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THE QUESTION OF MOBILE PASTORALIST CAMPSITES
IN ARCHAEOLOGY:
THE CASE OF TUWAH KHOSHKEH

Marjan Mashkourand Kamyar Abdi

Abstract

Tuwah Khoshkeh, a Middle Chacolithic site in the te@as part of Iran (Zagros region), is one of theerarchaeological

cases displaying features of a mobile pastoradisipsite. These features are discussed from anewidyical and archaeo-
zoological point of view. The analysis of kill-gffatterns and metrical data for caprines yield evigesupporting the identi-
fication of a mobile pastoralist campsite.

Résumé

Tuwah Khoshkeh, un site Chalcolithique moyen, sau&&uest de I'lran (région de Zagros) est un gess cas archéolo-
giques présentant les caractéristiques d'un campadeeurs/nomades. Ces caractéristiques sont deloktis cet article
d’'un point de vue archéologique et archéozoologiforir ce dernier, le profil d'abattage des capria@portent des don-
nées intéressantes en faveur d’'un campement deupg$tanshumants.

Key words: Iran, Chalcolithic, Mobile pastoralisfranshumance, Caprines, Kill-off patterns, LS| diangs.

Mot-clés : Iran, Chalcolithique, Pastoralisme mab@aprinés, Profil d’abattage, Diagrammes de Loig.rat

Introduction

Mobile pastoralism has played a crucial role in deeelopment of Near Eastern civilizations. This
paper will concentrate on the type of mobile padiem involving transhumance of the variety prac-
ticed in the Zagros Mountains.

Here it is useful to provide a definition of thenes used in this paper: By ‘campsite’ it is meant a
type of settlement with temporary dwellings occdpier a limited time. By ‘pastoral’ it is meant a
mode of production concerned with the exploitattdrdomestic animals, in this case ovi-caprines.
Pastoralism occurs in a continuum from fully sedenivillage-based herding) to fully mobile (no-
madic pastoralism). By mobile pastoralism it is mtea form of pastoralism which involves move-
ment of herd beyond agricultural zone, usually tma few day’'s walk from the village. By ‘tran-
shumant pastoralism’ it is meant a specialized fofrmobile pastoralism which is still based on se-
dentary settlements but involves seasonal moveofahe herd between pastures involving some use
of campsites. The extreme form of mobile pastamaliis ‘nomadic pastoralism’, by which it is meant
a mode of subsistence (i.e., a way of living) pritgaelying on pastoralism involving high mobility
and changing dwellings throughout the year, liiim@ succession of campsites.

Archaeologists are just beginning to develop temives for identifying sites representing early
forms of pastoral activities, especially those witgher mobility (cf. Hole 1978, 1980; Cribb 1994).
This can partially be blamed on a major preoccopaiin Near Eastern archaeology with sedentary
populations, whose settlements credtdls, tappels, orhoyils, and especially with the higher eche-
lons of society. On the other hand, ephemeral catups, shallow deposits, and poor surface evi-
dence cannot be dismissed as reasons why mobilergiést sites have been neglected in regional
surveys.

In the past three decades there has been increasargion paid to the archaeological evidence for
mobile pastoralists, and the place of mobile pa$ism in the socio-economic organization of the

1 ESA 8045 MNHN/ CNRS, Laboratoire d’Anatomie Compa#ig, rue Buffon, 75005 Paris- France, e-mail: mash-
kour@mnhn.fr

2 Museum of Anthropology, The University of Michigahl09 Geddes, Ann Arbor, M| 48109-1079 USA, e-miaib-
di@umich.edu
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Fig. 1. Map of the Kermanshah region and the Iskadaplain with the location of Tuwah Khoshkeh.

ancient Near East (cf. Hole 1974, 1978a, 1978b0198right 1987; Cribb 1994; Sumner 1994).
Thanks to these studies we have now isolated a euailzriteria, mostly archaeological, for identify
ing sites of mobile pastoralist nature in the Zageygion (Hole 1978):

1. Mobile pastoralist sites should be located witlpees to seasonal pastures and migration routes
rather than with regard to arable lands and closeimity to major sources of water,

2. Mobile pastoralist sites should provide evidenaeépetitive seasonal occupation,

3. Mobile pastoralist sites should show evidence fals groups of temporary dwellings built with
minimum investment of time and labor,

4. Artifacts from nomadic pastoralist sites in parkézushould represent a range of activities asso-
ciated with a self-sufficient household. Those frsanhumant pastoralist sites may be more li-
mited.

The study of Tuwah Khosheh, a small site from therfllennium BCE in the Central Zagros Moun-
tains, provides an opportunity to apply and evastme of these criteria and develop an integrated
suite of methods for identifying and evaluating i®lpastoral sites. In this paper, we will initiall
evaluate the archaeological evidence for the mdbée temporary) nature of Tuwah Khoshkeh, and
then shall focus on faunal remains as a possiblieator of pastoralism.

