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ARCHAEOBIOLOGICAL STUDIES ON TELL HAZNA-I 
(IV–III mill. BC, KHABUR STEPPE)

INTRODUCTION

The beginning of the III mill. BC in history of the Northern Mesopotamia is characterized as a turning point. According to the archaeological data a multiple increase of both urban and rural settlements took place. The active archaeobiological researches of these settlements during last decade present information for reconstruction of the life support system in the region.  The publications of data on separated branches of economy from concrete sites – agriculture and stockbreeding – are most numerous. Simultaneous presentation and analysis of the whole archaeobiological information is rarer event.  The most striking example of such research is the model of the Gordion settlement economy (Miller et al. 2009). Due to the synthesis of two disciplines the authors managed to trace the dynamics of the husbandry practice for the period of 1500 years.   

A few years ago we started the program of archaeobiological complex researches of ancient settlements for the reconstruction of subsistence system (Antipina, Lebedeva 2005).  As contrasted to the above mentioned Gordion paper (excellent example for the archaeology manual) in practice one can encounter with the ambiguity of interpretation of archaeobiological data. The same concerns our studies on Tell Hazna-I (Antipina 2004-a; Lebedeva 2004; Antipina, Lebedeva 2008). Here the necessary not only to take into account the functional status of the site but also to compare it other settlements in the region for better understanding became clear. 

Tell Hazna-I is situated 25 kilometers up to the north-east of Haseke - a province center  in north-east Syria, at the left bank of the wadi Hanzir, flowing into Khabur's tributary Jugh-Jugh. The site was investigated by the Russian archaeological expedition under the guidance of R.M. Munchaev. Excavations results are presented in two monographs (Munchaev et al. 2004; Amirov 2010) and many articles. 

In the following article we consider a number of parameters of the Hazna archaeobiological assemblages on the background of some synchronous Khabur steppe settlements which can be most effectively used for paleoeconomic modeling. Eight sites are included in the analysis but only for in two of them we succeeded in finding information about both plants and faunal remains: Tell Brak (Colledge 2001; Dobney et al. 2003), Tell Leilan (Wetterstrom 2003; Weiss et al. 1993), Tell Raqa'i (van Zeist 2003), Tell ‘Atij and Tell Kerma (McCorriston 1995),  Tell Beydar (Neer & Cupere 2001), Tell Bderi (Hole et al. 1993), and Tell Arbid (Piątkowska-Małecka, Smogorzewska 2010). All these sites are located in the Khabur river basin in the zone of so called the Khabur triangle (Fig.1). We chose materials of the layers which can be synchronize with the Hazna of the end of the IV – middle of the III mill. BC (mainly of so called the Ninevite-5 period).   

We realize the limited opportunities scope of such comparative analyses and some conditional character of the received results which is natural due to differences in methods, sampling character and its presentation in the reports.  But at the given generalized level of archaeobiological researches such approach seems to be justified.

ARCHAEOBIOLOGICAL SAMPLING METHOD AND METHODOLOGICAL BASE OF RESEARCH

The Tell Hazna-I archaeobotanic sampling was conducted in 1989 and also in 1997-2000. Though samplings were not systematic they covered different sectors and archaeological objects in the excavated part of the site. The average samples volume was 10 liters. Plant macroremains were extracted by hand flotation method. Data of 34 samples referring to the beginning of the construction and prosperity of the temple complex and also to its final habitation stages (i.e. up to the end of IV – the first half of the III mill. BC) is used in this report. Different site stratigraphical horizons were represented in samples rather non-uniformly: 17 samples were taken from the layer – I, 11 – from layer II, one form layer III and 5 – from layer IV.  

The basic principle of all methodological constructions at paleoeconomic modeling is standardization of sampling. For more than 20 years of our research a 10 liters soil template is such a standard (Antipina, Lebedeva 2005; Lebedeva 2008).  All stated below parameters for comparative analysis of the Hazna and other sites archaeobotanical materials are based namely on this standard.    

1. Samples collection volume and flotation effectiveness. Last parameter specifies a share of efficient probes in relation to the general number of the washed out samples. 

2. Structure of the archaeobotanical macroremains. For the aims of this report the proportion of three main categories are considered: grains/seeds of cultivated plants, rachis remains and seeds of weeds and wild plants. Grain fragments undefinable up to the genus level were not taken into consideration. For definable fragments upper or lower parts of grain (which number is greater) were taken into account, for chaff remains all fragments were calculated.  

3. Saturation of site deposits with the remains of cultivated plants. This one of the most important for the paleoeconomic reconstructions indicators is calculated by division of total number of macroremains of this category by the number of all floated samples, "empty" ones including. For all sites the saturation index was calculated basing on 10 liters soil sample standard.

