Hotel and caravan park (Illus 3).
 The Old Statistical Account of Scotland describes 
this cemetery as ‘coffins composed of five flags’ and 
their contents eroding into the Tilt, and names the 
cemetery as Clagh-ghil-Aindreas (cemetery of Andrew’s 
disciple), later named as Cill Aindreas (ngr nn 876 
653; Canmore id 25770). A ‘large Druidical cairn’ 
is described as being located to the south of Cill 
Aindreas (Sinclair 1792, 473), possibly representing a 
monumental burial between the short-cist cemetery and 
the long cist on Golf Course Road. While photographed 
during survey in the 1940s, this structure has not been 
identified by more recent surveys indicating its likely 
destruction in the latter part of the 20th century. The 
presence of other burial monuments near the long 
cist highlights the possibility that the Bridge of Tilt 
burial was part of a long established religious and 
burial landscape stretching from the Bronze Age to 
the medieval period (Reid and MacLaughlin 1987). 
The insertion of early medieval burials within areas 
of prehistoric burial has been identified elsewhere in 
Scotland, such as at Forteviot in Perthshire, and Rhynie 
in Aberdeenshire (Campbell and Driscoll 2020; Driscoll 
1998; Noble et al 2019), and probably at St Madoes 
(Hall 2012), possibly signifying links with the ancestral 
past for sociocultural or political reasons. 

 Beyond burials, there is ample archaeological 
evidence for human activity in the local area from the 
Late Iron Age through to the early medieval period 
and beyond, as in other parts of Perthshire in the 
later prehistoric period (Davies 2006). The twin 
ringforts at Aldclune lie just over 2km se with broad 
chronologies encompassing the Iron Age/Roman Iron 
Age with possible early medieval re-use (Driscoll 
2010; Hingley et al 1998). Neolithic–Bronze Age cup 
marked stones incorporated into the boundary wall 
at Aldclune, along with those reused at Borenich iii, 
Strathtummel (6km to the south), attest to the long 
history of human habitation in the region and their 
use in the Iron Age may signify the re-use of the 
past to demonstrate or manufacture deep ancestral 
ties (Hingley 1993). Iron Age homesteads have been 
excavated approximately 13km to the se at Black 
Spout, Pitlochry (Strachan 2013), and have also been 
recorded to the south around Loch Tummel (Hingley 
et al 1998; Watson 1915), along with Iron Age and 
Pictish structures, enclosures and other buildings as 
part of the multi-period archaeological landscape 
at Bunnrannoch further still to the south and west 
(approximately 25km away), close to Loch Rannoch 
(MacGregor 2010). The Old Statistical Account of 
Scotland described ‘one of those round castles’ close 
to the site itself, around a quarter of a mile up the 
Tilt (ngr nn 875 657; Canmore id 25772) (Sinclair 
1792). However, archaeological survey in the mid-
20th century failed to locate this feature, along with 

Illus 3 Map of Scotland, showing the location 
of Bridge of Tilt and the other sites discussed 
below, along with an inset map of Blair Atholl 
showing the location of the burial and its wider 
archaeological context. (Modified from Hingley 
et al 1998)
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another previously recorded ‘large fort with earthen 
ramparts’ at the Old Bridge of Tilt. Pictish byre-
houses have also been found elsewhere in northern 
Perthshire, including approximately 15km to the east 
of Blair Atholl at Pitcarmick, and at Lair in Glenshee 
(Carver et al 2013; rcahms 1990; Strachan et al 2019).
 Multiple standing stones are located in the area, for 
example, situated in the current Bridge of Tilt caravan 
park (confusingly, also often referred to as Clach Na 
H’Iobairt; ngr nn 8762 6526; Canmore id 25801), and 
approximately 2km to the east of the site, close to the 
House of Bruar (Clach Na H-iobairt, Pitagowan, ngr 
nn 8214 6590; Canmore id 25816). Further examples 
have been recorded in this part of Perthshire, including 
one at Killiecrankie (Claverhouse’s Stone; ngr nn 9082 
6319; Canmore id 26444). These are of indeterminate 
age (but likely Late Neolithic to Mid-Bronze Age). The 
Dunfallandy Stone (ngr nn 94629 56530; Canmore 
id 26295) is a well-preserved cross-slab of certain 
Pictish and early medieval provenance, which stands 
to the se near Pitlochry and the River Tummel. It has 
various symbols from the Pictish corpus, along with 
a mounted individual and two individuals seated 
perhaps on thrones (Fraser 2008; Noble et al 2018). 
To the sw, along the Tummel, a further cross-slab from 
around the 8th–9th century can be found close to the 
ruins of St Blane’s Chapel in Lassintullich graveyard, 
Kinloch Rannoch (ngr nn 69545 57739; Canmore id 
239092), along with a (likely early medieval) cruciform 
stone and a stone basin. Closer in date to the Bridge of 
Tilt long cists, and 12km W of the burial, is the Pictish 
symbol stone slab at Struan (now at ngr nn 8089 6534; 
Canmore id 25815) depicting a double-disc and Z-
rod (Fraser 2008). An early medieval handbell was 
also found at the church (Hall 2004). The church 
is dedicated to St Fillan, a saint of Irish origin, and 
suggested to represent one of the early churches 
established during the missions of Columba (Taylor 
2001; Bourke 1984; 2020: 377–8), although it should 
be noted that dedications to Irish saints were common 
in the later medieval period.
 Linguistic and historical evidence in the region also 
point to links with Ireland, Iona and other westerly 
regions of Britain, highlighting possible connections 
individuals in the region may have shared during 
the early medieval period. It has been suggested that 
the word Atholl –  the historic name of the broader 
region of northern Perth and Kinross in which Blair 
Atholl is situated – arises from ath Fótla which means 
‘new Ireland’ (or ‘second Ireland’), building on the 
more poetic Gaelic expression for Ireland, Fodhla 
(Watson 1926: 228–9). It should be noted that more 
recently this interpretation has been challenged, and 
‘north pass’ was proposed as a potential meaning 
based on the Gaelic Áth Fochla (Fraser 2009: 101–2). 
A concentration of local dedications to Iona abbots 
in the area (eg Fergna in Moulin parish, Pitlochry) 
likely reflects activity from Iona from the 7th and 8th 
centuries onwards in the area (Taylor 1997) and is 
further confirmed by the presence of early Christian 

