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INTRODUCTION

geographical dietary trends.

The past and present island communities of the North
Atlantic Islands have access to a rich and diverse resource
base, including wild and domestic terrestrial animals, sea
PDPPDOV ¿VK VKHOO¿VK DQG ELUGV 8QGHUVWDQGLQJ WKH
changing role of marine resources through time in these
islands can be a challenge for archaeologists. With the
DGYDQFHPHQWV RI VFLHQWL¿F WHFKQLTXHV LQ DUFKDHRORJ\
a range of direct and indirect dietary indicators exist
to investigate past diet. Pottery lipid residue analysis
(Evershed et al., 2008), human and faunal 13& DQG į15N
stable isotope analysis, and traditional zooarchaeological
techniques can all be used to investigate past dietary
behaviour on a range of different scales. Using a
combination of these different techniques can enable a
more complete understanding of the changing relationship
between past North Atlantic Island communities and the
sea.

THE NORTH ATLANTIC ISLANDS
The term “North Atlantic Islands” refers to the island
groups off the coast of Scotland, (Figure 1), and can be
broadly categorised into two groups; the Northern Isles
which includes Orkney and Shetland, and the Western
Isles, which refers to the islands of the Inner Hebrides and
Outer Hebrides, including North and South Uist, Lewis
and Harris.
Due to the rich and diverse archaeological heritage
on the islands they have been subject to large scale
research projects, generating a wealth of archaeological
LQIRUPDWLRQ )RU LQVWDQFH WKH 6($5&+ 6KHI¿HOG
Environmental and Archaeological Research Campaign in
the Hebrides) and derivative projects enabled survey and
excavation of a wide range of archaeological sites in the
Outer Hebrides including the sites at Mingulay, Barra and
Pabbay (Branigan and Foster 2000), Bornais (Sharples
2005), Dun Vulan (Parker Pearson and Sharples 1999),
and Cille Donnain (Parker Pearson et al., 2004). With such
a vast quantity of archaeological information available in
these islands, there is great potential to draw together the
data from across the islands to investigate temporal and
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CURRENT NORTH ATLANTIC SUBSISTENCE MODELS

Current models of subsistence in the North Atlantic
Islands, based on stable isotope analysis have suggested
WKDW ZKHQ WKH KXQWHUJDWKHUHU¿VKHUV RI WKH 0HVROLWKLF
adopted farming in the Neolithic, marine foods no longer
PDGH D VLJQL¿FDQW FRQWULEXWLRQ WR GLHW 6FKXOWLQJ DQG
Richards 2002). The Neolithic decline in the importance of
marine foods noted in the North Atlantic Islands is thought
to continue until the arriving of the Viking settlers in the
Norse period (Barrett et al., 2001). This model is based
RQVWDEOHLVRWRSHDQDO\VLVUHSUHVHQWLQJDQRYHUVLPSOL¿HG
understanding of dietary trends through time, without
taking into account existing zooarchaeological evidence
(Craig et al., 2006; Milner et al., 2004). Criticisms of the
integrated approach are that zooarchaeological analysis
of bones from the same sites as the human remains are
necessary for valid interpretation (Hedges 2004), however
as many of the skeletal remains come cemeteries and
burials with no associated faunal remains this is not always
realistic to achieve.
The rapid change in marine food consumption patterns
during the Mesolithic Neolithic transition has been
challenged in other parts of Europe, studies by Erikkson
(2004) and Lidén et al., (2004) demonstrate that marine
resource use continued into the Neolithic in Sweden,
VXJJHVWLQJ WKDW WKH WUDQVLWLRQ ZDV D PRUH ÀXLG HYHQW
The same can be seen in Denmark where studies have
emphasised the highly complexity nature of the MesolithicNeolithic transition (Fischer et al., 2007). More recently
work by Craig et al., (2011) of pottery residues and
bioarchaeological evidence in the Western Baltic region
has demonstrated post Neolithic marine resource use.
These studies indicate that the issue of post Neolithic
resource use is highly complex, and a wide degree of
geographical variation has been observed, highlighting the
need for a more integrated approach to understanding past
marine subsistence.
Zooarchaeological analysis of North Atlantic Island
assemblages dating from the Neolithic onwards
GHPRQVWUDWHWKHSUHVHQFHRI¿VKERQHVVKHOO¿VKDQGVHD
mammal remains; however the lack of marine signature
in the stable isotope evidence of human bones indicates
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Figure 1. Location Map of the North Atlantic Island with a focus on the Outer Hebrides (image
courtesey of Ian Dennis, Cardiff University).

