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Preface and Acknowledgements

The analysis of fish bones from archaeological sites is
a highly specialised and painstaking task, requiring an
abundance of the time that is so rarely available in either
academic or commercial archaeology. Moreover, study of
fish remains has seldom been at the top of archaeological
research priorities. Nevertheless, over the last 40 years a
few specialists across Europe have dedicated themselves to
work of this kind, and thus to discovering the outlines of
medieval fishing history around the North Atlantic, and the
Irish, North and Baltic seas. Although mutually informed in
terms of methodology, this fundamental research has often
been carried out in the framework of national institutions
and agendas. Concurrently, historians have independently
striven to systematise and analyse complex corpora of
textual evidence regarding medieval fishing and fish trade.
Once again this work has sometimes occurred within
national or regional schools of research. The results of
these zooarchaeological and historical efforts have often
proven surprising and important, revealing remarkable
evidence of continuity and change. Archaeologists of
medieval coastal settlements have also contributed much
to our understanding of the relationship between people
and the sea.
The present volume is an effort to enhance the value
of this past work by crossing boundaries – between
regions and between disciplines. It also emerges from a
time when traditional zooarchaeology (the identification,
quantification and interpretation of skeletal remains) has
increasingly benefited from integration with biomolecular
approaches, such as stable isotope analysis and the study
of ancient DNA. These latter methods are not the main
focus of the book – they are changing far too quickly for
this to have been helpful. Nevertheless, they inform many
of its chapters and Gundula Müldner has taken up the
challenge of surveying the extant stable isotope evidence
regarding human skeletal remains from medieval Britain.

Even in the fields of zooarchaeology and history it is
recognised, even hoped, that this volume will quickly
become outdated. It is our aspiration that the collaborative
process of consolidating what is known and unknown may
already have accelerated the pace of current research on
medieval sea fishing.
The idea behind the book emerged from an
interdisciplinary conference organised by one of us (JHB)
in Westray, Orkney, Scotland, in June of 2008. It was
several years, however, before the groundwork could be
laid – including finishing the analysis of major collections
and the synthesis of decades of fish-bone and historical
research. The initial practicalities were skilfully managed
by Cluny Johnstone, then a postdoctoral research fellow
on the ‘Medieval Origins of Commercial Sea Fishing’
project funded by the Leverhulme Trust. After a period of
maternity leave Cluny decided to be a full-time parent and
editing became our responsibility. DCO began the process
while a postdoctoral research fellow on the Leverhulme
Trust project ‘Ancient DNA, Cod and the Origins of
Commercial Trade in Medieval Europe’. JHB was then
able to see it through to completion. This book is also
based upon work from the COST Action Oceans Past
Platform, supported by COST (European Cooperation in
Science and Technology).
We are grateful to Julie Gardiner of Oxbow Books for her
helpfulness and patience during the book’s long gestation.
Jennifer Harland (also a postdoctoral research fellow on
the ‘Medieval Origins of Commercial Sea Fishing’ project)
and Christine Harcus assisted with the original conference
in Orkney, which was funded by the Leverhulme Trust, the
McDonald Institute for Archaeological Research and the
History of Marine Animal Populations project (supported by
the Alfred P. Sloan Foundation). Many thanks are owed to
Suzanne Needs-Howarth, who copy-edited the volume and
helped compile Appendix 1.1, and to the McDonald Institute
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her work. Dora Kemp also kindly assisted with copy-editing.
The cover was designed by Katie Gabriel Allen using a
woodcut image from Historia de Gentibus Septentrionalibus
by Olaus Magnus (used by permission of University of
Glasgow Library, Special Collections) and a photograph of
medieval fish bones from York taken by JHB. Other image
credits are given in the figure captions, and each chapter
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Marine Fish Consumption in Medieval Britain: The Isotope
Perspective from Human Skeletal Remains
Gundula Müldner

Introduction
When considering the archaeological evidence for the early
history of marine fishing, we need to accord a central role to
isotope data. While zooarchaeological studies of fish-bone
assemblages reflect the availability of marine resources in
greater detail – to the level of individual species – carbon and
nitrogen stable isotope analysis of human skeletal remains
is the only direct method for reconstructing the actual level
of human consumption of marine foods. Stable isotope
analysis thus enables us to explore if, when and where
marine fish became a dietary staple and by whom such fish
were preferentially consumed. Therefore a comprehensive
approach to the question of the early fishing industries
should always combine zooarchaeological and isotopic
methods (see Barrett et al. 2001).
Although some of the earliest applications of stable
isotope analysis in European archaeology included skeletons
of medieval date (Bocherens et al. 1991; Johansen et al.
1986; Tauber 1981), it was only in the late 1990s that Mays
(1997) published a study with the explicit aim of exploring
variation in marine food use in the medieval and postmedieval periods. The size of Mays’ sample, 67 individuals
from five sites in northeastern England, was very large for
the time and allowed for differences between populations
to be observed, both geographically, between coastal and
inland locations, and socially, between different social
groups buried in the same cemetery. Since Mays’ study, the
amount of stable isotope data available from medieval and
post-medieval sites both in Britain and continental Europe
has increased greatly. This dataset enables us to draw at least
preliminary conclusions about the impact of the expanding
fisheries on everyday subsistence. This paper aims to
review the currently available carbon and nitrogen stable