handbells typical of Irish church practice (Bourke 1984; 
2020). The recalibrated radiocarbon date from Blair 
Atholl Man places his death in the 5th or 6th century 
ad, immediately prior to this period, and perhaps 
even contemporary to St Columba’s own visit to the 
region as described in Adomnán’s Life of St Columba 
(Taylor 1997: 47–8). The investigation of life history 
and particularly of childhood origin for this individual 
using multi-isotope analysis is thus one means of not 
only better understanding the life of Blair Atholl Man, 
but also an opportunity to better understand lifeways, 
population mobility and cultural connections in the 
area in this transitional period. 

Stable isotope analyses in archaeology

The stable isotope analysis of archaeological tissues, 
such as bones and teeth, is an increasingly common 
part of archaeological investigations as a means of 
reconstructing different aspects of human life in 
the past. These methods are capable of providing 
population-level insights, through the analysis of 
large numbers of individuals, as well as individual life 
histories through the focused study of different tissues 
within the same skeleton (see Britton 2017 for a recent 
review). Carbon and nitrogen isotope analyses of 
the protein bone collagen is most commonly used for 
inferring diet: this approach is based on the premise 
that the carbon (δ13C) and nitrogen (δ15N) isotope 
values of bodily proteins reflect the δ13C and δ15N 
values of ingested dietary protein (DeNiro and Epstein 
1978; Nehlich 2015; Richards et al 2003a; Schoeninger 
et al 1983), allowing the inference of broad dietary 
habits, and in particular, the relative contribution of 
marine fish to the diet and the trophic level of protein 
consumed (Chisholm et al 1983; Schoeninger et al 
1983). Carbon isotopes are brought into the biological 
system by plants and bacteria, using atmospheric or 
marine sources of carbon. Since atmospheric CO2 is 
depleted in carbon 13C compared to carbon originating 
from oceanic sources, marine organisms have elevated 
levels of 13C (DeNiro 1985; Schoeninger and Moore 
1992). Nitrogen isotope (δ15N) values of various 
organisms differ based on their trophic level, and 
increase by approximately 3–5‰ with each step up 
the food chain, whereas δ13C values are enriched by 
approximately 1‰ (Bocherens and Drucker 2003). 
δ15N values can also be used to indicate freshwater 
or marine dietary inputs, as aquatic ecosystems tend to 
have longer food chains (Richards et al 2001). Different 
tissues offer different temporal resolution: bone collagen 
indicates long-term (approximately 10 years or more) 
dietary protein isotopic averages (Ambrose and Norr 
1993; Hedges et al 2007).
 Sulphur isotope ratios (δ34S) within human and 
animal tissues also relate to the isotopic composition 
of ingested food. Terrestrial organisms tend to have 
δ34S ratios between –5 and +10‰; however, proximity 
to the sea and saline environments can elevate these 
values (Nehlich et al 2010) and the range of values in 
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any one region depends on these factors as well as 
local lithology. While freshwater sources tend to fall 
between 0 and 10‰, in riverine ecosystems, a great 
variability of sulphur isotopic ratios of local sulphates 
can be detected, ranging from –5 to +15‰. As sulphur 
isotope ratios depend on the local lithology, in addition 
to dietary information, it is possible to predict the 
sulphur isotopic values of different regions, and 
thus δ34S values can also assist in identifying local 
from non-local individuals (Nehlich 2015; Richards 
et al 2003a).
 The application of strontium and oxygen isotope 
analysis in archaeology is based on the relationships 
between the geographical origin of food and 
water ingested during childhood (ie when teeth 
are forming) and the resultant isotopic signatures 
of those tissues. As opposed to bone collagen (the 
organic phase), the mineralised components of tissues 
are more often targeted, particularly dental enamel 
which is more resistant to chemical alteration in the 
burial environment (diagenesis) compared to bone 
mineral (Hoppe et al 2003). Strontium values can 
indicate geographical (lithological) origin (Bentley 
2006), given variations in bioavailable strontium 
across different geological units. Oxygen isotope 
ratios of precipitation and environmental waters 
can also vary geographically, with distance from 
the ocean, local temperatures, altitude and other 