The case study

Tuwah Khoshkeh is a small site located in a vatieyhe same name to the west of the Islamabad
Plain in the Central Western Zagros Mountains istes Iran (Fig. 1). The site was discovered dur-
ing the second season of survey in the Islamabaid Pl October 1999 (Abdi 2000). The site initially
appeared as a low, natural rise at the foot ofdleky cliffs forming the north side of the valleyyt
upon closer inspection we discovered a pit andisiéit by clandestine diggers in a futile attertgot



Fig. 2. Topograpical map of the region around Tukabshkeh and location of the prospected sites.

find ancient artifacts. In and around the pit amtbris we found a few pot-sherds and some small
pieces of bone. Most sherds were too weathereduadihgnostic to be dated. There was however,
one sherd which seemed to be a coarse ware fror@hhkolithic period, as well as another small
painted sherd which also seemed to belong to tlielleliChalcolithic painted tradition of the region.
The site was recorded as ID 108, named Tuwah Kletslixy Valleyin the local Kurdish dialect)
after the valley, and made a note of it as a ptessiobile pastoralist campsite because of its gorfi
ration and marginal location, dating it to tH&rillennium BCE based on the ceramic evidence (Fig.
2).

In July 2000, test excavations were carried outtatah Khoshkeh as part of ongoing research on
the origins and development of transhumant and damaastoralism in the Central Zagros (Abdi
2002a). There were five main research objectivegsiemed for the test excavations at Tuwah
Khoshkeh: (1) to recover structures and featuresstablish whether or not it was a temporary site,
(2) to recover faunal and floral samples and taldisth whether or not it was a mobile pastoralist s
(3) to recover artifacts pertaining to subsisteactvities to see the degree to which the inhabitan
relied on pastoral versus agricultural product},t@drecover items of daily use with decorative-ele
ments to assess the social relationships of thel@éo this small community with those in largenee
ters in the region, (5) to recover items obtaine@xchange to assess whether or not the inhabitants
either transported goods from their region to otkiegs and large centers or received goods from
them.

The opportunity was also taken to study the enviremtal setting of the site and contemporary hu-
man occupation in the area (for a comprehensivertege Abdi 2002b).

Test excavations
Three locations were excavated at Tuwah Khoshkih 8 (1) Operation A, a 5x5 m square at the

highest point on the site; (2) the Long Trenchx&5lm rectangle on the southern slope of the site;
and (3) the Deep Sounding, a 1x1 m square whersletdine diggers had already dug a pit. Since



Fig. 3. Topographic map of the site of Tuwah Khahknd the excavated areas.

this paper is primarily concerned with faunal remsairom Operation A, we shall focus on this area
and only briefly discuss the remains from the Ldingnch and the Deep Sounding.

The Long Trench began 2 m south of Operation Aextdnded all the way to the valley floor. In
all, the Long Trench measured 1x15 m. In the Lorgn€h, we encountered piles of irregular rocks
right below the surface soil. Most rocks were labgilders, stabilized by putting smaller cobbles
between them. The matrix surrounding these rocksisted of gravely sediment mixed with some
archaeological material.

To the southwest of Operation A, work was begudéar the debris and colleict situ archaeolog-
ical materials from an area of 1x1 m within thendestine pit, exposing courses of rock. Excavations
in the Deep Sounding continued to a depth of 21M®elow the surface. Four layers of deposits were
found, of which only layer 2 consist of irregulavucses of rocks that may be parts of consecutive
stone alignments.

Operation A, the largest area excavated, was plaodtie highest part of the site in hopes of find-
ing architectural remains in order to take samfrie® well-defined contexts. In this area, only abou
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Fig. 4. Aligned dry stone walls at Tuwah Khoshkeh

15 cm below the surface, we exposed a scatteroErwith little identifiable pattern. The matrix in
which these rocks were located was a gravely sediméed with substantial numbers of sherds and
some pieces of bone labeled as Layer I. Once tusél rocks were removed, a pattern of stone
alignments became visible (Fig. 4). We cleared mswbrded deposits around these alignments as
Layer Il. As excavations went deeper, the pattgriimthe rocks became clearer with more align-
ments becoming visible, which were labeled Wall® 8. Further down, crushed situ jars were
found in several loci, usually next to the storigrahents, as well as a few other features thandtd
quite fit the definition of architectural remairtait which could easily have been remains of other
walls.

Material culture

Almost 440 kg of potsherds, 75 lithic artifactssr@all finds, and over 800 bone specimens comprised
the finds from the three excavation areas at Tusilatshkeh.