isotope evidence for marine fish consumption in medieval
England and southern Scotland with a special emphasis on
chronology – at what point in time did marine fish begin
to make a regular contribution to human diet? – and on
characterising the groups in society that were preferentially
involved in its consumption. As will become apparent in this
chapter, the available evidence is still patchy and leaves
much to be desired in terms of our ability to address specific
questions. Nevertheless, it is derived from a sufficient
variety of site types and chronological phases to allow us to
begin to outline some wider trends and formulate agendas
for future research. Isotope data offer a different perspective
on the history of the early sea fisheries and their effects
on society than do the more traditional, zooarchaeological
methods.

Carbon and nitrogen stable isotope data as
a reflection of marine food consumption
There is now abundant evidence from field studies and
controlled-feeding experiments to demonstrate that the
carbon and nitrogen stable isotope composition of bone
collagen, the main organic constituent of bone, reliably
reflects that of the main protein sources in an individual’s
diet (see Ambrose 1993; Kelly 2000; Schwarcz and
Schoeninger 1991).
Isotopes are atoms of the same element with slightly
different atomic masses. Carbon has two stable isotopes,
C-12 (12C), with an atomic mass of 12, and the heavier C-13
(13C). In contrast to the widely known radiocarbon (C-14),
these two carbon isotopes do not decay radioactively over
time; in other words, they are stable. The relative abundance
of the stable isotopes of carbon in nature, or the ratio of
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C-13 to C-12 (13C/12C, usually expressed as δ13C or delta13-C), varies significantly between different environments,
especially between plants of different photosynthetic
pathways (so-called C3 and C4 plants) as well as between
C3 plant-dominated terrestrial and marine ecosystems.
These differences are preserved in all foods produced in
these environments, and they can also be traced in the body
tissues of their human consumers. In temperate northwestern
Europe, where C4 plants were largely absent until modern
times, carbon stable isotope analysis is therefore the method
of choice for distinguishing between the terrestrial and
marine components in past human diet (Chisholm et al.
1982; Tauber 1981).
Nitrogen also has two stable isotopes, N-14 and N-15.
The abundance of the ‘heavy’ N-15 in relation to N-14 (i.e.
the 15N/14N ratio, or δ15N) in consumer tissues increases by
3–5‰ with each step up the food chain – a mechanism called
the trophic level effect. δ15N values are therefore useful to
assess the trophic position of an organism and hence the
importance of plant versus animal protein in human diet
(DeNiro and Epstein 1981; Hedges and Reynard 2007).
Nitrogen isotope ratios of marine animals are usually several
per mil higher than those of terrestrial organisms, mainly
because of the longer food-chains in aquatic ecosystems.
The bone collagen of consumers of marine fish should
consequently be enriched, not only in ‘heavy’ 13C but also in
15
N. Both the δ13C and δ15N values of consumers of marine
fish are therefore normally higher than those of organisms
consuming an exclusively terrestrial diet (Richards and
Hedges 1999; Schoeninger and DeNiro 1984).
It has to be understood that stable isotope data give
only very general information about diet. Bone collagen,
the preferred material for archaeological investigations,
reflects a long-term average of foods eaten over at least
several years to several decades of an individual’s life