4. Archaeobotanical spectrum (ABS) characterizes species composition of the cultivated plants set for the concrete settlement. In our opinion the ABS can reflect a real composition of the crop structure or structure of cultivated plants consumption only in case of representativeness of archaeobotanical sampling. To fix this we introduced concept of stability (or steadiness) of archaeobotanical spectrum.  ABS can be considered stable if none of the available samples of the collection, and also none of any new probes from the site do not change the share values of the basic crop plants on statistically significant scale and particularly their hierarchy in spectrum.

Bone-remains sampling at the Hazna have been conducted since 1995 till 2010 by hand sorting of layer. At studying the osteological collection generally accepted identification methods of species composition, animal sex and age identity and bones measurements were used. Authorial methods of fixing of natural preservation of remains, their crushing, traces of carcasses cutting were also used, as well as analysis of species anatomical spectra. On this basis the category of the kitchen remains was singled out, meat consumption was calculated and the whole information was projected on the herd composition (Antipina 2004-a 2008).    

Osteological assemblage of 5 510 bone remains from the kitchen remains was collected.   The significant part of it was verified according to stratigraphic layers 0 - IV of the kitchen remains (4771 bones or 85%). 

In this paper the following parameters for comparative analysis of all the sites under review were used:

1. Species composition and bones ratio of domesticated and wild species. Besides biological aspects it reflects shares of products of animal breeding and hunting in meat consumption and then, not rarely, specificity of economic strategies. 

2. Species spectrum of meat species. This parameter is the base for meat consumption calculations and together with other parameters allows extrapolating the herd composition.   

3. Sex and age structure of domesticated animals slaughtered in the settlement. It serves as the main criterion of the main form of exploitation of each species. 

4. Animals sizes and quantity of pathologies of agricultural species. They reflect physical condition of animals, conditions of their keeping and also homogeneity and heterogeneity of the population.   

RESULTS

Archaeobotany

1. Flotation effectiveness in Tell Hazna as well as in the most of north Mesopotamia sites was 100%, i.e. charred archaeobotanical macroremains were found in all samples without exception, cultivated plant remains including. The assemblage under review numbers more than 10.000 different archaeobotanical macroremains. According to the available information only in Tell Raqa'i collection empty or low abundant plant remains samples were marked (van Zeist 2003).  

2. The archaeobotanical macroremains structure of the Hazna samples is like that: crop plants grains is 39%, different rachis fragments – 15%, weed and wild seeds – 46%. Namely these parameters single out Hazna among other sites of the region. Firstly, this is seen when considering the ratio of finds of the crop plants grains vs weed seeds (Fig.2). As for weeds the Hazna's figures are the lowest after the Tell Kerma's assemblage, we give it here exclusively as a background as nearly all its samples were collected in granaries and correspondingly reflect not a cultural layer of the settlement on the whole but the very specific archaeological context (McCorriston 1995).  As for grains/chaff ratio (Fig.3) Hazna exceeds all other sites in grains share in the assemblage. Even in the Kerma's granaries grains’ share is lower than waste of crop processing. In our view the high percentage of chaff remains is quite natural for small sites like Raqa'i and ‘Atij (Kerma is among them as well), which are considered by researchers as a rural settlements connected with production and storing of cereals (Scwartz & Curves 1992). For urban (or in the period under review - proto-urban) large centers like Brak and Leilan the inverse proportion seems to be normal; that's why the position of Leilan at diagram looks like abnormal. 

3. Hazna also demonstrates maximally high saturation index of cultural layers with cultivated plants remains: 169 units (at from 9 up to 668 ranges) per 10 liters of soil. For other sites the calculated index is: Brak – 89, Raqa'i – 86, ‘Atij – 48. For Kerma and Leylan the indexes were not calculated due their collections specificity. 

4.  Archaeobotanical spectrum of Hazna includes assemblage of 3975 grains and seeds of cultivated plants. Here only definable (at least up to the genus level) grains and seeds of cultivated plants were considered. At distributing according to stratigraphic horizons of main groups of cultivated plants, there are nearly no notable differences and this allows joint considering the ABS of the whole site. 

