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The techniques of agriculture and animal husbandry at Tell Humeida, a Middle Uruk Period (Late Chalcolithic) site
on the middle Syrian Euphrates, were studied using stable isotopes of bone collagen of domestic and wild

mammals and from cereal and ruderal plant seeds.

Tell Humeida archaeological site stable isotopes

| 1. Tell Humeida and Its Archaeological Context

Tell Humeida is located on the left bank of the Euphrates River, 75 km north of the Syrian city of Deir ez-Zor
(Figure 1). The research at the site was part of the Middle Syrian Euphrates Archaeological Project (PAMES,
acronym in Spanish), a scientific initiative coordinated and launched by the University of A Corufia and the General
Directorate of Antiquities and Museums in Damascus in 2005. The geographical setting of this project was the
basalt gorge of Hanuga (Figure 1b) in the Syrian province of Deir ez-Zor [, The fieldwork consisted of four
archaeological survey campaigns in the region around the gorge (2005-2009), as well as three excavation
campaigns at Tell Qabr Abu al-’Atiq (2008—2010) and one at Tell Humeida (2011).

The work carried out showed the historical importance of the Hanuga Gorge in both pre-classical and classical
times [. This fact was directly related to the strategic value of this geographical feature, which marked a turning
point in the Middle Euphrates basin in Syria. In the fourth millennium BC, people from southern Mesopotamia
settled at Tell Humeida, the entrance to Hanuqa. Their presence must be explained in the context of the complex
expansion process of the so-called Uruk culture Bl The actual reasons that led to this phenomenon remain a
controversial question, for which various explanations have been proposed &, As a hypothesis, Ref. & proposed
that the Uruk settlements documented in the Middle Euphrates Valley in Syria can be classified into three different
habitat types based on their material culture, namely, colonies founded ex novo by people coming from the south
(intrusion culture), trade enclaves founded in pre-existing indigenous settlements (hybrid culture), and trade sites

frequented by Uruk merchants (with local cultural dominance).
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Figure 1. (a) General location map. The inset marks the detailed area in (b), the Hanuga Gorge and Tell Humeida
on the Middle Euphrates. (c¢) General view of the site from the west. (d) Detailed topographical map of Tell

Humeida showing the excavation sites. Contour lines: 1 m.

Tell Humeida was most likely a colony of Uruk whose main purpose was to control the main waterway (the
Euphrates and its tributary Habur), which provided access to raw materials that were in short supply in Lower
Mesopotamia. Research at this archaeological site sheds new light on various aspects of material culture and
lifestyle in the so-called Middle and Late Uruk Period, also known as Late Chalcolithic 4-5 (c. 3600-3000 BC).
Noteworthy, for example, are new contributions on the production and function of beveled rim bowls (BRB), a little-

known type of ceramic vessel that is nevertheless considered an identity marker of the entire culture BIZIEIRIL0]

Fieldwork at Tell Humeida has been interrupted since March 2011 due to the outbreak of the political conflict in
Syria. Due to this suspension, people only had scarce study materials, including a series of skeletal remains of
animals, most of which were difficult to identify due to their fragmented state. However, the application of analytical
techniques such as taxonomic identification by means of peptide fingerprinting and stable isotope analysis allowed
us to overcome this problem. The research present the results of these analyses, together with the study of
carpological remains and the dating of charcoals and sediments, in order to obtain as much information as possible

as the inaccessibility of the site prevents progress in its investigation.

| 2. The Site and the Archaeological Surveys
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The archaeological site of Tell Humeida, which occupies an area of 6 ha, consists of two sectors (Figure 1d): a
roughly circular mound (150 m in diameter) and a lower area extending 260 m to the east. The western part of the
mound suffered from considerable erosion, probably caused by the nearby waters of the Euphrates. Consequently,
a large stratigraphic section 3 m high and 17 m long emerged, which people call the West Profile (WP). In this
profile, the abundance of ceramics, including the beveled rim bowls characteristic of the Middle—Late Uruk period,
was visible to the naked eye. Bone remains and charcoal were also present. The arrangement and type of material

suggested that this was a midden area (Figure 2).

Figure 2. Section of the west profile (WP).