that these foods were not being routinely eaten. Studies by
Schulting et al., (2004; Schulting and Richards 2009) have
suggested that the limited marine resources recovered
in Atlantic British assemblages may be a result of direct
or indirect consumption of marine foods, or even non
consumption based practises. The possible scenarios to
explain this are that marine foods were eaten as a seasonal
resource, a famine food, or may even have been used
as animal fodder. Research from Holm of Papa Westray
provides evidence for sheep seaweed consumption during
the Neolithic (Balasse et al., 2005, 2009) supporting
the possibility that marine foods were utilised as animal
fodder. Detailed analysis of human and faunal remains
IRUį13&DQGį15N analysis in combination with traditional
zooarchaeological methods enables a greater understanding
of the discrepancies between these two datasets, and will
identify possible marine based foddering strategies.
Studies integrating zooarchaeological data, with human
and faunal isotopic analysis exist, however they often small
in scale, for instance considering individual sites, small
VWXG\UHJLRQVRUVSHFL¿FWLPHSHULRGVVXFKDVWKHUHVHDUFK
FRQGXFWHGE\%RULüet al., (2004) studying Neolithic dietary
FKDQJHLQWKH'DQXEHUHJLRQ,QWKH1RUWK$WODQWLFVSHFL¿FDOO\
Schulting and Richards (2009) conducted a smaller scale
study of Neolithic human, and animal stable isotope results,
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in light of the zooarchaeological evidence. Regional studies
of Northwest Europe using stable isotope evidence and more
traditional zooarchaeological techniques (Tresset 2000, 2003),
however these have been focussed on the Neolithic, and
broader temporal comparisons would be to aid understanding
of dietary trends. This paper will present a broader temporal
and regional comparison of zooarchaeological and stable
isotope data in the North Atlantic Islands to generate a greater
understanding of the changing role of marine resource use in
the lives of past island communities.

METHODOLOGY
Zooarchaeological analysis
A wealth of zooarchaeological data exists for the North
Atlantic Island sites, with animal bone data from
approximately 120 sites currently existing. Approaches
towards North Atlantic island zooarchaeology to date
DUH PDLQO\ VLWH VSHFL¿F RIWHQ ZLWK PDPPDOLDQ UHPDLQV
DQDO\VHG LQGHSHQGHQWO\ IURP PDULQH PDPPDOV ¿VK DQG
VKHOO¿VK HJ %RQG  1LFKROVRQ DQG 'DYLV 
Ritchie 1983; Sharples 1984). Integrating data from
many different sites poses challenges when drawing
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comparisons in the dataset. Each of the sites in the
study have been; preserved, excavated, sampled, sieved,
analysed and published in a variety of different ways,
PDNLQJ LQ GHSWK FRPSDULVRQV GLI¿FXOW WR DFKLHYH ,Q
order to ensure consistency between the sites, only
³1XPEHU RI ,GHQWL¿DEOH 6SHFLPHQV´ 1,63V  ZHUH XVHG
in the analysis, as they represent the most consistently
recorded aspect of zooarchaeological data. Whilst using
only NISPs does reduce the level of detail achieved, it
ensures great ability to draw comparisons between sites
with differing collection strategies. A recent review of
zooarchaeological data across SW Asia and Europe using
NISP values (Conolly et al., 2010) demonstrates the ability
to draw valid conclusions from this form of broad scale

analysis. Zooarchaeological analysis of the Western Isles
provides comparisons with the detailed faunal stable
isotope analysis. Figure 2 presents the list of sites from
the Western Isles used in this paper, alongside the total
LGHQWL¿HG1,636IRUHDFKVLWH
Correspondence analysis was selected to explore the data
at these sites and to draw out initial patterns in the data.
Correspondence Analysis (CA) is a form of multivariate
analysis, and is frequently used as a measure of abundance
in ecological datasets (Gauch 1982). Correspondence
analysis is a descriptive technique, enabling comparisons
between the assemblage compositions of each site to be
drawn, as it groups together sites with similar characteristics
(Shennan 1997, 318). CA calculates the importance of

