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DIET OF ANCIENT AND MIDDLE NEOLITHIC POPULATIONS
IN THE NORTHWEST OF MEDITERRANEAN.
ANTHROPOLOGICAL AND ISOTOPIC STUDIES.

ABSTRACT:

Gwenaélle Le Bras-Goupk (1,2)

1-Laboratoire d/Anthropologie UMR 5199 PACEA
Université Bordeaux 1, Avenue des Facultés
33405 Talence cedex, France

2-INRAP Méditerranée

561 rue Etienne Lenoir, KM Delta

30000 Nimes, France
hygee2@wanadoo.fr

The aim of this communication is to characterize the individual and then the group diet of first Neolithic
populations, and the ecosystem in which these populations drawn their resources. Isotopic analysis (613C and
&15N) was performed on one hundred human remains from early and Middle Neolithic sites in South of France
and Liguria, and associated animal bones. Results indicate among others things that the difference observed
may indicate an evolution of dietary choices through this period.

Key woRrbps : Neolithic, Diet, Mediterranean, Isotope, Palaeobehaviour

1. Introduction

At the end of the 7" millennium BC, social
and economic changes occurred in the
Northwestern Mediterranean linked with
the introduction of Neolithic material
culture into the region. A key change was
the introduction of new methods of food
production, particularly animal husbandry
and agricultural techniques, as evidenced
by archaeological, archaeozoological and
archaeobotanic studies. These studies show
that,inthisgeographicalarea,thediet of Early
Neolithic populations is based on domestic
(meat and milk of caprinae) and wild (e.g.
marine molluscs) resources thought this of
Middle Neolithic humans is predominantly
based on domestic (vegetal and animal)
one. Moreover, the social organisation of the
middle Neolithic populations seems to be
more organized into a hierarchy. The aim of
this study is to bring complementary data
about the individual and then the group diet
of these populations. For this investigation,
stable isotope (63C and 6&“N) method
has been used, on human bone collagen
and associated animal bones. This article
synthesizes a set of results acquired during
a Ph.D. about the foodstuff of northwestern
Mediterranean Neolithic human groups
(Goupg, 2007).

2. Material and method

Eleven archaeological sites were studied in
which hundreds of human bones and more
of faunal remains were sampled. These sites
are placed in various environments (close
to the see, more inland, close to montains)
between Liguria (Italy) and french Pyrenees.
Chronologically they spread between the
middle of VIth and middle of IVth millennium
BC during the Ancient (Cardial, Fontbrégoua
and VBQ cultures) and Middle Neolithic
(Montbolo and Chasséen cultures) periods.
For most of these sites, archaeological and
archaeozoological information are available
as anthropological (e.g. age, sex, stature) and
funeral practices data. Altought the sites
come from a wide region, all the Ancient
Neolithic humans studied come from cave
sites in Liguria and Provence. Besides, the
sites dated to the Middle Neolithic come
from open air sites in Languedoc and
Pyrenees area.

Stable isotope method has been used for
this study, because it provides direct dietary
information on the protein sources in
human diets, including the relative amounts
of marine vs. terrestrial and animal vs. plant
protein in diets (Amsrose, Norr, 1993; DeNiro,
EpsTEIN, 1978; ScHOENINGER et al., 1983). The
carbon and nitrogen isotope ratios (3C/™C :
83C and BN/“N : §5N) are specific in plants

Conference ArchaDyn — Dijon, 23-25 june 2008 | 133



1. Individuals older
than 3 years ago, to
avoid the record of
breastfeeding isotopic
signal.

2.In consequence
of their specificity
(isotopic signature
close to these of
human), dogs are
excluded of the
discussion here.

according to photosynthesis, environment
and intrinsic parameters (Park, EpsteiN, 1960).
The differences of isotope ratios in plants
proteins are reflected in consumer’s tissues
synthesized with diet proteins (as bone
collagen), with an increase in heavy isotope
along the trophic web. The difference of
isotope ratios in bone collagen between
individuals from two successive trophic
levels is +0,0 to +1,0 %o for 6B3C and +3,0 to
+5,0 %o for 6N (DeNiro, EpsteiN, 1978; 1981;
Minacawa, Waba, 1984). Thus, this method
provides direct dietary information on the
protein consumed, including the relative
amounts of marine vs. terrestrial and animal
vs. plant protein in diets. Moreover, the
analysis of faunal remains is necessary to
target known trophic level in the ecosystem
studied for each site and then to suggest a
relevant interpretation of data.