(Hedges et al 2007; Sealy et al. 1995). The isotopic signal
obtained from collagen is heavily biased towards the protein
component of the diet, meaning that foods with relatively
little protein, such as plants, fats or carbohydrate-rich foods
will be underrepresented or even invisible in comparison with
protein-rich items, such as lean meat or fish (see Ambrose
1993; Jim et al. 2006). For this reason, and especially where
the varied diets eaten by humans are concerned, stable
isotope values are often best interpreted in relative terms,
i.e. whether an individual consumed relatively more or
less marine protein than other individuals, rather than truly
quantitatively, even if stable isotope mixing models that seek
to fully quantify consumption are becoming continuously
more sophisticated (see Phillips et al. 2014).
Stable isotope data reflect only very broadly defined
groups of foods, especially terrestrial and marine and
plant or animal protein. They do not, for example, allow
us to distinguish among different products of the same
animal, such as meat or dairy; nor do they easily allow us
to detect the consumption of different species of marine
fish (O’Connell and Hedges 1999; Richards and Hedges
1999). The method is also not particularly sensitive to small
variations in dietary intake. Even though the large isotopic
differences between C3 terrestrial and marine foods make
these foods particularly suitable for this type of analysis,
humans still have to derive a substantial (≥~20%) portion
of their dietary protein from marine resources (a figure
which may increase further in certain low-protein diets)
before these can be traced with certainty (see Hedges
2004; Schwarcz 2000). Even then, it is usually essential
to establish local ‘baseline’ values typical for the different
foods available to a population, by processing bone from
fish and terrestrial animals from a site alongside the human
samples, before small contributions of marine protein can
be inferred with confidence (Figure 20.1; see Müldner and

Figure 20.1. Carbon and nitrogen stable
isotope ratios for fauna from northern
England, illustrating the differences
in isotope values between terrestrial,
marine and freshwater animals as
well as by trophic level. Also shown
are human stable isotope data from
the later medieval (thirteenth–early
sixteenth-century ad) Gilbertine priory
at Fishergate in York, which reflect a
range of diets with varying proportions
of marine protein (Data: Müldner and
Grimes 2007, 201–2; Müldner and
Richards 2005; 2007a,b).
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Richards 2007b). Small-scale or irregular consumption of
marine foods by humans may well go undetected.
Finally, some consideration must be given to our
ability to distinguish between freshwater and marine
fish by means of stable isotope analyses. The nitrogen
isotope ratios of freshwater animals are similar to those
of marine organisms of comparable trophic level, at
least where there is no heavy load of sewage or other
pollutants (France 1995). δ 15N values therefore have
little potential for distinguishing between freshwater and
marine foods in the diet. Carbon stable isotope values
of freshwater fauna, on the other hand, are notoriously
variable and can show significant overlap with the ranges
of both terrestrial and marine habitats (Dufour et al. 1999;
Katzenberg and Weber 1999). Nevertheless, especially in
rivers and shallow lakes where there is a large input of
terrestrial plant material to the nutrient pool, animal δ13C
values often resemble or are more negative than those of
terrestrial fauna (Fry 1991).
Numerous isotope measurements on fish-bone collagen
from medieval contexts in northern England allow us to
characterise the ranges of freshwater and marine species
relatively well (Figure 20.1; Müldner and Grimes 2007, 201–2;
Müldner and Richards 2005; 2007b). They demonstrate that
the two are completely separated by their carbon stable isotope
signatures. Contributions of freshwater and marine protein
to human diet should therefore not normally be confused;
however, if both are being eaten in some quantity, a ‘mixing
effect’ might obscure the isotopic signals of either (Müldner
and Richards 2005). Also, recognising small contributions
of freshwater foods to an otherwise terrestrial diet is even
more difficult than for marine protein, as they may not be
distinguishable from a number of other (terrestrial) foods that
have high δ15N values (Müldner and Richards 2007b; Privat
et al. 2002). Importantly, the isotope values of migratory fish
reflect those of the ecosystems where they spend most of their
life-cycle (and do most of their feeding) (Kline et al. 1998).
While life-cycles are species-specific and may also vary
geographically (see Fuller et al. 2012), anadromous species
(mainly salmonids [Salmonidae]) from British medieval
contexts have been shown to have δ13C most similar to
marine fish, while catadromous fish (especially eel [Anguilla
anguilla]) plot with the freshwater taxa (see Figure 20.1).
When human consumption of ‘marine’ or ‘freshwater’ foods
are referred to in this paper, it should therefore be understood
that these categories may include migratory species.