Figure 2. Site list and NISPS of sites used in the Correspondence analysis.
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different variables within the dataset, and plots each
zooarchaeological assemblage in accordance with how
each assemblage “corresponds” to each other (Shennan
1997, 320). The CA was performed using Canoco 4.45,
a program specialising in analysing environmental data.
Only sites that contained terrestrial mammals, marine
PDPPDOV ¿VK DQG ELUG GDWD ZHUH XVHG LQ WKH DQDO\VLV WR
prevent false patterns emerging as a result of variations in
sieving and sampling strategies. Marine shells were not
included in this study as few sites recorded marine shell
HYLGHQFH DQG WKHUHIRUH ZRXOG KDYH DUWL¿FLDOO\ VNHZHG WKH
patterns in the data. Ethnographic evidence of coastal dwelling
FRPPXQLWLHVLQGLFDWHVWKDWVKHOO¿VKDUHRIWHQSURFHVVHGDZD\
from settlement sites, to conserve the energy used to transport
the heavy shells (Bird and Bliege Bird 1997), demonstrating
that the absence of shells in archaeological assemblages does
not mean that they were not consumed.
CA diagrams based on combined species NISP for
WHUUHVWULDO PDPPDOV VHD PDPPDOV ¿VK DQG ELUGV ZHUH
generated to identify any cohesion between sites of the
same period. Sites with NISP totals of fewer than 100
bone fragments were not included in the analysis, as it is
unknown how representative they are. In order to generate
NISP values for each of the species groups, all edible
WHUUHVWULDOPDPPDOIUDJPHQWVLGHQWL¿DEOHWRVSHFLHVZHUH
totalled, including; cattle, sheep, pig, and red deer. Marine
mammal fragments were totalled, combining each species
of seal, whale fragments and general cetacean fragments.
Seal was the most commonly encountered type of marine
mammal in the assemblages. The bird NISPs represent the
WRWDOLGHQWL¿DEOHIUDJPHQWVRIHDFKELUGVSHFLHVWKHELUG
species represented are mainly marine dwellers such as
fulmar, gannet, shag and cormorant (Best pers. comm.).
7KHWRWDO¿VK1,63UHSUHVHQWVWKHVXPRIWKH¿VKIUDJPHQWV
LGHQWL¿DEOHWRVSHFLHV

Stable isotope analysis
Stable isotope evidence works on the basis that “you are
what you eat”, the foods consumed by an individual leave
a chemical signature in bone. Stable isotope analysis is
therefore a direct indicator of dietary consumption. By
FRPSDULQJWKHUDWLRVRIį13&į 12&DQGį151į14N in bone
collagen, it is possible to determine whether an individual
was consuming marine foods. Carbon and nitrogen are
used in the body as part of the growth and regeneration
process, and remain in bone collagen for approximately
10-15 years, and therefore represent average diet over
this time (Chisholm et al., 1982 ; Schoeninger and De
1LUR6FKXOWLQJDQG5LFKDUGV 7KHį13C value
determines whether dietary protein consumed is from
D WHUUHVWULDO RU D PDULQH VRXUFH ZKHUHDV WKH į15N value
indicates the trophic level that an organism is feeding at.
In Holocene Europe a typical terrestrial diet is represented
E\Dį13&YDOXHRIURXJKO\ÅDQGį15N value of 6-9‰
in the bone collagen, whereas an entirely marine diet
ZRXOG JHQHUDWH D į13& YDOXH RI Å DQG D į15N value
of 12-15‰ (Schulting and Richards 2002, 154). These
values represent dietary extremes, and some variation in
these values to be expected from individuals eating mixed
terrestrial and marine diets (Hedges 2004; Milner et al.,
2004). Bulk collagen stable isotope analysis represents
average diet and low levels of marine food consumption