The pottery can be divided into two general typasedl on the overall quality of the paste: Coarse
Ware (CW) and Fine Ware (FW). The greater parhefottery is composed of CW. CW is characte-
rized by a relatively soft fabric tempered with loddrge and small fragments of plant matter and oc-



casional small bits of whitish grit (probably lintese). The CW paste ranges in color from light buff
to light reddish pink. CW is poorly fired, thusetiore is only partially oxidized, especially imgar
specimens. The surface is covered with a thin stgdium buff in color. Common forms of CW in-
clude short-necked jars, medium-necked jars, odsttibowls, medium bowls with a flat base, oval
basins, and ring-based shallow basins.

Fine Ware (FW) is characterized by a hard, wedidirfabric, with fine sand inclusions, and is
slipped. The FW fabric ranges in color from buffréaldish pink, but the slip is usually buff colored
FW occurs in both plain and painted variants. Comif@@ms include small to medium bowls with a
variety of forms including simple open examplessmlérms with edge rims, constricted forms, and
bell-shaped forms, as well as small to medium garpipkins with vertically perforated lugs. The
painted designs are predominantly geometric anduted in very dark brown to black ferrous oxide
paint. The absence of large jars used for longeage and/or the preparation of large both wares is
noteworthy.

Seventy-five lithic artifacts were found at Tuwalndshkeh. The bulk of the lithic artifacts are
made from various types of chert and a few piecadarfrom siliceous sandstone and other stones.
The small valley of Tuwah Khoshkeh has no cherrcesi However, some lithic artifacts are made
from chert types found in various locales in tHartgeabad Plain (Biglari and Abdi 1999: 6), as well a
from chert found on the southern slope of the M&WwaJountain to the north of Kermanshah Plain,

4 5

Fig. 5. Small finds from Tuwah Khoshkeh: (1) a rimmidal stone ‘beadeal’, longitudinally perforated, probably with
incised double-diamond design on one stefd2) a rounded and perforated potsherd withpgdpcircumference, made
typical coarse, strasempered ware, with some limestone and fine sanlisions, (3) an elongated, pyramidal piec
sandstone with a rectangular broken base, (4)tamgaloid piece of sandstone with one edge chimfeand (5) a perfo-
rated semi-rectangular-shaped piece of broken tomes



about 80 km to the northeast of Tuwah Khoshkeh. él@r, there may be more local sources for this
particular chert type which have not yet been disoed. There are also artifacts made from chert
common in Posht-i Kuh, about 140 km southeast eflskamabad Plain. There is only one piece of
obsidian (a broken bladelet), which has the gréehige typical of Nemrut Dag in eastern Anatolia,

630 km to the northeast.

Of the 75 lithic pieces, six are blades and flakéh polish. These artifacts have nicking which co-
occurs along the edges with polish and may have baased by use. Except for one broken flake
with a polished stripe 5 mm wide, all tools dispfalishing as a narrow stripe of 1-3 mm along one
or both edges on both the ventral and dorsal f&&&sed on experiments by Korobkova (1999) reap-
ing domestic cereals results in a 3-7 mm poliskilogg both faces, while tools used for reaping wild
cereal and grass have a narrow polishing stripe-®imm. This observation leads us to suggest that,
due to their narrow polishing stripe, tools disaeekat Tuwah Khoshkeh, were used for reaping wild
cereals and/or grass for fodder. Determining thract function, however, will require future micro-
wear and phytolith analyses.

In summary, the Tuwah Khoshkeh lithic assemblagih#sacterized by a high proportion of blades
and flakes with polishing and notching as well astgtulated pieces in tool groups which may indi-
cate some specialized activities related to cutiing sawing animal tissues, grass, or wood. Ifethes
artifacts were used for reaping cereals or fodiher presence of the blades and flakes with pofish i
dicates late spring - early summer occupationsuatah Khoshkah.

Only five small finds were recovered from excavasi@at Tuwah Khoshkeh (Fig. 5), four of which
came from Operation A: (1) a rhomboidal stone ‘bsedl’, longitudinally perforated, probably with
an incised double-diamond design on one surfage, (Bunded and perforated potsherd with chipped
circumference, made of typical coarse, straw-teeghavare, with some limestone and fine sand in-
clusions, (3) an elongated, pyramidal piece of sam with a rectangular broken base, (4) a rectan-
guloid piece of sandstone with one edge chippedanfél (5) a perforated semi-rectangular-shaped
piece of broken limestone.