An isotope perspective on the ‘fish event horizon’
One of the key questions regarding England’s early
maritime economy is when the sea fisheries became suitably
commercialised to supply fish in large numbers to the English
markets. Historical evidence pre-dating the later medieval
period is relatively scarce, although the Domesday Book
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indicates that productive herring fisheries were established
in southeastern England, and especially East Anglia, by
the later eleventh century (Campbell 2002; Kowaleski
2003; Chapter 3). Barrett and colleagues’ (2004) survey of
the English fish-bone evidence suggested that a landmark
change occurred somewhat earlier, in the decades around
ad 1000, when marine species, initially herring (Clupea
harengus) and later increasingly cod (Gadus morhua) and
similar species, began to dominate the assemblages. So how
is this ‘fish event horizon’ (Barrett et al. 2004, 621) reflected
in the human stable isotope data?
The stable isotope evidence certainly suggest a dietary
change on a significant scale. Available isotope data from
Anglo-Saxon England and early medieval southern Scotland
suggest that marine protein contributed very little, if
anything, to the diet (Hull and O’Connell 2011; Lightfoot
et al. 2009; Lucy et al. 2009; Mays and Beavan 2012;
Modzelewski 2008; Privat et al. 2002), while isotope values
for most later medieval humans are visibly different from
those of earlier time periods and indicate that marine protein
was a regular part of subsistence (Lakin 2010; Lamb et al.
2012; Müldner and Richards 2005; 2007a,b; Müldner et al.
2009). Although the contribution to the diet made by marine
protein was arguably still only minor in absolute terms – the
medieval isotope values are entirely different from those of
coastal hunter-gathers, for example (Coltrain et al. 2004;
Richards and Hedges 1999) – consumption of sea-fish in
medieval Britain must have been much more substantial than
in preceding periods in order to effect such clear isotopic
differences between early and later medieval populations.
Differences between late/post-medieval and earlier
populations, which probably reflect a shift towards increased
marine consumption, can also be observed in isotope
data from other European countries. Apart from northern
Scotland, which is relatively well researched (Barrett and
Richards 2004; Barrett et al. 2000; 2001; Richards et al.
2006; Curtis-Summer et al. 2014), changes through time
have also been suggested based on palaeodietary data
from Belgium (Polet and Katzenberg 2003), northeastern
Germany (Peitel 2006; Schäuble 2006) and Italy (Salamon
et al. 2007). Nevertheless, in other isotopic data sets no
diachronic trend appears to register, even where it might
be expected based on other archaeological sources (Yoder
2010; Ervynck et al. 2013). More detailed investigations
are therefore needed before any general European trends
can be postulated.
Pinning down when the transition in England occurred
in absolute chronological terms is more difficult, for two
reasons. First, as noted above, only a limited number of
populations have been analysed. Second, dating later AngloSaxon and medieval cemeteries to a meaningful precision
is notoriously difficult, as accompanying dateable artefacts
are scarce. The time-frames that can be assigned to different
phases of a cemetery are therefore often quite wide, even
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where additional stratigraphic information is available
(e.g. Hadley 2001; Kemp and Graves 1996). Although
direct dating of human remains by radiocarbon analysis is
carried out more and more frequently (e.g. Bayliss et al.
2013; Pollard et al. 2012), interpreting the results for the
specific question of early fish consumption is complicated
by the ‘marine reservoir effect’, which makes individuals
with marine foods in their diet appear chronologically older
than those with a terrestrial diet (Stuiver et al. 1998; see
Barrett et al. 2000). While a number of different methods
for marine reservoir effect correction are available, these
unavoidably introduce additional error, especially since
the exact contribution of marine protein cannot necessarily
easily be quantified (Ambrose et al. 1997; Arneborg et al.
1999; Barrett and Richards 2004). The dating programme
on human skeletal remains from the medieval Timberhill
cemetery in Norwich (Bayliss et al. 2004) illustrates the
potentially significant consequences of the marine reservoir
effect for dating burials in and around the ‘fish event
horizon’. Although Bayesian statistics were employed to
improve the precision of the dates, application of different
algorithms for calculating marine contributions to the diet
resulted in archaeologically very significant variation in the
absolute dates assigned to the burials. Possible dates ranged
from a short pre-Conquest sequence (without reservoir
correction) to the later twelfth and thirteenth centuries
(with correction) (Bayliss et al. 2004). Even though the
chronological resolution of the evidence discussed below
could therefore no doubt be significantly improved by a
number of strategically placed radiocarbon dates, it would
probably take a much larger programme to settle the
questions of chronology.
Starting with the early Anglo-Saxon period, isotope
data are now available from a significant number of sites
in southern England and East Anglia (Hull and O’Connell
2011; Lightfoot et al. 2009; Lucy et al. 2009; Mays and
Beavan 2012; Privat et al. 2002). These data indicate that
marine foods played a role in supplementing human diet
in coastal settlements, where they could easily be obtained
(Mays and Beavan 2012); however, at the overwhelming
majority of fifth–seventh-century ad sites, marine protein
made no measurable contribution to subsistence. Evidence
from the remainder of the Anglo-Saxon period is much
scarcer, but several publications either report no measurable
marine-fish consumption (Buckberry et al. 2014; Müldner
and Richards 2007b) or use a possible marine component
in the diet as further evidence to identify Scandinavian
incomers on British soil (Chenery et al. 2014; Pollard et al.
2012). Still, Hull and O’Connell (2011) note a significant
shift in carbon and nitrogen isotope ratios between their
large sample of early Anglo-Saxons and individuals at
three later Anglo-Saxon sites in Norfolk which very likely
reflect marine consumption. Two of the sites, Caister-onSea and Burgh Castle, are in the immediate vicinity of