ZRXOG QRW QHFHVVDULO\ EH REVHUYHG LQ WKH į13& DQG į15N
values of an individual.
Biochemical analysis of archaeological bone material
involves destructive sampling, therefore to avoid causing
damage to specimens that had already been analysed, it
ZDV QHFHVVDU\ WR FROODWH DOO H[LVWLQJ į13& DQG į15N data
from published and unpublished sources. Prior to this
investigation no coherent database of stable isotope
generated in the North Atlantic islands existed. By collating
all existing stable isotope data from human remains it
from the North Atlantic Islands was possible to achieve a
thorough chronology of dietary behaviour.
A wealth of human stable isotope data exists for the
North Atlantic Islands for instance large scale projects
at Westness (Barrett and Richards 2004) and Newark
Bay (Richards et al., 2006) have generated large bodies
of data. Analysis of individual burials, such as at Cladh
Hallan (Parker Pearson et al., 2005), also provides a useful
source of dietary information. Recent radiocarbon dating
KDV DOVR JHQHUDWHG į13& DQG į15N results for instance at
the sites of Dun Vulan, Bornais, and Kilpheder (Marshall
pers. comm.), and Icegarth, Cnip, Sloc Sabhaidh and
Lingro (Armit and Shapland pers. comm.), which have
not previously been considered in palaeodietary studies.
It is acknowledged that carbon and nitrogen results as a
result of radiocarbon dating can produce greater variability
in values (Schulting and Richards 2002, 163), however it
was important to utilise these results to avoid additional
damage to the fragile archaeological resource.
,Q RUGHU WR EH DEOH WR LQWHUSUHWWKH KXPDQ į13& DQG į15N
values it was crucial to generate values of the most
commonly eaten fauna in each time period and for each
JHRJUDSKLFDO ORFDWLRQ EHLQJ VWXGLHG DV į13& DQG į15N
YDOXHVFDQÀXFWXDWHWKURXJKWLPHDVDUHVXOWRIFXOWXUDODQG
environmental processes (Bada et al., 1990; Redfern et al.,
2010; Van Klinken et al., 2000). Generating large numbers
of faunal isotope samples from each period can enable
W\SLFDO į13& DQG į15N signatures to be characterised, to
enhance interpretation of human values, and to understand
more about the diet of animals in the past.
Faunal remains from the Western Isles were selected as a case
VWXG\WRDLGZLWKLQWHUSUHWDWLRQRIKXPDQį13&DQGį15N values.
%DFNJURXQGOHYHOVRIį13&DQGį15N can vary depending on a
range of cultural and environmental factors, and which will
EH UHÀHFWHG LQ WKH ORFDO IDXQD 7KH PDLQ VSHFLHV DQDO\VHG
including cattle, sheep, pig, and red deer, representing
commonly eaten wild and domestic species. Mature
individuals were selected for analysis to prevent possibility of
DZHDQLQJVLJQDWXUHZKLFKFDQFUHDWHLQÀDWHGQLWURJHQYDOXHV
(Richards et al., 2006). The C: N ratio was noted for each
specimen analysed to determine the level of post depositional
diagenesis of collagen. All ratios were between 3.2-3.6, which
is representative of in vivo collagen (De Niro 1985), ensuring
that the results are accurate to use.

RESULTS
Zooarchaeological analysis
The correspondence analysis of zooarchaeological remains
from 22 sites in the Western Isles is shown in Figure 3. The
Neolithic phases of Northon (Finlay 1984) and Neolithic
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Figure 3. Correspondence analysis of species category NISPs in the Western Isles.