 Barley is the base of ABS – about 76.7% (3047 units). Most of the grains are hulled; both forms of barley are present – two-row Hordeum vulgare, distichum and six-row Hordeum vulgare, vulgare with evident predominance of the first one. Also naked six-row barley is present but its number significantly yields to hulled barley. Wheat takes the second place in the Hazna ABS – 21.5% (856 units). Emmer Triticum turgidum, dicoccum was the most numerous – 11.7%, einkorn Triticum monococcum is characterized by singleness of appearance (0.4%). Naked wheat Triticum aestivum/ Tr. turgidum, durum are found nearly as often as emmer, but their share is notably less – 5.7%. Undefinable up to wheat species level grains – 3.4%. Leguminous plants are significantly fewer representatives in the ABS (1.8%) though are found in the samples rather often. Among definable seeds (72 units) grass pea Lathyrus sativus prevails, number of lentil  Lens culinaris is notably less, and pea  cf. Pisum sativum, bitter vetch Vicia ervilia, small-seeded beans Vicia faba  are sporadical. 

Among chaff remains of cereals (1609 units) most numerous are rachis segments of barley (53.5%) with evident dominance of Hordeum vulgare, distichum.  Among wheat chaff the forks and glume basis of emmer/einkorn prevail (42.6%). Finds of naked wheat rachis segments are rather rare (1.5%) and strongly fragmented and this complicates their species identification.

Nearly all cultivated plants mentioned here were fixed in other settlements we compare with.  In this sense some kind of unity is characteristic for the whole zone of dry farming. Against this background of likeness one should recognized a variety of barley forms as the most notable peculiarity of the Tell Hazna ABS. In other sites full prevalence of Hordeum vulgare, distichum – the main crop of rainfed agriculture – is marked.
 
One can see some differences when examining not individual plants species but their main groups: barley, wheat and leguminous plants (Fig.4). At all this likeness of these groups hierarchy it is not difficult to notice that barley's share in rural settlements (Raqa'i and ‘Atij) is significantly higher than in big sites (Brak and Leilan). Hazna takes a kind of intermediate position among them.  Among all examined sites we can consider ABS of Hazna, Brak and Raqa'i  as stable. ABS of ‘Atij is regarded as conditionally stable and this is most probably connected with small number of examined samples. It's impossible to define this parameter for Leilan.

Archaeozoology

Natural preservation of bones according to five-point scale happened to be good enough (4-5 points) for the most part of the materials. That's why nearly 75% kitchen remains were identified up to the species level.  It's necessary to emphasize that received species spectrum includes 7 domesticated animals species known at the Near East sites up to IV mill. BC (Reed 1960; Green 1980). Verification of the animals of the site as domesticated causes no doubts (Antipina 2004). 

Mammalian bones from the kitchen remains – 3474 units of definable up to the species level - became the basis for the comparative analysis.  

1. In Hazna domestic ungulates – cattle, sheep/goat, pigs – were the most numerous species; their average share (86%, Table 1) at the site was slightly lower than at other settlements of the beginning of the III mill. BC (Zeder 1995). Among wild animals only two species – gazelle (Gazella subgutturosa) and koulan (Equus hemionus) – have a marked share in the collection (about 13%). It is interesting to know that their remains show negative correlation on the chronological vector (Fig.5). At that nearly quarter of gazelle remains are males' antlers. Measurements of other bones of this species show that 80% of them are also males' (Antipina 2004).

2. Osteological spectrum of the three most numerous species calculated for the whole Hazna collection shows the following hierarchy sheep/goat (40%), pigs (34%) and cattle (26%). Though similar hierarchy is like that at other sites the species ratio finds nearly no analogies: for Hazna the significant share of cattle and pigs is characteristic. Examination according to chronological layers gives maximum share of pigs' bones (about 43%) at the layer-II (Fig.6) And then comparing the earliest and the latest layers a sharp increase of sheep/goat bones share (up to 60%) is found at final stage of the settlement existence. Comparison of the osteological spectra of three species of domestic ungulates at the Khabur triangle settlements within two Bronze Age periods - the Ninevite 5 and Early Dynastic (ED) let us see even more clear the specificity of the Hazna materials stated above (Fig.7). The largest similarity is found between the Hazna sampling from N-5 layer and the Leilan ED-2 layer – a faraway town centers both in geographical and chronological sense.  

3. The age of animals slaughtered in Hazna tesifies of killing mostly adult and old cows, bulls, sheep and goats (Antipina, 2004). We emphasize that such slaughter structure is as a rule a consequence of animal breeding in household with a purpose to get live-animal products – milk, wool and also to use their muscular force.   Pigs slaughtered in Hazna were mainly (90%) not older than 1.5 yesrs, singular teeth of the oldest animals show the age of 3-4 years (Antipina 2004).