The bone collagen was extracted according
to the Longin’s protocol adapted particularly
by Brown and colleague (LonGIN, 1971; BrRowN
et al., 1988; MorLaN et al., 1990; NELson et al.,
1986). The carbon and nitrogen contents
and isotopic ratios are measured in 0.5 mg
of freeze-dried collagen by IRMS (Isotope
Ratio Mass Spectrometry, Thermo Finnigan
Delta Plus XP) associated to an elemental
analyzing (Flash EA System). The accuracy
is 0.1 %o for both elements. Extraction and
analysis were performed in the Department
of Human Evolution (Max Planck Institute
for Evolutionary Anthropology, Leipzig,
Germany).

3. Results and discussion

After checking out the preservation of
extracted collagen,70 humans'(27for Ancient
Neolithic and 43 for Middle Neolithic) and 91
faunal remains (54 for Ancient Neolithic and
37 for Middle Neolithic) are available and
are include into the discussion (DeNiro, 198s5;
BOCHERENS et al., 2005a; 2005b). For Ancient
Neolithic period, human isotopic results?
range from -21.1 %o to -19.4 %o (-20.0 + 0.4
%o) for &3C and from 6.2 %o to 10.3 %o (8.9
+ 1.0 %o) for 6N and faunal isotopic results
range from -22.4 %o t0 -19.1 %o (-20.4 * 0.7 %o)
for 63C and from 1.7 %o t0 7.3 %o (4.8 *+ 1.2 %0)
for &"N. For Middle Neolithic period human
isotopic results range from -20.8 %. to -19.2
%o (-19.8 + 0.4 %o) for &3C and from 4.7 %o
t0 12.1 %o (9.0 *+ 1.2 %o) for &N and faunal
isotopic results range from -21.1 %o to -17.9 %o
(-20.0 + 0.8 %o) for 63C and from 4.4 %o to
7.5 %o (5.9 + 0.9 %o) for 65N.

Le Bras-Goupe Diet of Ancient and Middle Neolithic populations in the northwest of Mediterranean

These results highlight two main features.
Despite the relatively close proximity to the
sea, there was no evidence of any significant
consumption of marine foods, at once the
first steps of neolithization fixed up in this
region. Indeed, the expected §3C and "N
values for a marine resources consumer
are higher than these recorded in the
Neolithic population in south of France and
Liguria (CHisHom et al., 1982; SCHOENINGER et
al., 1983; ScHOENINGER, DENIRo, 1984; RICHARDS,
Hepces, 1991; ScHultinG et al., 2007). The main
part of the protein comes from terrestrial
environment and specifically from animals
(meat and dairy products), and thanks to
archaeozoological data, we know that most
of these animal products are acquired in
the sheep and goat breeding stock (Hewmer,
VIGNE, 2004; HEmER et al., 2005; VIGNE, 2007).
Moreover, ranges of §3C of humans in both
periods are similar; on the contrary range of
&N of humans is higher during the Middle
Neolithic (7.4 %o) than during the Ancient
Neolithic (4.0 %.) and the AS3C, . and
AdSN, . arehigherin Ancient Neolithic
(41 %o0) than in Middle Neolithic period
(3.1 %0). These results suggest, first, that the
consumption of animal proteins is more
important during the Ancient Neolithic
period, and second, that the diversity of
diet is wider during the Middle Neolithic
than the previous one. It may indicate an
evolution of dietary choices through the first
times of the Neolithic in the northwestern
Mediterranean which could be in connection
with the expansion of agricultural practices
and perhaps migration (acquisition of food
in different environments) during Middle
Neolithic in Languedoc-Pyrenees region.
Stable isotope method allows the use
of mathematical pattern (specifically in
ecological fields) to estimate the proportion
of specific animal protein in diet (e.g. PHiLLIps,
2001; PHiLups, KocH, 2002; DRUCKER, HENRY-
GAMBIER, 2005). But, in this study, the results
were not included in this type of pattern for
many reasons, particularly because isotopic
values are not enough distinguished
between animal species, and data from
animals from different ecosystems are not
available. Moreover, stable isotope method
(Cand N in collagen) is not currently suited
to the establishment of a model linked to
occupied territories during Neolithic periods
in this area, among other things, because
of lack of data (human and animal and also
vegetal ones).
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