influences. The strontium and oxygen ‘isoscape’ of 
Scotland reflects these underlying variations, and 
where local foods and water are consumed, co-
analysis of these isotopes can offer powerful insights 
into individual movement histories (eg Müldner et al 
2009) and also the degree of broader mobility within 
past populations (eg Leach et al 2009). As tooth 
enamel forms during childhood, these methods are 
useful in inferring childhood place of origin and – 
when used in combination – strontium and oxygen 
isotope data can provide powerful insights into past 
individual and population mobility, and into past 
socio-cultural practices such as matri- or patri-
locality (see review in Britton 2020). 
 While there has been less isotopic work in Scotland 
than in other parts of Britain, bone collagen has been 
successfully extracted and analysed from human 
bones from across Scotland, from the Mesolithic and 
Neolithic (eg Bownes et al 2017; Gigleux et al 2017; 
Montgomery et al 2013; Richards et al 2003b), to the 
medieval and post-medieval period (eg Britton et al 
2018; Curtis-Summers et al 2020; Lamb et al 2012; 
Müldner et al 2009). This has revealed diachronic 
dietary change (eg throughout the medieval period at 
Portmahomack, Curtis-Summers et al 2020) as well 
as important intra-group differences related to status 
and identity (eg dietary differences linked to status 
amongst the medieval bishops of Whithorn, Müldner 
et al 2009). Limited studies have employed strontium 
and oxygen isotope approaches, although these too 
have provided valuable new insights particularly 
into later medieval population mobility and revealed 

aspects of individual life-histories (Lamb et al 2012; 
Müldner et al 2009). Previous studies on a small 
number of Pictish burials have highlighted the power 
of these methods to identify individuals originating 
from areas outwith the places they were buried, and 
has highlighted mobility across Scotland, possibly 
Ireland and even from outside mainland Britain 
(Parker Pearson et al 2018; Walther et al 2016). 
These approaches are thus particularly suited to 
exploring life in the early medieval period where 
little information about population and individual 
lifetime mobility is known but historical, place-name 
and archaeological evidence suggests links across 
Scotland, Ireland and even further afield. Here we 
present a multi-isotope case study of a single early 
medieval individual, the Blair Atholl Man, with the 
aim to better understand diet in Central Scotland 
and determine if the individual originated from 
the area of his burial. 

Materials and methods

Collagen extraction and carbon, nitrogen 
and sulphur isotope analysis

A rib fragment was selected for collagen extraction 
(δ13C, δ15N, δ34S) due to the fast turnover rate of these 
bones, which enables the study of averaged diet of an 
individual over the 5–10 years prior to death (Sealy 
1995). Bone collagen was extracted in Aberdeen using 
a modified Longin method (Collins and Galley 1998; 
Longin 1971), as described in Britton et al (2008). 
After the demineralisation of the samples in 0.5M 
HCl they were gelatinised for 48 hours at 70°C, in 
a solution of de-ionized water and a few drops of 
0.5M HCl (approximately pH 3). After this time, the 
liquid sample was filtered using Ezee® filters, frozen 
and lyophilized, and weighed out into tin capsules 
for analysis (0.9–1.1mg per aliquot). Stable carbon 
and nitrogen isotope measurements were undertaken 
in duplicate by continuous-flow isotope ratio mass 
spectrometry at the University of Reading. Analytical 
error determined from the repeat measurements of 
internal and international standards was ±0.2‰ (1σ) 
or better.
 A further aliquot (approximately 1.5mg) of 
collagen from the same bone fragment was analysed 
for stable sulphur isotopes. This was conducted at 
the Scottish Universities Environmental Research 
Centre (suerc) using a Thermo ScientificTM ea 
IsoLinkTM coupled to a Delta VTM Advantage irms 
via a Conflo IV interface with an analytical error of 
±0.3‰, a system which enables the co-measurement 
of carbon, nitrogen and sulphur stable isotope ratios 
(Sayle et al 2019), generating additional δ13C and 
δ15N values as well as a δ34S value. Thus, three sets 
of stable carbon and nitrogen measurements were 
obtained from the sample, as seen in Table 1. For 
the purposes of this study the calculated mean of 
all values is used. 
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Tooth enamel sampling and strontium 
and oxygen isotope analysis