Great Yarmouth. They would date the beginning of the
East-Anglian fisheries to the eighth to tenth centuries
ad, and possibly even as far back as the seventh century,
although it is unclear whether relatively early radiocarbon
dates obtained on the human remains from Burgh Castle
are in need of reservoir correction (Hull and O’Connell
2011; see Johnson 1983, 111–12; Rodwell 1993, 252).
This early evidence from Norfolk is of great interest.
However, there seems to be significant regional variation
in the introduction of marine fish to the diet, just as the
historical evidence for the development of the fisheries
suggests (Kowaleski 2003; Chapter 3). Results of the
palaeodietary analysis of eighth–late ninth-century burials
from Bishopstone, near Brighton in East Sussex, suggest
that any contribution of marine foods to the diet of these
individuals was below the threshold where it can be
confidently identified in the stable isotope signal (Thomas
2010). This threshold is commonly assumed to be 20% of
the dietary protein, but it may be higher in certain lowprotein diets (see above). The results from Bishopstone
are surprising, given the large proportion of marine
species in Bishopstone’s fish-bone assemblage (Reynolds
2011; Chapter 17), which makes the site one of the few
Anglo-Saxon estates in England known to have actively
exploited marine resources (Thomas 2013, see Chapter
17 and references therein). A considerable number of the
recovered fish bones showed signs of digestion, and stable
isotope values for the bones of a cat, radiocarbon dated to
the same horizon as the human burials, suggest that marine
fish waste was lying around openly in the settlement for
animals to scavenge (Reynolds 2010; Thomas 2010).
For the northeast, stable isotope evidence from the later
seventh–eighth-century cemetery at Belle Vue House/
Lamel Hill in York equally shows no indication of marine
consumption on a measurable scale (Müldner and Richards
2007b), and neither do a small number of human values
from ninth-century Coppergate (York). Palaeodietary data
of seventh–eleventh-century date from rural Masham, near
Ripon in North Yorkshire, and from the coastal cemetery
of Lundin Links, in Fife in southeast Scotland, which has
been dated to the fifth–seventh centuries, also allow for only
small marine components, below the detection limits of the
method (Buckberry et al. 2014; Modzelewski 2008). York
is the only site in England for which we have a long-term
diachronic sequence of isotope data, from the Roman to the
post-medieval period, although, regrettably, the important
ninth–tenth centuries are so far represented by only three
samples from Coppergate (Buckberry et al. 2014; Müldner
and Richards 2007b). Isotope evidence from the parish
cemetery of St Andrew, Fishergate, suggests that a shift
towards the consumption of marine fish in measurable
quantities was only just in progress in Period 4b, dated to
the mid-/late eleventh or early twelfth centuries (Kemp and
Graves 1996). A significant minority of the people who were
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eventually buried in this cemetery (all young males) seem
to have adopted marine foods, while the majority continued
to eat the terrestrial diet that had been characteristic of the
Anglian period (Figure 20.2; Müldner 2009; Müldner and
Richards 2007a). By the thirteenth century (Period 6a/b),
represented by the large sample from the Gilbertine priory at
Fishergate, the situation had completely reversed. The great
majority of the population now consumed marine protein
on a regular basis, with only few individuals registering
little or no marine protein in their bones (Müldner and
Richards 2007b).
Finally, an example from southern Scotland allows us
to glimpse the chronology on the west coast of Britain. A
small group of radiocarbon-dated burials from Whithorn
Cathedral Priory on the Machars Peninsula (Dumfries and
Galloway) suggests a transition to measurable quantities
of marine protein in the diet as late as the thirteenth
century (Montgomery et al. 2009). However, the isotope
data also demonstrate large differences in diet according
to social status, which is likely to have biased the results
(see Müldner et al. 2009, and below). Unfortunately, few
identifiable fish-bone fragments were retrieved during
the excavations at Whithorn, and the faunal assemblage
therefore has extremely limited value for deducing temporal
trends (Hamilton-Dyer 1997, 602–3). The observation that
most marine species are not present before Period V/1–3
(from c. ad 1260) must therefore be treated with caution,
although it may support the relatively late date for dietary
change suggested by the isotope data.
In summary, the English and southern-Scottish isotope
evidence, although still very incomplete, suggests significant
regional variation in the adoption of marine fish into the
diet. The currently available data span from mid-/late
Anglo-Saxon beginnings in East Anglia, to a probably
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post-Conquest transition in York and an even later dietary
shift on the southwest coast of Scotland.
When trying to reconcile these results with the fish-bone
record, it is apparent that there are several instances when
the isotope evidence for marine consumption post-dates
the arrival of marine species in the fish-bone assemblages
by some time. At Anglo-Saxon Bishopstone, marine fish
has been recorded in significant numbers throughout the
occupation sequence (Thomas 2010; see Chapter 17), and
in York, the relative abundance of herring increased from
the mid-tenth century (Harland et al. 2008; O’Connor 1991,
263–7; see Chapter 15).
These data are of course not irreconcilable. A certain lag
of time between zooarchaeological and isotopic evidence is
actually to be expected, since fish-bone assemblages register
more subtle trends and will pick up intensification of marine
exploitation earlier than will stable isotope data. The latter
will register major change and will therefore only reflect
when sea-fish became a significant part of human diet. With
this in mind, a transition in York from the eleventh century
onwards, as can be argued from the Fishergate isotope data
(assuming an early mid-eleventh-century date for Period 4b
and taking into account that the individuals with marine
diets were all between c. 20 and 30 years old when they
died; see Müldner 2009), actually fits well with the fishbone evidence, as it is only then that marine species began
to truly dominate the assemblages (Barrett et al. 2004; see
Chapter 15).
An additional factor for seeming disagreement between
isotope and fish-bone data may be that the most abundant
species in the early ‘fish event horizon’ is herring (Barrett
et al. 2004). Herring occupy a relatively low trophic level in
the marine food chain, and their carbon and nitrogen isotope
values are therefore generally lower (and less distinct from