The ethnographic evidence

Contemporary nomadic pastoralists pass throughTtiveah Khoshkeh Valley on a seasonal basis
along their migratory route. In fact, during ourcaxations at Tuwah Khoshkeh approximately 15
nomadic families utilized pasturage in the Vall@hese families were from various sections of the
Kurdish Kalhor confederacy, who winter in the ngaldwlands to the west and southwegrnsir),
pass through the Tuwah Khoshkeh Valley in the gprsiome remaining into the summer, while oth-
ers move farther south or southeast to higher sunpasgtures gardsif). Most nomadic households
pitch their tents on the northern foothills of tlaeky hills to the south of the Valley (see Fig. 2)
Upon inquiry, these nomads explained that therdcanemain reasons for their choice of location: (1
the slope of the rock bedding in the latter aredoisn towards the south. Consequently, underground
water emerges close to the tents, (2) the surf@iténghe area is rather shallow, and thus, uailét

for agriculture. Therefore, villagers from the neaAmirabad village have no claim on the land and
the nomads can use it freely, (3) The area receilightly more precipitation due to its somewhat
higher elevation, and therefore has better pas(djeThe area is closer to the passes nomads use in
their seasonal migration.

What the archaeological evidence and ethnographidiservations suggest

In the introduction to this paper, we laid out anter of criteria for identifying nomadic pastoralis
sites. Briefly, these criteria include the locatioepetitive seasonal occupation, temporary coastru
tions, archaeological remains, and faunal remd@ased on these criteria we will now assess the arc-
haeological/ethnographic data on Tuwah Khoshkeh

The location of the Tuwah Khoshkeh may provide sefues as to its nature. The site enjoys sev-
eral important advantages: (1) it is centrally tedawith immediate access to different parts of the
Valley; (2) the soil around the site is finer gdnand of better quality than the rest of the Walle



thus providing better plant cover and better past(8) the site’s location in the southern foothill
provides ample sunshine; further (4) under wetlienatic conditions of the Middle Chalcolithic pe-
riod, with more oaks and more springs, there waqrobably have been more water sources and
therefore better pastures on the north side ofdliey (Abdi 2002a). Nowadays, nomadic pastoralists
pitch their tents opposite the site on the nortHewthills, in the southern part of the Valley (see
above). However, in conversations with the noméusy alluded to the fact that they would in fact
have preferred the area around the site of Tuwabskkeh to the place they currently resided, but it
was out of bounds to them because the northerrop#ine Valley is owned by villagers from Amira-
bad and under regular cultivation. Any infringengeby the nomads would create tension between
them and the Amirabadis.

Structural remains and construction techniquesustah Khoshkeh remind one of a characteristic
temporary construction method knownké®shkeh-chidliterally ‘dry-laying’) as no mortar is used in
building the wall. This method is usually applietiexe people, especially nomads, wish to spend as
little time and effort as possible on building tesrgry structures. In summer pastures, such asein th
Tuwah Khoshkeh area, common nomadic constructidhadesntails building a circa 2 m high circu-
lar structure, similar to the structure marked bgl/2 and 3 in Layer 2 in Operation A (see Fig. 4)
by laying larger rocks widthwise at the bottom, Bemaocks in several courses above them, and fill-
ing in the gaps with smaller rocks without any raoriThis kind of dry stone structure does not have
an oven, a water jar, or any other domestic féedjtand is only used as a lamb pen. An opening in
the wall provides the herd with a way to enter ard the structure. Residential structures, on the
other hand, are more elaborate. Initially, a regtar structure, the size of the tent, is consediats-
ing boulders to protect the inhabitants from caid wild beasts. Walls of this structure are usually
cm wide and about 1 m high. Afterwards, the inteaod exterior surfaces of the wall are plastered
with mud and straw plastekgh-ge) to keep insects and rodents away. Further, dosthahannel of
about 20 cm is usually dug around the outer walthef structure to divert rain water. The interior
edges of the wall are also covered vdttikh, a short fence made with shoots. These residesttiad-
tures usually have an oven inside for cooking.

Contemporary nomadic pastoralists in the Tuwah Kkels valley form entire households including
women and children. If we assume that domesticsumit have a similar range of people and activi-
ties in the past, we can argue that similar settlgmharacterisitics existed in the Middle Chalbidi
period, and we would expect to see a material @ilexhibiting the whole range of activities asso-
ciated with a complete household, including foodcprement and processing, craft production, and
social activities. Obviously, we excavated onlyaatipn of the site, but even in this small area one
would expect to see a sample of artifacts usedffarent activities, considering that in Layer #,
large portion of one structure, a smaller portibmother structure and a considerable portiomef t
open area between them were brought to light.

However, the material culture is limited. Of courge no longer have access to the part of the ma-
terial culture made from perishable materials thaght have provided a rather different pictureha t
range of activities carried out at the site. Howewdat there is indicates a limited range of atiéig.