A second molar was selected for strontium and 
oxygen isotope analysis. Dental enamel was 
removed using a diamond coated rotary saw at 
the University of Aberdeen. Initial calcification 
of the second molar begins between the ages of 
2.5 and 3 years, and the crown is usually fully 
developed by the age of 7 or 8 years old (Gustafson 
and Koch 1974; Hillson 1996). The enamel sample 
(approximately 38mg) was sent for oxygen and 
strontium isotope analysis at nigl, Keyworth. 
A subsample of approximately 3mg was taken 
and reserved for oxygen isotope analysis, which 
was reduced to a powder in an agate mortar and 
pestle. This was loaded into a glass vial and sealed 
with septa. The vials were transferred to a hot 
block at 90°C on the gv Multiprep system. The 
vials were evacuated, and 4 drops of anhydrous 
phosphoric acid were added. The resultant CO2 
was collected cryogenically for 15 minutes and 
transferred to a gv IsoPrime dual inlet mass 
spectrometer. The resultant isotope values are 
treated as a carbonate. δ18O is reported as per mil 
(‰)(18O/16O) normalized to the vpdb scale using 
a within-run calcite laboratory standard (kcm) 
calibrated against nbs-19 iaea reference material 
and were converted to the vsmow scale using the 
published conversion equation of (Coplen 1988): 
vsmow=(1.03091 x δ18Ovpdb) +30.91). Analytical 
reproducibility for this run of laboratory standard 
calcite (kcm) is for δ18Ovsmow ± 0.02‰ (1σ, 
n=15) and δ13Cvpdb is ± 0.01‰ (1σ, n=15). 
The carbonate oxygen results δ18Osmow(c) are 
converted to estimated phosphate (δ18Ovsmow(p) 

and drinking water (δ18Ovsmow(dw) oxygen 
isotope ratios using the equation of Chenery 
et al (2012).
 In a clean laboratory (class 100, laminar 
flow), the remaining larger enamel sample was 
first cleaned ultrasonically in high purity water 
to remove dust, rinsed twice, and then soaked 
for an hour at 60°C, rinsed twice, then dried 
and weighed into pre-cleaned Teflon beakers. 
The sample was mixed with 84Sr tracer solution 
and dissolved in Teflon distilled 8M hno3 

and converted to chloride form using 6M HCl. 
Strontium was collected using Eichrom AG50 
X8 resin columns. Strontium was loaded onto a 
single Re Filament following the method of Birck 
(1986) and the isotope composition and strontium 
concentrations were determined by Thermal 
Ionisation Mass spectroscopy (tims) using a 
Thermo Triton multi-collector mass spectrometer. 
The international standard for 87Sr/86Sr, NBS987, 
gave a value of 0.710262 ± 0.000012 (2s, n=8) 
during the analysis of these samples, the 87Sr/86Sr 
value of the same has been corrected using an 
accepted value for this standard of 0.710250.