Figure 20.2. Stable isotope data
from Period 4b (mid-eleventh–twelfth
century) of the parish cemetery of St
Andrew Fishergate in York, showing
a population in transition between the
‘traditional’ terrestrial diet that appears
to have been typical of the Anglo-Saxon
period and the mixed marine-terrestrial
diet that would become characteristic for
Fishergate in the later medieval phase.
For discussion of gender differences
see below and Müldner (2009) (Data:
Müldner and Richards 2007b).
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terrestrial foods) than are those of top predators, such as cod
(Figure 20.1). Consumption of herring in smaller quantities
will therefore not register as strongly in consumer collagen;
in other words, it would take relatively more herring protein
in the diet to effect a clearly recognisable ‘marine’ signature
in humans than it would cod protein. This issue is yet to
be fully explored, especially since the isotope values of
different fish species can vary significantly according to their
geographical origin (see Barrett et al. 2008). Nevertheless,
cod and related taxa appearing in greater numbers from the
eleventh century onwards (Barrett et al. 2004; Serjeantson
and Woolgar 2006) may have made any marine component
become more visible in the human isotope data.
These technical issues aside, we also have to consider
social variation as a reason for any seeming divergence of
fish-bone evidence and isotope data. An important difference
between the two methods is that animal-bone assemblages
are unspecific regarding the identity of the human consumers
behind them. Their associations can rarely even be narrowed
down further than to a single household. In contrast, stable
isotope values are specific to individuals, and allow levels
of consumption to be assessed at least in relative terms (see
Gumerman 1997). They therefore enable us to investigate in
much more detail the different groups in society that partook
in fish consumption, and how this consumption may have
changed over time. The social dynamics of marine food use
in medieval England will be explored in the next section.

Social variation in fish consumption in medieval
England
Fish, its substantial nutritional value aside, had special
significance in medieval diet as a fasting food. It could
be eaten during Lent and on the numerous other days in
the Church calendar on which the faithful were to abstain
from meat as a sign of penitence and religious worship.
References to the numerous associations of Christ and the
Apostles with fish and fishing illustrate that fish consumption
was indeed more than just a convenient ‘loophole’ in the
Rule of St Benedict (which, strictly speaking, forbade only
the ‘flesh of quadrupeds’); it was imbued with spiritual value
in itself (Serjeantson and Woolgar 2006; Woolgar 2000).
Possibly fuelled by this attitude, fish in large quantities
or species that were particular costly to produce or obtain
became signs of social distinction. They were exchanged
as gifts and adorned the tables of the rich as items of
conspicuous consumption (Dyer 1988; Woolgar 2001). The
value attributed to different fish species changed over time
according to how readily available they were. While in the
later Anglo-Saxon period any type of marine fish, including
herring, may have carried special status (Fleming 2000,
5–6), it was larger or exotic specimens and costly pondreared freshwater fish which were most highly regarded and
priced in later medieval England (Dyer 1988; Woolgar 2000;

