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One of the most important subjects regarding the Neolithic period is the
change of the subsistence economy in the societies of this period compared to
the previous periods. The most direct evidence of subsistence economy within
the archaeological contexts are plant and animal remains. Regarding this
specific subject, other cultural materials such as pottery, architecture, and
tokens are considered indirect evidence. In this article, we studied and
analyzed the food consumption of the people living in the Neolithic site of
Tepe Khaleseh in the Zanjan Province of northwest Iran (Valipour et al., 2012,
2013) based on direct and indirect evidence obtained from archaeological
excavations. Analysis of the archaeobotanical assemblage has also permitted a
reconstruction of the subsistence economy at the site and the results presented
here, have significantly broadened our understanding of plant and animal
management in northern Iran during the Late Neolithic. Tokens, lithic, bone
tools, and architectural spaces also have been used in addition to animal bones
and plant remains. It seems due to the rich environmental food resources in
this region and based on a self-sufficient economy during the three phases of
settlement in the late Neolithic period they have evolved from a society with
an equal structure in the first stage, to a society with individual ranks in the
third stage, therefore, the production organization has evolved from household
production to household industries.

subsistence economy, Late Neolithic, Tepe Khaleseh, Khorram Darreh, plant
and animal remains.
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1. Introduction

We know that cultural changes are formed in a long-term evolutionary process and it may not be
possible to simply determine the origin of some innovations and changes between
archaeological layers and periods. However, some of these changes are so important in the
process of human cultural evolution that the time section of their appearance in archeological
evidence becomes a basis and a standard for before and after.

The Neolithic period is one of these time sections in which the cultural changes attributed to it,
had a decisive role in the formation of the path that led human societies to what we see today
with a surprising speed compared to the last two and a half million years and perhaps this period
can be considered as the beginning of many cultural changes, such as food production through
agriculture and animal husbandry, permanent settlement and rural settlement, pottery production
and the emergence and development of social ranks and the like.

One of the important goals of archaeological research based on cultural materials is to
investigate and recognize the cultural, material, and behavioral aspects of human society in the
past. Based on this, subsistence economy is one of the main topics that archaeologists research
about, using direct evidence such as plant and animal remains and indirect evidence such as
pottery, architecture, decorative objects, and the like.

Recognizing the subsistence economy of a society also specifies the lifestyle of the people of
that society and their interaction with the environmental conditions, possibilities, and
limitations.

Anthropologists such as Leslie White and Julian Steward proposed new aspects about the
nature and importance of the socioeconomic structure of societies. They studied the relationship
between human populations and their natural and cultural resources, the reasons behind the way
changes happened in the subsistence economy, the origin of agriculture and permanent
settlement, the nature of relationships, and determining time limits between crops, village life,
animal domestication and technological innovations such as clay storage pots and so on
(Steward, 1955; White, 1959).

Anthropological data in general and information obtained from research on human skeletons,
animal bones, and plant seed remains, as well as other archaeological data, in particular, can
help archaeologists to reconstruct the livelihood and bio-economy of ancient societies. In
addition to the usual archeology studies that are traditionally focused on cultural data such as
pottery, stone artifacts, architecture, and the like, bio-anthropology along with archaeobotany

and other related sciences can complete the puzzle of reconstructing human life (Zeder, 1994).
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The location of Tepe Khaleseh, one of the first rural settlements in the Abharroud basin,
indicates the attention to the ecosystem and the connection between site selection and
environmental resources and phenomena (Valipour et al, 2013). Access to permanent water
sources, suitable agricultural lands with the ability to do dryland farming, seasonal wetlands that
are formed due to heavy rains, and freshwater springs are some of the significant potentials of
this region. According to the subsistence economy of the society, the presence of permanent
pasturelands has been very important for herding.