and Beaker period phases at Udal (Searjeantson no date)
can be seen in the left had side of the CA plot representing
ORZHU TXDQWLWLHV RI ¿VK ERQHV FRPELQHG ZLWK KLJKHU
quantities of marine mammals being present. The Bronze
Age phase at Udal North also plot in the same area of the
JUDSKGHPRQVWUDWLQJORZHU¿VKERQHUHSUHVHQWDWLRQZLWK
higher numbers of marine mammals, and low numbers
of bird bones. Bird bones are not represented in great
quantities at any of the sites used in this study.
7KHUH DUH VHYHUDO ,URQ $JH VLWHV DUH LGHQWL¿HG DV KDYLQJ
UHODWLYHO\KLJKOHYHOVRI¿VKERQHIRULQVWDQFH/DWH,URQ$JH
Bostadh (Cerón-Carrasco 2005; Thoms 2004), Iron Age
Sheadar (Mulville 2000) and Iron Age Cnip (McCormick
 LQGLFDWLQJWKDW¿VKZHUHEHLQJXWLOLVHGLQDEXQGDQFH
at these sites during the Iron Age. In contrast there are several
VLWHVWKDWKDYHORZHUOHYHOVRI¿VKUHPDLQVVXFKDV,URQ$JH
Mingulay, Sollas, Middle Iron Age Northton, and the Late
Iron Age Northon and Dun Vulan. Interestingly the Iron
$JHVLWHVZLWKIHZHU¿VKERQHV 0LJXOD\6ROODV1RUWKRQ
and Dun Vulan) have larger numbers of sea mammal bone
fragments, indicating a different pattern of exploitation. The
variability in the Iron Age assemblages suggests that site
individuality needs to be considered alongside the broader
dietary patterns. As anticipated the Norse phases at Bostadh
KDG KLJK OHYHOV RI ¿VK ERQH SUHVHQW LQGLFDWLQJ WKDW WKH\
were an important resource.
The Late Iron Age site of A’Cheardach Mhor and the
Beaker phases of Northton (Finlay 1984) cluster in the top
left of the graph, representing assemblages high terrestrial
mammal NISP values, and, lower frequencies of marine
PDPPDO DQG ¿VK ERQHV 7KHVH VLWHV ZHUH IURP ROGHU
excavations and had smaller assemblage sizes in general,
suggesting that they may have been affected by processes
such as poor preservation, lack of sampling or lack of
sieving.
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Human Stable isotope values
The human stable isotope values from the Western
and Northern Isles shown in Figure 4 demonstrate that
marine resource subsistence strategies are much more
complex than previously hypothesised (Barrett et al.,
2001; Schulting and Richards 2002). As demonstrated
in previous studies the Mesolithic and Neolithic show
distinct marine and terrestrial signatures respectively
(Richards and Mellars 1998; Schulting and Richards
2002). The more recently analysed Neolithic skeletons
from the tombs of Quanterness (Schulting et al., 2010),
and Holm of Papa Westray in Orkney do not have marine
signatures. The Norse individuals from Westness (Barrett
and Richards 2004) and Newark Bay (Richards et al.,
2006) demonstrate that some the individuals at both sites
were consuming marine foods. There is a cluster of Norse
remains from Westness, Newark Bay, in addition to the
individual analysed by the authors from Broch of Gurness
that do not have a marine isotope signature, indicating
variability in marine food consumption within the Norse
period in Orkney.
When we begin to look at the isotope data from sites in
EHWZHHQWKHVHSHULRGVLWLVSRVVLEOHWRVHHWKDWį13C and
į15N signatures consistent with consuming a dietary
marine component can be observed in some of the Iron
Age individuals from the Western Isles. For instance
the burial at Iron Age Cnip (Armit pers. comm.), and
¿YH LQGLYLGXDOV IURP 0LGGOH ,URQ$JH 'XQ 9XODQ 3HWH
Marshall pers. comm.) all display evidence of marine
food consumption. Whilst it is acknowledged that results
obtained from radiocarbon dating can be less precise than
values achieved using collagen extraction for individual
analysis of carbon and nitrogen, these Iron Age values
stand out even from the other results achieved from
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Figure 4. Human stable isotope values from the Northern and Western isles of Scotland.

radiocarbon analysis, indicating that they are a result of
dietary behaviour rather than analytical variations.

ZLWKWKHUDQJHRIWKHKHUELYRURXV7KHį15N values of the
human range between 6.3‰ and 11.5‰, making them
HQULFKHG LQ į15N in relation to the herbivorous species,
which typically range between 3.4‰ and 7.5‰. This
is a result of the humans consuming a high protein diet
including meat and milk products.
Detailed isotopic analysis of Iron Age faunal remains
from the Western Isles, shown in Figure 6, demonstrates
that some of the Iron Age pigs have a marine signature,
GHPRQVWUDWHG E\ OHVV QHJDWLYH į13C values and elevated
į15N values than the other omnivorous pig specimens
sampled in this period. The Iron Age pigs with marine
signatures were all from the Middle Iron Age site of Dun
Vulan, which is also the site where human specimens were
observed to have a marine component to their diet. Marine
signatures were observed in three out of the eight pigs