see also Gardiner 1997). Because of the special qualities
attributed to fish – qualities that go beyond its nutritional
value – investigating variation in fish consumption in
medieval society is a particularly fruitful approach towards
understanding the success of the early fishing industries.
The timing of when fish became common in monastic
and lay fasts is a subject of special significance for the early
history of medieval sea fishing. The key question is whether
the obligation to abstain from meat created great demand
for fish early on in the medieval period and was therefore a
significant driving force behind the rapid expansion of the
marine fisheries (see Barrett et al. 2004). While numerous
references to fasting regulations are found in AngloSaxon documents, especially of the tenth century ad, it is
disputed whether fish was widely accepted as appropriate
for consumption on fast days prior to the Norman Conquest
(Barrett et al. 2004, 629–30; Frantzen 2014, 232–45;
Serjeantson and Woolgar 2006, 104; Woolgar 2000: 36;
see Hagen 1992, 393–408).
It has been suggested that the marine signal in the
majority of later-medieval isotope data can be seen as a
reflection of how the fasting requirements had transformed
diet on a large scale (Müldner and Richards 2005). If this
interpretation is accepted, then the absence of an obvious
marine (or freshwater) component in the pre-Conquest
isotope data could indicate that fish was not yet a regular
substitute for meat on fast days. Unfortunately, however,
although work on later Anglo-Saxon populations to date has
not found much evidence for marine fish consumption (with
the notable exception of the sites from Norfolk discussed
above), stable isotope data from the crucial ninth to early
eleventh centuries are currently too sparse to infer any
bigger picture.
The possibility of profound social variation in diet, at
a time when marine fish were not yet widely available,
is a key issue in this respect. The main consumers of
fish in later Anglo-Saxon England may simply elude us,
since isotope evidence from monastic communities, early
towns and high-status contexts of such an early medieval
date is still sparse or missing entirely. Interestingly, both
Burgh Castle and Caister-on-Sea, two of the Norfolk
sites with early, pre-Conquest evidence of marine foods
consumption, have been discussed as possible monastic
settlements – although in both cases the main argument
is the suggested identification with Cnobheresburgh, a
religious house mentioned by Bede in the eighth century
(Darling and Gurney 1993; Hull and O’Connell 2011;
Johnson 1983). Similarly, it is currently unclear whether
the cemetery of Belle Vue House/Lamel Hill in York,
where no evidence of marine food consumption was
found, was serving the population of the Anglian town, an
important ecclesiastical and economic centre at the time,
or rather that of an agricultural settlement nearby (Tweddle
et al. 1999, 176). Moreover, the three individuals with a
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terrestrial diet sampled from ninth-century Coppergate,
York’s proto-urban Anglo-Scandinavian settlement, are
arguably unusual, having been deposited in pits rather
than afforded a proper burial (Buckberry et al. 2014).
At Bishopstone in East Sussex, only the periphery of the
Anglo-Saxon churchyard has been excavated. Burials of
the highest-ranking members of the community, which
were often situated inside or in close proximity to the
church, may therefore have been missed. If marine fish
was at the time indeed mainly served at the tables of
the elite, we would therefore not necessarily see its
consumption reflected in the Bishopstone isotope data
(Reynolds 2010). The chronologically later case-study
from Whithorn Cathedral Priory in Scotland illustrates
this point well. Here, isotope data for a number of very
high-ranking individuals, including several bishops of
Galloway, were contrasted with data for a group of
lower-status burials. The results demonstrate significant
differences in diet between the two groups. In fact, any
contributions from marine foods to the diet of the lowerstatus individuals were too small to be detectable (Müldner
et al. 2009).
While the Whithorn data provide excellent evidence that
the quantities of fish consumed indeed increased with socioeconomic status, this is not necessarily a universal trend.
At the later medieval Gilbertine Priory at Fishergate, there
were no systematic differences between individuals buried
in designated high- and low-status areas or those reserved
for the monastic community. However, a group of men
and women buried in the church crossing, one of the most
prestigious locations for lay burial the house offered, stood
out by having consumed significantly less marine protein
than individuals from other areas (Figure 20.3; Müldner and
Richards 2007a). These results correspond to observations of
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unusually low counts of fish-bone at a number of medieval
high-status sites (Serjeantson and Woolgar 2006, 128–9;
Sykes 2007, 60–1). They suggest that some aristocratic
families sought to distinguish themselves by avoiding what
was by now a popular and widely available food, rather than
by the conspicuous consumption of it. A closer look at the
documentary evidence indicates that preference for fish and
its acceptance as suitable fare on fast days was indeed often
a matter of personal choice, at least among those who could
afford it (Woolgar 1995; 2006).
In several instances, stable isotope data have been able
to demonstrate gender differences in the consumption
of marine food. These are discussed in detail elsewhere
(Müldner 2009) and shall only be briefly touched upon
here. The differences between males and females among
the early consumers of sea-fish at pre-monastic St Andrew,
Fishergate, in York are particularly striking (Figure
20.2). Here, only males ate marine protein in measurable
quantities. Given the associations of the Fishergate area
with the fishing trade, it seems that the first regular
consumers of marine fish, at least in a relatively low-status
parish like St Andrew, were those directly involved in its
production (Kemp and Graves 1996, 95–6; Müldner 2009).
Finally, let us now briefly consider the isotope evidence
for variation between town and country. The large
isotopic differences between the peasant population of
Wharram Percy in the Yorkshire Wolds and other medieval
assemblages have been discussed before (Müldner and
Richards 2005; 2006). The Wharram Percy humans exhibit
slightly elevated carbon isotope ratios, which could be
interpreted as evidence for marine food consumption
(Mays 1997; 2007, 94–5). However, the lack of correlation
between δ13C and δ15N values, a correlation that is expected
if a group of individuals is consuming marine protein in