The pottery from Tuwah Khoshkeh has a narrow rasfgiorms and larger vessels associated with
production and storage of food for larger numbénsemple is missing. Among the small finds, no. 2,
the perforated pottery disk, is perhaps a spindierivand find no. 5, the local workers pointed,out
resembles similar objects used by nomads for tiledr leather bags. Further, the lithic assemblage
consists of primary tools used for a limited ranfectivities, or tools used for reaping and butehe
ing. One should especially consider the narrowspatg stripe of 1-3 mm on some blades suggesting
they were used for reaping wild cereals and grelsis. in itself may point to provisioning of fodder
for the flock rather than full-fledged agricultutadtivities. But more important is the absencerof a
processing utilities (e.g., grinding slabs, mibbrees, querns, abraders, pounders, etc.) one wauld e
pect to see associated with a self-sufficient namadusehold, even one dependent more on pastoral-
ism than agriculture. Therefore, based on the aabgical evidence, Tuwah Khoshkeh seems more
likely to have been a settlement by transhumaatker than one used by full-fledged nomads.
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The faunal remains

The fifth criterion used to recognize mobile

pastoralist sites would be the faunal remains.
Two elements should theoretically be ex-
amined: the taxonomic composition of faunal

remains, with an expected high proportion of
caprines — the principal domesticate — herded
by Middle Eastern pastoralists; the seasonality
of the occupation, ideally reflected by the kill-

off patterns for sheep and goat.

In the following part, the analysis of faunal
remains will show the extent to which arc-
haeozoological data can contribute to the cha-
racterization of a mobile pastoralist site.

The archaeological campaign of summer
2000 at Tuwah Koshkeh yielded more than 800
animal remains. The main archaeozoological
studies were undertaken at the Archaeological
Institute of Tehran University. Osteological
remains came from Operation A and the Deep
Sounding sections.

Bone preservation is not very good. Only
50% of the remains could be identified in the
first examination of the sample. The average
bone weight in this site is 4 g (Fig. 6). Identi-
fied bones weigh, on average, 8 g and unidenti-
fied bones 1.5 g. Fragmentation seems to be
important at this site. Moreover, the high per-
centage of unidentified bones is also related to
the presence of concretions on the bones.

Most of the bones (750) come from Opera-
tion A, and 50% have been identified to the
level of genus (Fig. 7). The majority of the re-
mains come from caprinae (85%) of which
17% could be assigned to sheep (10%) and
goat (7%). Cattle bones are also present at Tu-
wah Khoshkeh and represent only 5% of bone
remains. It is worth noting that 10% of the re-
mains belong to wild medium and large mam-
mals at Tuwah, with wild boarS(s scrofa
scrofg being most common, followed by the
goitred gazelle Gazella subgutturo9a A sin-
gle cervid bone (cfCervus elaphys was also
found at the site. A few bones of carnivores
were identified in the remains, one of which
comes from a dogJanis familiaris).

The domestic caprinae constitute the most
important meat resource at the site as con-
firmed by the relative amounts calculated on
NISP and bone weight (Fig. 8). They are fol-
lowed by cattle, boar and gazelle. The impos-
ing percentage of domestic caprine exploitation
can be considered a pastoral signature and con-
stitutes a special feature of the Tuwah Khosh-



kek faunal assemblagactually, a statistical approach to a global chedzation of Holocene faunal
assemblages from Iran (34 sites analyzed) lookingelative proportion of species, has been at-
tempted using a Correspondence Analysis (@Agshkour 2001: figs. 55, 57 61) and the subsequent
Hierarchical Discriminant Analysis (Mashkour 20if). 62). These tests indicate the presence of one
major juncture, defined by hunting on the one hamd husbandry on the other. Within the husbandry
group of sites another distinction can be madeherbisis of the relative importance of cattle or ca
prinae. Tuwah Khoshkeh may be classified amongé#oend group, suggesting a pastoral character.
In this particular context, given the environmergatl geographical situation of the site, the goasti

of seasonal movements can then be raised. Seasomaments are practiced traditionally by nomad-
ic or semi-nomadic people (Khazanov 1994), genedsfined in the Zagros region within the term
‘vertical transhumance’. Vertical transhumancetil gracticed today and has been analyzed in the
ethnographic literature (e.g. Barth 1961; Digar81.8nd Black-Michaud 1986). It is born of necessi-
ty from the topographic and climatic configuratiohthe Zagros mountains as the nomads seek lush
pastures for their caprine herds (Hourcatlal 1998).

Archaeozoology offers several methodological tdofsinvestigating the issue of seasonal move-
ments. One possibility is ageing by the thin-senitig of teeth, which requires a very time consuming
and sophisticated technical approach (Lieberma@4;1Biebermaret al. 1990) with unequal results
for mammals (Rissman n.d.; Burke and Castanet 199%)ther tool for understanding herd man-
agement strategies and by extension, the questiseagonal movement, is the assessment of kill-off
patterns using the evidence of dental wear (Dué68;1Payne 1973; Vigne & Helmer, n.d.).