Results and discussion

Stable carbon, nitrogen and sulphur isotope data

The stable isotope data from the human skeleton 
analysed are shown below in Table 1, alongside 
% carbon, % nitrogen and C:N, which allow the 
quality of the collagen to be assessed. The extracted 
collagen meets the quality indicators as described in 
van Klinken (1999), suggesting the collagen is well-
preserved. Carbon and nitrogen isotope data from 
Blair Atholl Man are shown in Illus 4 in comparison 
with mean isotope data from 5th– to 7th-century ad 
England, data from previously published Pictish 
burials, and mean isotope data for early medieval fauna 
from various sites across Scotland. Faunal averages 
have been compiled from published and unpublished 
data, and include cattle, sheep/goat, red deer, pigs and 
marine fish from Portmahomack (Phase 1 and Phase 
2 fauna only, Curtis-Summers et al 2020); a single 
sample (sheep) from Balintore (Britton, unpublished 
data); cattle and pig from Rhynie (Fawcett, Czére and 
Britton, unpublished data); cattle, pig and sheep/goat 
from Clatchard Craig (Fawcett, Czére and Britton, 
unpublished data) and cattle, sheep/goat, pig, deer, 
goose, chicken, duck, salmonid and cod from Burghead 
(Fawcett, Czére and Britton, unpublished data). 
 The carbon and nitrogen dietary isotope data from 
this individual (–21.1 and 11.2‰ respectively) are 
very similar to the few previously published isotope 
data from Pictish burials in other parts of Scotland. At 
Westness, Orkney, 4th- to 9th-century adult burials 
(n=8) had mean carbon and nitrogen isotope values of 
–20.8 ± 0.2‰ (1σ) and 11.0 ± 0.3‰ (1σ) respectively. 
Portmahomack, Phase 1 burials (n=13) had a mean 
δ13C value of –20.7 ± 0.3‰ (1σ) with a δ15N value 
of 11.3 ± 0.8 ‰ (1σ) (Curtis-Summers et al 2020). 
Although the isotopic analysis of local faunal remains 
is required in order to enhance the accuracy of the 
interpretation of isotopic data, as no faunal remains 
were uncovered in the immediate vicinity of the site, 
comparison with previously published and unpublished 
faunal stable isotope data from across early medieval 
Scotland can provide a general point for comparison 
and facilitate data interpretation. As shown in Illus 
4, the nitrogen isotope ratios from the Blair Atholl 
skeleton (and the other Scottish Pictish/early medieval 
sites above) are elevated relative to those from 5th- to 
7th-century ad England. The mean δ15N values of some 
early medieval domestic herbivores from Scotland 
are elevated relative to those from contemporary 
populations in England (eg Privat et al 2002), perhaps 
reflecting 15N-enrichment in some Scottish soils 
(Thornton et al 2015). However, the average values 
from species such as cattle and deer suggest this slight 
‘baseline’ enrichment is not sufficient to account for the 
elevated values seen in the Bridge of Tilt skeleton. On 
average, nitrogen isotope values from domestic sheep 
and goats are higher than other herbivores, which may 
be attributable to the practice of saltmarsh grazing 
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Illus 4 Bone collagen stable isotope data from the 
Bridge of Tilt burial (Blair Atholl Man), compared 
to data from previously-published early medieval 
burials from Scotland (Barrett and Richards 2004; 
Curtis-Summers et al 2014; Curtis-Summers et al 

2020; Parker Pearson et al 2018) and England (Mays 
and Beavan 2012). Faunal data have been compiled 
from a range of published and unpublished datasets 
and are presented as means with standard deviations 
(1 sd). See text for details and sources.

Table 1 Stable carbon, nitrogen and sulphur isotope data from the Bridge of Tilt skeleton 
alongside %carbon, %nitrogen, %sulphur, C:N, C:S and N:S.

 δ13CVPDB δ15NAIR %C %N C:N δ34SVCDT %S C:S N:S
 (‰) (‰)    (‰) 
RDG714R2 (a) -21.0 11.0 43.0 15.1 3.3    
RDG714R2 (b) -21.0 11.3 42.5 14.7 3.4    
GUsi8772 -21.4 11.2 41.3 14.2 3.4 14.6 0.23 488 144
mean -21.1 11.2 42.3 14.7 3.4

(Britton 2007; eg at Portmahomack, Curtis-Summers et 
al 2014). However, the data set is small and dominated 
by samples from the coastal sites of Portmahomack 
and Burghead, which are likely not representative 
of sheep raised in inland, central Scotland. While 
fertilising can lead to 15N-enrichment in cultivated 
crops (Bogaard et al 2007) the relative contribution 
plant foods would have made to overall dietary protein 
(relative to animal sources) is unlikely to have produced 
the enrichment seen. It is therefore more probable 
that this 15N-enrichment represents the inclusion of 
larger quantities of 15N-enriched faunal protein in 