Figure 20.3. Stable isotope data for
humans buried at the later medieval
(thirteenth– early sixteenth-century ad)
Gilbertine priory at Fishergate in York.
A group of males and females buried
in prominent position in the crossing
of the priory church, probably in the
early thirteenth century, stands out
by having consumed significantly less
marine protein than usual for the time
(Data: Müldner and Richards 2007a).
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varying quantities, and also the uncharacteristically low
δ15N values, suggest that diet at Wharram Percy was very
different than at the other medieval sites, where a marine
contribution is more evident. Nevertheless, being in the
countryside and having limited economic means alone did
not mean that there could not be a regular supply of fish
for the table. This is evidenced by the isotope data from the
small rural hospital of St Giles, near Richmond in North
Yorkshire (Müldner and Richards 2005). As a hospital, St
Giles was effectively a monastic institution. Again, social
context is likely the key to understanding patterns of fish
consumption at different sites. In this context and more
generally, the fact that most available isotope data from
the later medieval period are from monastic sites, and may
therefore be skewed towards higher fish consumption, is a
problem that future research will have to address (Müldner
2009; Quintelier et al. 2014).

Conclusions
The current survey of the stable isotope evidence for fish
consumption in medieval England has shown that the
expansion of the marine-fishing industry was accompanied
by a significant change in the diet of large segments of the
population. The isotope evidence is still sketchy and, at the
moment, only affords spotlights on individual cemeteries
from across England and southern Scotland. Still, many
of the available data resonate with evidence from other
sources. They suggest substantial geographical variation in
the introduction of marine fish as a dietary staple. So far,
only the results from East Anglia give convincing isotopic
evidence for recognisable marine-food consumption before
the turn of the first millennium ad (Hull and O’Connell
2011). They correspond to historical sources for the early
development of the eastern fisheries, especially in the Great
Yarmouth area (Kowaleski 2003; Chapter 3). Elsewhere,
major changes do not seem to occur until the mid-eleventh
century or later. In some areas this may have been as late
as the thirteenth century, as is suggested by the small data
set from Whithorn in southwest Scotland (Müldner et al.
2009). Nevertheless, stable isotope data from the ninth to
eleventh centuries, which would be critical for exploring
when and for whom sea-fish first became available in
significant quantities, are still woefully scarce. These
results should therefore be seen as preliminary. Social
variation in fish consumption has been shown to be clearly
reflected in the stable isotope data, especially those from
the later medieval period. This observation reminds us that
the socio-economic context of each cemetery has to be
considered before stable isotope values can be interpreted
in terms of continuity and change of medieval diet in
general. Context is all-important, and in this respect stable
isotope data are no different from any other archaeological
evidence.

Future research should therefore seek not only to increase
the number of samples available from the later Anglo-Saxon
period, but also to deliberately target different settlement
types, such as high and low status, urban and monastic,
in order to establish which groups in society first made
use of sea-fish as a new resource. Exploring geographic
variation in the prominence of marine foods in the diet of
medieval humans seems another fruitful avenue for future
work. Stable isotope data for the bishops of Whithorn in
the thirteenth and fourteenth centuries indicate that they ate
significantly more fish than their local contemporaries, a
special diet befitting their high office (Müldner et al. 2009).
However, if their isotope values are compared with those of
humans from later medieval York, the bishops’ consumption
of marine protein appears no more than average, hinting that
substantial regional diversity existed irrespective of social
status (Montgomery et al. 2009).
Overall, stable isotope studies on diet in the medieval
period are still in their early stages. In time, they will
hopefully be considered to be as important as more
traditional archaeological approaches to the early history
of marine fishing in medieval Europe.
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