Faunal Stable isotope analysis
Figure 5 demonstrates that the vast majority of the
KHUELYRUHV FRQVXPHG D W\SLFDO WHUUHVWULDO GLHW ZLWK į13C
YDOXHVRIEHWZHHQDQGÅDQGDį15N value of
between 3.4‰ and 7.5‰. One Late Iron Age red deer
IURP%RUQDLVGLVSOD\HGDOHVVQHJDWLYHį13C value which
has been previously suggested as evidence of seaweed
consumption (Mulville et al., 2009). None of the other 33
red deer from the Iron Age displayed evidence of seaweed
consumption, indicating that is was not a commonplace
DFWLYLW\ 7KH UDQJH RI į13C values between -19.1‰ and
-21.8‰ observed in the human specimens is consistent

Figure 5. Stable Isotope values of Iron Age humans and terrestrial mammals in the Western Isles.
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Figure 6. Stable isotope values through time of Pigs in the North Atlantic Islands.

analysed at that site, indicating that marine foddering was
not an uncommon occurrence.
By comparing the Iron Age pigs with the pig specimens
from additional time periods it was possible to establish
that the marine signature in some of the Iron Age pigs was
QRWDUHVXOWRIWHPSRUDOYDULDWLRQVLQį13&DQGį15N, as there
are not distinctive temporal differences between each time
period. Some of the Norse pig specimens also displayed
evidence of having a marine component in their diet as
GLVSOD\HG E\ WKH OHVV QHJDWLYH į13C values, and enriched
į15N values. In general the pig values have a wider spread
RIYDOXHV į13&EHWZHHQÅDQGÅį15N between
5.3 and 12.1‰). This wide variation in values can be
explained by their omnivorous diet, with some specimens
consuming large numbers of protein and marine foods
FDXVLQJ YDULDWLRQV LQ WKH į13& DQG į15N observed in the
bone collagen.