the diet, albeit from a source not also enriched in 13C. 
It is likely therefore that the diet of the Blair Atholl 
Man was dominated by higher trophic level terrestrial 
protein such as pork (or wild boar) and/or domestic 
fowl. An alternative source for slight enrichment in 
15N could be the consumption of riverine fish – or other 
freshwater protein such as wildfowl – in combination 
with lower trophic level (herbivore) protein (e.g. beef/
mutton, dairy products), as part of a mixed diet. It is 
noteworthy that, of the English early medieval sites, the 
most elevated nitrogen isotope ratios were observed at 
riverine sites. The position of the burial site, close to the 
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confluence of the Tilt and Garry, implies a fresh local 
source of riverine fish (or waterfowl) would have been 
available were the individual living locally in the years 
before death. 
 The sulphur isotope ratio of the Bridge of Tilt burial 
was 14.6‰, which is relatively high compared to the 
typical δ34S values expected from terrestrial organisms 
(which usually fall between –5 and +10‰). Due to the 
enrichment observed in marine ecosystems, marine 
organisms (or those relying heavily on marine foods) 
are expected to have similarly elevated δ34S values (i.e. 
> 14‰). However, given the lack of marine fish in the 
diet of the Blair Atholl Man, a dietary cause related to 
the consumption of marine fish is unlikely. Enrichment 
in 34S can also be expected in organisms living in 
geographical proximity to the sea that do not consume 
marine products directly as a result of the ‘sea-spray 
effect’. Depending on prevailing winds, marine sulphur 
can influence ecosystems from between 10 and 70km 
(Nehlich 2015; Richards et al 2003a) and the sea-spray 
effect has been demonstrated to be one of the most 
dominant influences that account for sulphur isoscape 
variability (eg see sulphur isoscape for Ireland, Zazzo 
et al 2011). A sea-spray effect, local to Blair Atholl is, 
however, implausible given the inland location in the 
heart of Scotland. Another explanation may be that 
the elevated δ34S values indicate that this individual did 
not live locally in the years immediately prior to his 
death, but instead at a coastal location. However, the 
interpretation of sulphur isotope data in mammals is 
further complicated by the fact that different lithologies 
and other environmental variables can also result in 
more varied sulphur isotope values at specific locations 
(see Nehlich 2015). For example, typically ‘marine’ 
values could be expected from people and animals 
living in areas of marine-based sedimentary rocks 
such as chalk (eg Hamilton et al 2019). As the local 
lithology is largely calcareous, including limestones of 
the Argyll group, as well as Killiecrankie Schist, the 
sulphur isotope ratios measured in this individual could 
be entirely consistent with living locally in the years 
prior to death. The absence of local faunal ‘baseline’ 
sulphur isotope data (or indeed fauna from across the 
Scottish mainland) makes this difficult to conclude 
with certainty or to infer mobility patterns from the 
δ34S data alone. While sulphur isotope analysis is 
increasingly used within archaeology, the difficulties 

in extricating geological, environmental and dietary 
influences remain a limitation in the application of 
these approaches unless combined with other isotope 
techniques, with extensive local faunal baselines or 
more extensive sulphur isoscape mapping.
 Oxygen isotope ratios were determined from 
whole bioapatite (carbonate) and were provided as 
v-smow values and were converted to predicted 
phosphate values and environmental water values 
based on the equations in Chenery et al 2012. Based 
on these conversion equations, phosphate values were 
predicted to be 18.0‰ and drinking water values were 
determined to be –5.9‰. These data are elevated 
relative to anticipated local rainfall and freshwater 
values, which should be approximately –8‰ (see Illus 
5, and Darling et al 2003; Darling and Talbot 2003; 
Hoogewerff et al 2019). These values are, however, 
consistent with an origin from a more westerly, coastal 
region of Scotland, where more elevated oxygen isotope 
values of precipitation and freshwaters are commonly 
found (Darling et al 2003; Darling and Talbot 2003; 
Hoogewerff et al 2019).
 The strontium isotope value determined from Blair 
Atholl Man was 0.7144. This is elevated in comparison 
to the regional biosphere values around the Blair Atholl/
Bridge of Tilt/Pitlochry area (which are between 0.709 
and 0.712) (see Illus 5, after Evans et al 2010) and thus 
higher than would be expected from a local individual. 
While there are some patches of lithology further north 
which could be consistent with this strontium value, the 
oxygen isotope values around the Blair Atholl and the 
broader central Highland region would be expected to 
be lower than that measured in this individual.
 When considering the strontium and oxygen isotope 
data together, one can infer that the remains belong 
to an individual who spent their childhood in a more 
westerly region. Strontium and oxygen isotope values 
found in the biosphere in the western Highlands and 
Islands, for example, areas of Mull, Iona, Tiree, Coll 
and the western part of Islay. However, other regions 
of southern and eastern Britain and Ireland also exhibit 
environmental water values consistent with the values 
in this individual. Some of these regions also correlate 
with areas of older lithology with biosphere values 
similar to those seen in the Blair Atholl skeleton. In 
light of this and given that neither strontium isotope 
values of soils/plants, nor oxygen isotope values 

* conversions made using the equations in Chenery et al 2012).