The estimation of kill-off patterns for caprinae reecarried out using the tooth wear stages after
Payne (1973). The percentages of age classes hemecorrected to randomize the effect of under
representation of young animals compared to aduitk,their more resistant teeth (Vigne 1988).

Forty-nine teeth, coming from 12 individuals coldle analyzed in this study (Fig. 9). Obviously,
the peak of killing-off young sheep occurred betwdee ages of 0-12 months, and mostly between 6-
12 months. The information for juvenile goats isyecanty. A relatively greater percentage of the
animals were killed at 2-3 years and with anotheakpbetween 4-6 years. No kill-off could be ob-
served for animals between 3-4 years. Old aninfadsl® years are rare but present in the sample.

The survivorship curve which is a demographic esgign of the Tuwah Khoshkeh caprinae flocks
(Fig. 10) suggests that 60% of the herd lived uhi@ age of two years but survivorship decreased
after the age of 6.

On the basis of this information, it appears that people of Tuwah Khoshkeh practiced a mixed
exploitation of animals for meat and secondary potsl more particularly for dairy products than
wool.
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Fig. 9. Kill-off pattern for Caprinae (m = month=yyear)
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Metrical analysis

The major measurements in the assemblage cometlimoaprinae but cattle, pigs and gazelle bones
have also been measured although their low nunablers no statistical approach (Table 1).

The distinction betweeapra and Ovis is based on criteria described by Clutton-Bretkal.
(1990). LSI diagrams were processed following Ueapmand Uerpmann (1994) (Figs. 11a and 12a).
In total, only 27 bones from the caprinae couldibed for the analysis. All obtained indices aredow
than that of the wild reference (Uerpmann & UerpmaA94). Nevertheless, the interesting point is
that the sheep seems to be closer to the refeteandhe goat, which displays very low values. &or
better understanding of the LSI profiles, the daags were broken down by anatomical element (Figs.
11b and 12b). Since all bones belonging to yourthaatult animals have been measured, an overall
age profile for the two assemblages can be obsémdth diagrams. The goat assemblage seems to
show a younger profile than that of the sheep. Despe limited data, this difference also suggests
that sheep were used more for meat and goat fér firfile use of metrical data has been shown to be
useful and complementary to the limited data inttmth assemblage.

Discussion

The recently excavated site of Tuwah Khoshkeh,lai&pg the archaeological characteristics of a
transhumant pastoralist campsite, certainly counteid to the general understanding of the prehistori
human settlement within the Zagros mountains (Wrig87; Hole 1987 a & b; Abdi 1999). Archaeo-
logists still do not agree on the origins of molgkestoralism. Estimates of date for the originses-
sonal movements of prehistoric people varies froenNeolithic (Mortensen 1972; Zagarell 1975) to
the Late Chalcolithic period (Henrickson 1985).tAis point, the archaeological data appear to pro-
vide indirect clues to herd management strategfiesay eventually be possible to document this de-
licate cognitive question related to human behavasua consequence of intertwined economic, envi-
ronmental, demographic and territorial factors,chlivhich are critical for understanding this pheno
menon (Gilbert 1983). Meanwhile, the interpretataindemographic herd structures is not easy to
make when the data are so limited (50 teeth for afuihoshkeh) and when they represent a long
chronological phase (Middle Chalcolithic, coversgyeral centuries). The poor and imprecise nature
of the data combined with the complexity of thenaali management strategies for producing meat,
milk and secondary products as well as the indireage archaeozoologists get from the kill-off pro-
files, mean that there are serious handicaps inviyeof posing solid arguments for seasonal exploi-
tation of caprine herds during the occupation ofvdln Khoshkeh.



Also, a major problem in treating the seasonalitiiionan occupation and by extension transhumance
and nomadism through archaeozoological data iswhattill do not have, as far as we know, a pre-
historic reference model for what a nomadic carepkill-off pattern for sheep and goat would be
like. Ethnographic documentation exists but sudia dave not been gathered with the aim of answer-
ing archaeozoologcal problems, which would reglorg term statistical observation in the field in
order to make a demographic analysis such as ties@ted by Dahl and Hjort (1976). Even though
these data would be accessible for modern nomiastsuld be emphasized that there is not necessar-
ily a direct relationship between the present dgyl@tation of animals with that which occurred in
prehistoric times, simply because of the dramaiagiad changes and the demands of a market econo-
my (Gilbert 1975 and the personal observationsra of the authors — M.M. — with the Bakhtiari
tribe in 2001).