DISCUSSION
The zooarchaeological evidence when used in combination
with the human and faunal stable isotope analysis
demonstrates that whilst there is a decline in the level of
marine foods being consumed in the Neolithic however,
they do continue to be utilised to varying extents in each
VXEVHTXHQW SHULRG 7KH GHFOLQH LQ ¿VK ERQHV LQGLFDWHV
WKDW¿VKDVDUHVRXUFHDUHOHVVLPSRUWDQWLQWKH1HROLWKLF
Beaker Period, and Bronze Age, however many of the
sites demonstrated relatively high proportions of marine
mammals indicating a potential change in resource
procurement strategies. It is possible that with the adoption
of farming in the Neolithic communities placed less focus
RQDFWLYHO\¿VKLQJDQGSHUKDSVLQVWHDGRSWLQJWRVFDYHQJH
for seals and cetacean on the beaches to supplement the
staple diet of terrestrial diet. This intermitted procurement
of marine mammals is supported by the absence of marine
signature in the human stable isotope values, as low levels
RI PDULQH IRRGV FDQ EH FRQVXPHG ZLWKRXW WKH į13C and
į15N values being affected (Milner et al., 2004; Richards
and Schulting 2006).
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Understanding the relationship between these communities
DQGPDULQHPDPPDOVLVGLI¿FXOWWRDVVHVVLIWKHPHDWRI
these creatures was being consumed their bones would
not necessarily be brought onto an archaeological site,
as large quantities of meat can be butchered without the
cumbersome bones being removed (Mulville 2005). The
majority of marine mammal bones recorded at these
sites were young seals, which would have proved to be
simpler to hunt, indicating hunting was targeted towards
HDV\ WR FDWFK PDULQH SUH\ :KDOH ERQHV FDUH LGHQWL¿HG
as being a valuable architectural and artefactual resource
in the North Atlantic (Mulville 2005; Savelle 1997),
having implications for marine resources as a non-dietary
commodity.
The marine signals found in the human and pig bone
collagen from the Iron Age, combined with the higher
IUHTXHQFLHVRI¿VKERQHVRIWKH,URQ$JHVLWHVVXFKDV&QLS
and Bostadh indicate that for some Iron Age populations
¿VK ZDV FRQVXPHG RQ D VHPL UHJXODU EDVLV 7KH IHZ
examples of pigs with marine signals could be explained
by several different scenarios: for instance they may have
EHHQ IHG ¿VK GLUHFWO\ RU WKH\ PD\ KDYH FRQVXPHG ¿VK
products as a waste product from human consumption
DQGSURFHVVLQJ)HZ¿VKERQHVDQGVKHOO¿VKUHPDLQVZHUH
LGHQWL¿HGDW'XQ9XODQZKLFKVXSSRUWVWKHSRVVLELOLW\WKDW
the pigs might have been fed on marine products, which
would destroy the bone evidence. Foddering of pigs on
VKHOO¿VK UHPDLQV KDV EHHQ REVHUYHG LQ FRDVWDO %ULWWDQ\
(Cocaign 1999) adding credence to this as a possibility.
7KH,URQ$JHSLJVSHFLPHQVZLWKPDULQHVLJQDWXUHVDQG¿YH
of the human specimens with marine signatures were from
the Middle Iron Age broch site of Dun Vulan, situated on
a promontory leading out into the sea (Parker Pearson and
Sharples 1999, Parker Pearson et al., 2004). The proximity
of this broch to the sea would mean that marine foods
would have been readily available to the human and animal
FRPPXQLWLHV UHVLGLQJ WKHUH %URFKV KDYH EHHQ LGHQWL¿HG
as possible high status locations in the landscape (Parker
Pearson et al., 1996) and the marine consumption during
this period may be indicative of this elevated hierarchical
role in the community. It is possible that the marine signature
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of the humans is a product of consuming the pigs that had
been eating a marine diet. This has wider implications for
the interpretation of human stable isotope evidence. There
is a great need for detailed sampling of the most commonly
FRQVXPHGIDXQDWRFKDUDFWHULVHW\SLFDOIDXQDOį13&DQGį15N
values from each time period to determine their impact on
the human values.
Whilst the correspondence analysis and isotopic analysis
have provided an insight into broader trends in marine food
consumption levels, the importance of site individuality
is crucial in understanding more localised dietary trends.
7KH LQFUHDVH RI ¿VK FRQVXPSWLRQ LQ WKH 1RUVH SHULRG
GHPRQVWUDWHVWKHQHHGIRUVLWHDQGUHJLRQVSHFL¿FDQDO\VLV
in combination with the broader scale studies, for instance
the Norse phases of Bornais in the Western Isles (Ingrem
2005) have high quantities of herring bone, whereas the
Orcadian Norse sites have a high prevalence of cod bones
(Barrett et al., 2001; Barrett and Richards 2004), both of
ZKLFK DUH LQGLFDWLYH RI YHU\ GLIIHUHQW ¿VKLQJ VWUDWHJLHV
7KHLPSRUWDQFHRIGLIIHUHQW¿VKVSHFLHVLQHDFKRIWKHVH
SHULRGVLQGLFDWHVYDULDWLRQVLQWKH¿VKLQJVWUDWHJLHVEHLQJ
utilised, implying that these communities had alternative
approaches towards marine resource uses.