87Sr/ 86Sr Sr ppm  δ13CVPDB δ18OVSMOW(carb) δ18 OVSMOW(p) δ18OVSMOW(dw)  
    (estimated)* (estimated)*
0.714404     96 –17.12        26.87     18.05       –5.9

Table 2 Strontium isotope ratios and strontium 
concentration (ppm) measured in the Bridge of Tilt 
skeleton’s tooth enamel. Stable carbon and oxygen 
isotope data from tooth enamel is also shown, 

along with predicted phosphate oxygen isotope value 
(converted from the carbonate oxygen value) and the 
estimated oxygen isotope ratio of drinking water.



Multi-isotope analysis of the human skeletal remains from Blair Atholl, Perth and Kinross 39

of rainfall are unique to specific areas, there is a 
possibility that this individual originated from even 
further afield. Finally, oxygen isotope values can also 
be influenced by culinary processes, which serve to 
modify the oxygen isotope values of imbibed water 
(see review in Pederzani and Britton 2019). Given 
the extreme value, this latter explanation is unlikely, 
although it is always worth noting that human isotope 
values are ‘filtered’ through a lens of human behaviour. 
Biological and cultural systems bring another level of 
complexity to geochemical processes these methods are 
based upon – as such, isotope analysis in archaeology 
‘does not provide a clear window into the past but, 
rather, permits one to look “through the glass darkly”’ 
(Schoeninger and Moore 1992: 248).
 The combination of isotope data explored above 
provides new insights into the life of the individual 
interred at Bridge of Tilt in the 5th–6th century. 
Based on carbon and nitrogen isotope analyses, his 

dietary protein was dominated by terrestrial resources 
(as opposed to marine fish, or migratory fish such 
as salmon), possibly in combination with freshwater 
fish, and wild or domestic fowl. His diet was similar 
to other early medieval individuals from Scotland in 
previously-published studies (Barrett and Richards 
2004; Curtis-Summers et al 2014; Curtis-Summers 
et al 2020; Parker Pearson et al 2018), suggesting 
contemporary similarities in diet across north-east 
Scotland, including coastal parts of the mainland 
(Portmahomack) and on islands such as South Uist 
(Cille Pheadair) and Orkney (Westness), although 
far more work at a broader range of sites (including 
both further isotope analyses and zooarchaeology, 
for example) is required to better characterise dietary 
variability in this period. In contrast to comparable 
populations in Britain and Wales, diet in early medieval 
Scotland may have included a greater quantity of pork 
or possibly some freshwater fish. Strontium and oxygen 

Illus 5 Strontium and oxygen isotope ‘baseline’ map of 
Scotland, showing the location of Blair Atholl/Bridge of 
Tilt. Previously measured and estimated environmental 
values can provide a guideline for interpreting human 

skeletal strontium and oxygen values and inferring 
mobility. (Adapted from images/data in Darling and 
Talbot 2003; Evans et al 2010; and reproduced from 
the author’s image in Franklin et al 2019)
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isotope measurements of tooth enamel from the second 
molar of this individual indicate that between the ages 
of 2.5 and 8 years (at least) this individual was unlikely 
to have lived in the local area. Instead, it is suggested he 
spent his childhood on an area of older lithology, and 
in a region of relatively ameliorate climate. Areas of the 
West Coast of Scotland including Mull, Skye, and even 
Ireland would be consistent with the values measured 
in the second molar of this individual. Were their origin 
coastal, the sulphur isotope data could support the 
view that this individual arrived in the Bridge of Tilt 
area relatively recently prior to their death. However, 
given uncertainties and complexities of interpreting 
sulphur isotope data, the evidence is not sufficient to 
support such a hypothesis at present. Whether this 
individual moved to the region in adolescence/young 
adulthood, or at an older age remains unclear, but the 
strontium and oxygen isotopes do indicate he was an 
immigrant to the area at some stage. Significantly, these 
isotope data connect the lives of individuals in early 
medieval Perthshire directly to other parts of Scotland 
or perhaps further afield, providing new insights 
into early medieval mobility and diversity. Given 
the archaeological evidence for contact and cultural 
influence in the early medieval period this is perhaps 
not surprising, along with the linguistic and historical 
evidence of early Christian missionary activity and the 
influence of Iona (Fraser 2009: 100–03; Foster 2014; 
Taylor 1997; Will et al 2003). The isotope data from 
this individual, who lived and died during the 5th or 
6th century, provide new direct evidence for mobility 
from more westerly regions into the Atholl area early 
in this period.
 Only two previous studies have used strontium 
isotope approaches to examine Pictish-period mobility, 
including a single individual buried at Cille Pheadair 
(Parker Pearson et al 2018) and a larger study on the 
monastic site of Portmahomack (Walther et al 2016), 
with the latter also highlighting some potential westerly 
connections. Analysis of Pictish individuals from pre-
monastic Phase 1 at Portmahomack demonstrated 
that three out of the four individuals sampled were 
likely non-locals, with a female buried in a long cist 
consistent with a more westerly (or central British) 
origin. Two further male long-cist burials, like the 
individual from Blair Atholl, had strontium isotope 
ratios consistent with older, granitic rocks (0.712, 
0.714) but with oxygen isotope values that were not 
suggestive of an origin in the Western Isles or Ireland. 
Indeed, one of these individuals had an oxygen isotope 
value that was too low for Britain, possibly indicating 
a non-British origin. Interestingly, analysis of monastic 
Phase 2 individuals at Portmahomack (ad 700–830), 
revealed many (likely) non-local individuals, although 
only one was likely to have originated from more 
westerly regions. Analysis of the single female from 
Cille Pheadair also generated data inconsistent with a 
local origin, instead suggesting this individual may have 
originated from cooler, more easterly areas of mainland 
Scotland or possibly the Isle of Skye (Parker Pearson 