The complexity of the interpretation of data isdmnced in Cribb’s work (1984) based on his sur-
face collection of sheep/goat mandibles from a samoamp of tent-dwelling Yo6riks of southern
Turkey. However, because of its archaeological e@dnthe site of Tuwah Khoshkek merits a tho-
rough analysis.

The site of Tuwah Khoshkeh was discovered durimgetkcavation season at Chogha Gavaneh, a
Neolithic to Iron Age sedentary site nearby in llamabad Plain (Abdi, 1999). The two sites show
relations during the Middle Chalcolithic period.élfaunal remains from the first season, correspond-
ing partly to the Chalcolithic phase, have beeryaea by Richard Redding (Redding, unpublished).
The kill-off pattern for the middle Chalcolithic ped has been reconstructed for comparison with
Tuwah Khoshkeh (Fig. 10). The dental remains ateabandant (n = 38). The two profiles neverthe-
less display some differences. In Chogha Gavahetegxploitation of the caprinae herd seems to have
a more mixed character, probably dairy productadef lesser importance. Only 10% of the animals
are killed in class A & B compared to Tuwah Khodhkenere they represent almost double the num-
bers. Also the exploitation of wool is more cleagdlgmonstrated at the settled site as revealedeby th
higher percentage of animals in the old age clagde% 1). Thus, it can be concluded that Chogha
Gavaneh shows a more diversified exploitation afmah products from caprinae than Tuwah Khosh-
keh where it seem to be slightly more speciali§dtkse data should be nevertheless used with cau-
tion because of the small number of available boHasing admitted this weakness, and considering
the difference between the two profiles and givenarchaeological context of both sites (at leaist f
Chogha Gavaneh as a sedentary settlement), isslppe in contrast to propose that the kill-off-pat
tern seen at Tuwah Khoshkek represents only a pat&l image of the exploitation of the herd.

The analysis of metrical data suggests that there avdifferential exploitation of caprine herds at
Tuwah Khoshkeh. This may be an indication of theseaal occupation of the site, since young ani-
mals are better represented in @&pra assemblage. Because of severe winters, sheplmetdgh-
land Iran only allow the sheep to give birth durthg spring. If an exploitation of milk an objeaijv
young males are slaughtered within the first siths, depending on the techniques used to prevent
suckling (i.e. Digard 1981). Thus, given theseati#ght approaches, it can be assumed that the aste w
occupied during the summer. Very suggestively Mty is still used today as a stopping place for
mobile pastoralists in the summer. Consideringhalalternatives in the interpretation of archaeezo
logical data, it is necessary to devise new appreacSuch a new approach is currently under inrvesti
gation (Mashkour, in prep. and Bocheretsal 2001). It employs bio-chemical markers (stabée is
topesd™C, 5N, &'°0) for detecting cyclical movements in herds. Tisthod aims at documenting
the origin of vertical transhumance in the Zagmexgion. The project is based on an experimental pro-
gram involving modern animals from a nomadic conféxe Bakhtiari tribe in southwestern Iran), in
order to build up a reference model for archaeckigapplications. Intra-individual analyses of the
tooth enamel from 30 modern sheep and goat fromB#idntiari region in southwest of Iran have
shown that vertical transhumance can be distingdish modern material (Mashkoat al. submit-
ted). Tuweh Khoshkeh and Chogha Gavaneh are arhengcandidate sites to document the archaeo-
logical applicability of this method.



Table 1. Metric data for Tuweh Khoshkeh (measureroedes after Von den Driesch, 1976)

Origin Taxa Estimated Age¢ Bone 5L Bp Dp Bd Dd Sd BT Hp[ GIm Gli
DS Bos Phalanx 2 360 29.9 29.0 240 27.0 23.5

OpAL2' Bos Tibia 61.0 39.0

OpAL2' Bos Radius 78.0 37.0

OpAL2' Caprinae Femur 33.0

OpAL2' Caprinae | Juvenile Femur 37.0

OpAL2' Caprinae | Juvenile Femur 43.0

OpAL2' Caprinae | Juvenile Humerus 23.0 12.0
OpAL2' Caprinae Humerus 279 16.5
OpAL2' Caprinae Humerus 27.9 17.0
OpAL2' Caprinae Metacarpus 22.0 15