CONCLUSION
The results of the zooarchaeological analysis combined
with the stable isotope analysis indicate that whilst
there is a decline in marine food use in the Neolithic,
they continue to be utilised at low level, and begin to
increase in importance again during the Iron Age. The
zooarchaeological analysis demonstrated that marine
mammals in particular were still being utilised throughout
WLPHVXJJHVWLQJDPRYHIURPDFWLYH¿VKLQJVWUDWHJLHVWR
passive scavenging of marine mammals.
7KH PDULQH VLJQDWXUH LGHQWL¿HG LQ WKH SLJ VSHFLPHQV
from the Western Isles has interesting implications for the
LQWHUSUHWDWLRQRIKXPDQį13&DQGį15N data. Consumption
RISLJVZLWKDPDULQHVLJQDWXUHZRXOGLPSDFWRQWKHį13C
DQGį15N values of the humans consuming these animals,
and could easily be misinterpreted as evidence of marine
consumption by the human population. Detailed analysis
of the most commonly eaten food animals enables
FKDUDFWHULVDWLRQ RI W\SLFDO į13& DQG į15N values of these
animals, enabling more valid understanding of the human
į13&DQGį15N values. By accurately modelling past faunal
diet we can begin to have a better understanding of past
human dietary consumption, enhancing investigations into
palaeodietary behaviour.
Broad scale dietary analysis can be useful in determining
general patterns in the data, however considering site
individuality is essential in understanding the role of
marine resources in the lives of island communities.
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ABSTRACT:
The ancient populations of the UK North Atlantic Islands have a long and complex relationship with marine resources.
Past archaeological models of subsistence in the islands, based on human stable isotope data suggest that marine foods
ceased to be utilised to any great extent in the Neolithic (Schulting and Richards 2002), a trend thought to continue until the
1RUVH3HULRG %DUUHWWDQG5LFKDUGV =RRDUFKDHRORJLFDODVVHPEODJHVFRQWDLQLQJ¿VKDQGPDULQHPDPPDOUHPDLQV
however demonstrate that marine resources continue to be used throughout prehistory and into history, contradicting
the stable isotope evidence. By considering human and animal stable isotope evidence in conjunction with large scale
zooarchaeological analysis, it is possible to achieve an holistic understanding of trends in marine resource use through
time. Results demonstrated that whilst marine food use does decline in the Neolithic they still continue to be utilised at
low levels, and marine mammals occur regularly in Neolithic, Beaker, Bronze Age, and Iron Age assemblages. Human
and pig stable isotope evidence from specimens from the Iron Age in the Western Isles demonstrate that marine foods
were being consumed by both people and animals, which is corroborated by zooarchaeological analysis of sites revealing
KLJKHUTXDQWLWLHVRI¿VKERQHVLQVRPHRIWKH,URQ$JHVLWHV7KHPDULQHVLJQDWXUHREVHUYHGLQVHYHUDOSLJVSHFLPHQV
has implications for the interpretation of human remains, highlighting the need for detailed faunal dietary modelling to
HQDEOHYDOLGLQWHUSUHWDWLRQRIKXPDQį13&YDOXHVDQGį15N values.

FRUITS DE LA MER : ENQUÊTE SUR L’UTILISATION DES RESSOURCES MARINES
DANS LES ÎLES DE L’ATLANTIQUE NORD.
Jennifer R JONES, Jacqui MULVILLE and Richard P. EVERSHED
MOTS-CLÉS :
Îles atlantiques du Nord, Isotopes stables, archéozoologie, ressources marines.
RÉSUMÉ :
Les anciennes communautés humaines des îles atlantiques du Nord ont une longue et complexe relation avec des ressources
marines. Les modèles actuels de subsistance des îles, basés sur des isotopes stables, indiquent que l’exploitation des
ressources marines a cessé d’être pratiquée à grande échelle au Néolithique (Schulting and Richards 2002), et ont été
utilisés avec parcimonie jusqu’à la période « Norse » (Barrett and Richards 2004). Les ensembles archéozoologiques
contenant des restes de poissons et de mammifères marins montrent cependant que les ressources marines ont continué
à être utilisées pendant toute la Préhistoire, ce qui contredit les données isotopiques. En prenant en compte les isotopes
stables animaux et humains, en lien avec une large approche archéozoologique, il est possible d’avoir une compréhension
KROLVWLTXHGHVXVDJHVGHVUHVVRXUFHVPDULQHVDX¿OGXWHPSV/HVUpVXOWDWVLQGLTXHQWTXHWDQGLVTXHODQRXUULWXUHG¶RULJLQH
marine décline au cours du Néolithique, elle est cependant présente à un niveau moindre, les mammifères marins sont
régulièrement présents dans les ensembles du Néolithique, du Campaniforme, de l’âge du Bronze et du Fer. Le témoignage
des isotopes stables d’humains et de porc issus datés de l’âge du Fer et issus des îles de l’Ouest montrent que la nourriture
d’origine marine était consommée par les deux espèces ce qui est corroboré par les analyses archéozooologiques de ces
sites qui révèlent une quantité supérieure de restes de poissons sur certains de ces sites de l’âge du Fer. La signature
marine observée sur plusieurs spécimens de porc a des conséquences pour l’interprétation des restes humains, soulignant
le besoin de disposer de modèles détaillés sur la faune marine consommée pour valider l’interprétation des valeurs de
į13C et į15N obtenues sur les humains.
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