et al 2018). Of the six early medieval individuals from 
Pictland analysed for strontium and oxygen isotopes 
(Cille Pheadair, Phase 1 Portmahomack and the current 
study), all but one spent their childhoods in areas non-
local to their burial sites, with a number indicating 
substantial lifetime movements, of both males and 
females alike. The nature of these movements – 
whether they were individual or group movements, 
voluntary or enforced – cannot be elucidated from 
the isotopic evidence but all of these studies do serve 
to highlight the considerable personal mobility in a 
period which saw significant socio-cultural change, 
political and religious influence in Scotland, including 
the consolidation of Gaelic across most of central and 
eastern Scotland in the 10th century. The investigation 
of the life history of individuals interred in cists and 
cemetery sites across late prehistoric and early medieval 
Pictland using isotope analyses also highlights the 
issues inherent with conflating a particular place and 
time with a particular culture, or indeed conflating 
culture with geographical origin. 

Conclusions

The 1986 excavation at Blair Atholl revealed a long-cist 
burial of a male individual from the 5th–6th century 
ad. Multi-isotope approaches utilised in this study 
enabled the exploration of the diet and mobility of the 
Bridge of Tilt skeleton, enriching our understanding 
not only of the life history of this particular individual 
but also providing valuable new insights to life and 
mobility in the early medieval period in Scotland. 
The carbon and nitrogen isotope data are consistent 
with a diet typical of many early medieval and 
Pictish individuals studied (previously and ongoing) 
in Scotland and included a diet rich in terrestrial 
resources, with pork potentially being of particular 
importance. Marine fish is unlikely to have made any 
significant regular contribution to the diet, although 
the consumption of freshwater fish and/or waterfowl 
cannot be excluded. Strontium and oxygen isotope data 
suggest this individual did not spend their childhood 
in the immediate area, and instead indicate a more 
westerly childhood origin, in areas that could include 
Mull, Iona, Tiree, Coll, Skye or even parts of Ireland. 
The sulphur isotope data may be consistent with this 
individual spending their later life close to the coast, 
consistent with an island or coastal origin, but also 
implying they were a recent immigrant to the area in 
the years immediately prior to their death, although 
he analysis of local contemporary faunal material 
is required to prove such an assertion. This study 
has provided new indicators of early medieval 
mobility in Scotland, highlighting ties to the 
west coast, islands or further afield, on the scale 
of an individual life, with the Blair Atholl Man 
embodying early connections between cultures and 
communities across Scotland in the first millennium, 
as suggested by other archaeological, linguistic 
and historical evidence. 
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Abstract
In 1985 the remains of a male individual lying in a long 
cist grave were discovered at Bridge of Tilt, Perth and 
Kinross. Dated to the 5th–6th century ADAD, the burial is 
one of only a small number of known early medieval 
burials in the area but is part of a rich early medieval 
and multi-period archaeological landscape. In recent 
years, the efforts of a commercial and community 
partnership aiming to re-evaluate the remains of ‘Blair 
Atholl Man’ has enabled advanced study of the skeleton, 
including isotope and genetic analyses. Here we present 
new insights into the diet (δ13C, δ15N) and lifetime 
mobility (δ34S, δ18Ocarb, 87Sr/86Sr) of this early medieval 
individual. Results indicate a diet largely based on 
terrestrial food sources, likely dominated by pork, but 
including other domestic species and possibly freshwater 
fish or fowl. Based on the mobility isotope data this 
individual was an immigrant to the area and likely spent 
their childhood in a more westerly region of Scotland.
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