Based on the evidence, Tepe Khaleseh was a single-period settlement related to the farming and
herding communities of the late Neolithic period dating to the second half of the sixth
millennium B.C.; Cultural data such as architectural structures, pottery kilns, burials, and pits
related to household waste, etc. all indicate a permanent settlement. With the obtained results,
this village can be considered as a community with a self-sufficient economy, and its
households were probably self-sufficient. They provided their basic daily needs locally, from
the production process to the consumption of food and clothing, and they probably lived in

similar and simple houses.
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Table 1. List of samples from the architectural phases in Tepe Khaleseh according to the trenches
(Whitlam 2015)
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Table 2: List of collected codes and species (Whitlam 2015).
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Hordeum vulgare, naked
Hordeum vulgare, cf. naked
Hordeum vulgare
Hordeum vulgare, hulled
cf. Hordeum vulgare
*Cereal indet. Proportionally assigned
Small-seeded legumes
Hordeum vulgare rachis, naked 6-row
Hordeum vulgare rachis, naked/basal 6-row
Hordeum vulgare rachis, naked/basal 2-row
Hordeum vulgare rachis, indet.
Triticum monococcum cf., 1-grained
Triticum monoccocum/dicoccum/new-type

Triticum monoccocum/dicoccum/new-type, 2-
grained

Triticum cf. dicoccum
*Triticum sp. indet. Proportionally assigned
*Cereal indet. Proportionally assigned
Triticum dicoccum/new-type glume base

Triticum monoccocum/dicoccum/new-type
glume base
Triticum aestivum/durum

Triticum cf. aestivum/durum
*Triticum sp. indet. Proportionally assigned
*Cereal indet. Proportionally assigned
Lens sp.
cf. Lens sp.
Vicia/Lathyrus type 1
Large-seeded legume (cultivated-type)
Large-seeded legume indet
cf. Legume stalk
cf. Legume pod
Aeqgilops type 1 grain
Aegilops type 1 spikelet
Taeniatherum caput-medusae

cf. Taeniatherum caput-medusae
Taeniatherum caput-medusae rachis

Lolium type 2
cf. Eremopyrum sp.
Bromus type 3
Bromus sp. indet.
Hordeum spontaneum/ hulled
Hordeum spontaneum
Large-seeded grass indet.
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Euclidium syriacum
Cruciferae type 1
Goldbachia laevigata
Cruciferae type 2
Cruciferae type 3
Cruciferae indet

Prunus amygdalus
Nutshell indet.
Fleshy fruit/nut type
Adonis sp.
Silene sp.
Vaccaria pyramidata
Androsace maxima
Artemisia sp.
Compositae type 3
Compositae type 4
Papaver sp.
Fumaria sp
Ziziphora sp.
Labiatae type 6
Labiatae type 7
Bellevalia sp.
Galium sp. Medium
Galium sp. Small
PI type 1 (textured flat pod)
Pl type 6
Pl type 11
Culm, Poaceae internode
Culm, Poaceae node
Culm, cf. Poaceae node
Culm, Poaceae basal
Culm indet. (node)
Culm indet. Basal
Culm, reed internode
Culm, reed node
Culm, reed basal
Rodent pellets
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Table 3- An overview of the composition of samples according to the main categories of species
(Whitlam 2015).
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\E oy $ 19 Glume wheat
\Y 1 I 1 Free-threshing wheat
\Ai Yay Y v Barley
A Y 14 A Large-seeded legumes (pulses)
Y Y 3 o Leguminosae
AL Yy \t4 Yy Poaceae
Yo AY Yy Y Hordeum spontaneum/hulled type grain
\ \¥ d ) Ranunculaceae
. \ . . Polygonaceae
. . \ . Aramantheaceae
. A . . Caryophyllaceae
Y 1¥YY] 10 Y Cruciferae
c Y Y o Rosaceae
\ 13 . . Primulaceae
o YO . . Compositae
. WY . . Papaveraceae
. 1A . . Hypericaceae
. Yy . . Labiatae
. YYV Y . Rubiaceae
\ \Y . Y Liliaceae
Y v¥ Y ¥ Culm
Y 14. \ Y Potentially Identifiable types
\7As AIfO oY 18 o) (BLS 255 (id
. N Y . Rodent Pellet

.1 \Y/A .1 .1 Charred amorphous material (ml)
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Table 4. Known animal species in the stratification sequence of trench V based on bone remains and tooth
fragments (Grezak et al. 2010)
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