During the 2011 campaign, two archaeological surveys were carried out at Tell Humeida: a test sounding of 5 x 5
m in the square J-13, on the mound, just above WP (Figure 3), and AB-31, in the lower area. In J-13, two periods
of occupation were excavated: Palaeobyzantine (sixth to seventh cal AD) and Middle Uruk, with three phases of
occupation 1. The most recent phase consisted of Stratigraphic Unit 1003 (SU 1003), which holds a wall or
Constructive Unit 105 (CU 105), preserving three courses of mud bricks of modest size (22 x 11 x 9 cm), a type of
Uruk-period brick known as riemchen. The second phase was SU 1004, together with SU 1005 and SU 1006, in
which charcoal, ashes, animal bones, and pottery abounded, especially the characteristic beveled rim bowls. This
midden-like level apparently corresponded to that revealed in WP. Finally, the remains of an adobe wall
documented beneath this debris fill composed the third phase (CU 106). The second survey in the lower area (see
Figure 1d), AB-31 (10 x 10 m), yielded no evidence from the Uruk period.
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Figure 3. (a) Plan and (b) section of the west profile (WP) showing the main stratigraphic units (SU) and
constructive units (CU). In this profile, SU 1005 is not visible but consists of the same materials of SU 1004

disturbed at the contact with the Byzantine wall.

| 3. Stable Isotopes Rationale

A good option for studying past economies when the bone record is poor, as in this case, is to resort to stable
isotope analysis. Stable carbon (313C) and nitrogen (31°N) isotope ratios of bone collagen have become a routine
method for the study of human and animal nutrition 1213l |n addition, the C and N isotope signatures of plant
remains (grains, seeds, chaff, etc.) reflect environmental conditions at the time, such as human-mediated or non-
mediated water availability or manure fertilization 14]. Thus, the combination of the isotopic data of animals and
plants from a site provides important data on the economy of ancient societies, their farming methods, and the
husbandry of their animals 2. The study of trophic relationships between organisms using stable isotopes is
possible due to isotopic fractionation, the phenomenon whereby the isotopic composition of an element in a given
compound changes as it transitions from one physical state or chemical composition to another 2817, An example
is the change in isotope ratio values (313C, 51°N) that occurs between an organism and its diet, often referred to as
the trophic offset. This is due to the preferential mobilization of the light isotope and retention of the heavy isotope

during food assimilation and tissue synthesis, in this case, of bone collagen 18,

The relative composition of carbon stable isotopes in plants is determined by the values in atmospheric CO,, which
changed considerably from pre-industrial times to the present day due to the burning of fossil fuels. While the value
of atmospheric CO, today is about —8%., values between —-6%. and —6.5%. were recorded in the Chalcolithic 22!,
The isotope values in the plant depend directly on the type of photosynthesis carried out, which can be of the C3,
C4, or CAM type 2921 C3 plants are herbaceous and shrubby plants of temperate or cold climates, including

most cereals. When taking up CO,, C3 plants discriminate strongly against 13CO, and prefer to take up molecules
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with 12C. Therefore, the 313C values of the plant are lower than those of the air (between —12.4%. and —37.0%o0 18]).
During water stress, C3 plants close the stomata to prevent water loss through evapotranspiration. This leads to a
lower discrimination ability of the plants toward CO, molecules with the heavy isotope and thus to an increase in
the 813C signature. Thus, variations in plant 33C relative to atmospheric CO, levels values (A3C) reflect greater or
lesser availability of water depending on climate and plant irrigation [12[22l23124] |n contrast, C4 plants (warm-
climate herbaceous plants, including various crops such as millet, sorghum, sugarcane, maize, etc.) are better
adapted to dry climates. Because they decouple photosynthesis from CO, uptake, C4 plants have systematically
higher 313C values (between —2.0%. and -14.0%. [8)). The CAM plants, Crassulaceae, show an intermediate
metabolism and intermediate 5*3C values. The bone collagen of primary consumers is enriched by +5%. over the
plants they feed on [22l, From herbivores and up the food chain, the trophic offset between prey and predator is

lower, varying from +0.8%o to +1.3%., according to (28],

Several factors have a significant influence on nitrogen isotopic values in plants. Soil nitrogen synthesis is crucial
because microbial activity depends on climate, i.e., on the chronology and geographical location, specifically
latitude and altitude (221281, plants of the family Fabaceae take up N directly from the air through symbiotic bacteria
and usually have lower 315N values than the rest of the vegetation 22, In plants from agricultural systems,
fertilization of crops with manure or slash and burn agriculture produces an increase in 8°N in the crop by as much
as 2 to 5% 1439 The relative composition of nitrogen isotopes in bone collagen is related to the position of the
individual in the food web as each trophic level is characterized by an average increase in the value between 3 and
5%0 28], In addition to the diet type, individual nitrogen metabolism also influences the isotopic signature recorded
in mammalian bone collagen. In mammals living in arid areas, high °N values have been reported, which have
been attributed to the mammals’ own physiology under water stress conditions B2l or to their preference for

certain types of plants (2],
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