4. The measurements of ungulates bones published earlier (Antipina 2004) reflect not only individual sizes but also sexual dimorphism of animals. In the Hazna osteological collection both male and female remains of all three domestic ungulates species are found. However for none of them it was not possible to count up a ratio of sexes. One can only mark that the largest quantity of horns belonged to females of sheep and goats s and the same sex belonging is clearly for pigs skulls and its separate canine tooth.  All domestic ungulates in Hazna had small sizes typical for the Northern Mesopotamia ungulates populations of the Bronze Age. At eight phalanxes of cattle osteophytes are found which are described in scientific literature as markers of heavy physical activity of draught animals (Bartosiewicz & others 1997). Dotty hypoplasia of upper teeth (M-2) was found in two pigs. This pathology is usually characteristic for bad and poor feeding and overcrowding of animals together with action of stress factors.

On the basis of the presented above information relative volumes of meat consumption of domestic ungulates were calculated (Antipina 2004-b). These calculations change the idea of species significance in the settlements life support system which might be set up when examining osteological spectra. So during Hazna's functioning its demand in protein was satisfied mainly by beef.  Its share in meat diet was not less than half of all the rest ungulate species wild including.  It is necessary to remind that meat consumption calculations are based on the ratio of meat species carcasses weights between each other and their bones shares in osteological spectrum. According to bones measurements the following weight indicators in Hazna are extrapolated: cows and bulls – 150-250 kg (average weight is 200 kg); pigs, sheep and goats – 30-50 kg (average weight 40 kg) (Antipina 2004-а). It means that the weight of one cattle meat carcass is five times bigger than a sheep, goat or pig meat carcass. Multiplying a share of each species in osteological spectrum by multiplicity of its weight in relation to accepted unity we receive ratio of conditional meat volumes. Expressed as percentage these volumes can be called spectrum of meat consumption. 

Analogous calculations of meat consumption according to osteological spectra of domestic ungulates were performed for other sites. At all convention of these calculations, similarity of meat diet in Hazna and in the towns of Leilan and Beydar where beef consumption was also not less than a half of the whole meat diet is revealed (Fig. 8). Absolutely another character of meat consumption is marked for large town centers Brak and Bderi where mutton prevailed.

DISCUSSION

The carried-out comparative analysis of archaeobiological materials of the Dzhezira settlements revealed several of important aspects of economy in the region. Judging by abundance of the archaeobiological materials in the cultural layer of Hazna, it is possible to conclude that agricultural production dominated whereas products of cattle breeding were presented in smaller quantity. The similar situation isn't unique and is characteristic for the vast majority of Near Eastern sites regardless of their functional status. 

Archaeobotanical data show good accordance with theoretical assumptions of structure and composition of agricultural production at the settlements of different type.  In spite of the fact that Hazna area corresponds to the category of small sites, the structure of its collection considerably differs from collections from the sites interpreted as the rural. It is manifested in high concentration of cereal grains in relation to other categories of the macroremains (to chaff and weeds) marking crop processing at the settlement and use of dung fuel.  

Distinctions are observed at crop plants composition (Fig. 4). Here Hazna occupies intermediate position between sites of urban and rural type.  On the one hand higher percentage of wheat can mark Hazna's great social importance among small sites emphasizing "elite" character of structure of grain consumption which in large tells is found. On the other hand overestimated share of barley grains at Hazna in comparison with Brak and Leilan probably fixes its status position as temple complex with inherent administrative and distributive functions.  Barley was the main criterion of values in the Near East in the ancient time and its considerable quantities was often concentrated namely in the temples.  

Contrary to the archaeobotanical materials, archaeozoological materials at all sites of the Khabur triangle reveal considerable variability of both species structure and reconstructed spectrum of the meat consumption. These their parameters don't correlate with the functional status of the settlements. 

Distinctions in species composition concern mainly wild animals: in Hazna the minimum number of their species is fixed (Table 1). At the same time one of two dominating species of wild ungulates – gazelle and the alone predator – a lion (Panthera leo) are the hunting game having status symbol and ritual character.  

The beef prevalence in a meat diet of inhabitants of Hazna has analogies only among sites of the urban type in the Northern Mesopotamia such as Leilan, Beydar. As for the share of pork and mutton in diet, Hazna takes the middle position among the registered sites. Such ratio of meat of three domestic ungulates theoretically should mean local settled stock-breeding with cattle domination in a herd. However the similar structure of herd isn't quite characteristic for this droughty region of the Khabur steppe where sheep-breeding would be effective.  Such lack of correspondence can be explained by the special functional or social status of the Hazna. 

In spite of the fact that agriculture was undoubtedly leading economic sector in the region, the found variations in cattle-breeding show that the common life support system was more multiple than one could suppose. Not only environmental conditions but to considerable extent a social and religious factors have influenced on its organization and structure.