OpAL2' Caprinae Metacarpus 21.9 15|

OpAL2' Caprinae Metacarpus 24.0 16.5 13.0

OpAL2' Caprinae Metacarpus 17.0

OpAL2' Caprinae | neonat/foetug Metacarpus (45) 8.0|

OpAL2' Caprinae Metatarsus 20.9 20.5 12.0

OpAL2' Caprinae Metatarsus 20.0 19.0 18.0

OpAL2' Caprinae | Juvenile Metatarsus 154 14.0 8.5

OpAL2' Caprinae | Juvenile Metatarsus 17.0 16.0 19.0 11.0 10.5

OpAL2' Caprinae | Juvenile Metatarsus 18.00 17.0 23.0 11.0 12.0

OpAL2' Caprinae | Juvenile Metatarsus 19.0 18.0 23.0 14.0 12.0

OpAL2' Caprinae | Juvenile Metatarsus 18.4 18.0 11.0

OpAL2' Caprinae | Juvenile Metatarsus 21.0 13.0 11.0

OpAL2' Caprinae | Juvenile Metatarsus 15.0

OpAL2' Caprinae Phalanx 1 32p 11.9 13.9 11.0 9.5( 10.0

OpAL2' Caprinae Phalanx 1 35p 11.0 13.0 9.00 9.5 8.5

OpAL2' Caprinae Phalanx 1 31p 10.0 12.0 10.0 9.0| 7.5

OpAL2' Caprinae Radius 28.0 19.0

OpAL2' Caprinae Radius 28.9 17.0

OpAL2' Caprinae Tibia 26.5 21.0 14.0

OpAL2' Caprinae | Recent epiph| Tibia 25.0 19.0

OpAL2' Caprinae | Recent epiph| tibia 23.0 19.0

OpAL2' Capra Humerus 28.9 17.5
OpAL2' Capra Humerus 28.0 16.0
OpAL2' Capra Humerus 28.5 17.0
OpAL2' Capra Humerus 29.9 18.0
OpAL2' Capra Humerus 28.5 16.9
DS cf. Capra Humerus 27.5 17.0
DS cf. Capra Humerus 29.5 17.0
OpAL2' Capra Phalanx 1 31p 114 13. 115 10§ 11.0

OpAL2' Capra Radius 28.00 15.0

OpAL2' Capra Juvenile Radius 23.0 13.0 13.0

OpAL2' Capra Juvenile Radius 23.0 120 12.0

DS cf. Capra Humerus 29.59 17.0
OpAL2' Capra Juvenile Radius 26.00 14.0 15.3

OpAL2' Capra Juvenile Radius 26.0 15.0

OpAL2' Ovis Humerus 31.5 19.3
OpAL2' Ovis Humerus 32.0 20.0
OpAL2' Ovis Humerus 29.0 18.0
OpAL2' Ovis Humerus 29.0 18.0
OpAL2F21[Ovis Metacarpus 209 16.0 13.0 ind g
OpAL2' Ovis Metatarsus 25.0 17.0

OpAL2F21|Ovis Phalanx 1 350 11.0 129 105 9.9 9.9 ind g
OpAL2' Ovis Phalanx 1 33p 13.0 15.0 12.0 115 12.0

OpAL2' Ovis Phalanx 1 330 12.0 14.0 105 10.0 9.5

OpAL2' Ovis Phalanx 1 35p 12.0 135 12.0 10.0 11.0

OpAL2' Ovis Juvenile Phalanx 1 28.011.0 13.0 11.0 10.0 9.0|

OpAL2' Ovis Juvenile Phalanx 1 27.011.9 125 110 95 9.0
OpAL2F21|Ovis Phalanx 2 215 11.9 9.0 7.1 ind g
OpAL2' Ovis Radius 32.0 150 17.0

OpAL2' cf. Gazelld Tibia 26.5 21.5

OpAL2' cf. Gazellg Tibia 26.5 220

OpAL2' cf. Gazelld Tibia 26.5 23.5

OpAL2' cf. Gazellg Tibia 38.0

OpAL2' Sus Metacarpus 4 17.0

OpAL2' Sus Astragalus 36.59 40.0
OpAL2' Sus Humerus 33.0 27.0 32.5
OpAL2F21|Sus Phalanx 2 22p 16.0 14.0 150 135 13.5
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Conclusion

Pastoral production has always been an integralgbéne ancient Near Eastern society and economy.
As such, a study of different forms of pastoral@na their changes should provide a useful measure
for investigating the evolution of ancient Near teas societies. Archaeology is equipped with the
field techniques, analytical frameworks, and loeg¥t diachronic bodies of data that can be used in
studies of past forms of pastoralism and its samimisequences. As a cultural behavior for an eco-
nomic means in a social framework dictated by emvitental conditions, a study of pastoralism
should incorporate the full range of archaeologdzth and methods at our disposal. These include
paleo-environmental studies, regional surveys, d&stivations, and analyses of the whole range of
archaeological material including faunal assemtslage

This paper is an early attempt to combine archggmband archaeozoological evidence to devise
archaeologically detectable criteria for identifioa of mobile pastoralist sites. Application ofrou
perspective on pastoralism and mobility to the aedhogical and archaeozoological data from exca-
vations at Tuwah Khoshkeh support the inferencenfsarvey evidence that this was a mobile camp-
site, and specifically is likely to have been astaumant pastoralist site.
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