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Chapterl

The Tale of Tw®ites: Introduction

In 1958, archaeological excavatiansorthwestern Irabegan at a site previously
untargeted by researchers, the site itself having been found by happenstance during the
excavation of a nearby tell. While initially documented tergarly presence of sedentism in a
region otherwise known in the archaeological record bseitsinomadicpractices Dalma
T e p kedgasy soon shifted into something more material. A number of archaeologists began to
study a previously unseen traditoho pot t ery | ater to be dubbed
pottery was primarilyistinguishablen its painted and impressed desgwvhich quickly set it
apart from its regional contemporary warétwever, its distinctive character gainfedther
importance when archaeologists then began to recover it in reaches far from Dalma Tepe.
Reports of Dalma Ware came from Iranian proes the southwest, to the north in the
Nakhchivan Autonomous Repuhliand even as far west as Northern Mesopotamia.
Archaeologists employed material analyses in order to further understand what binds such a

widespreaget cohesiveceramic tradition togther in an area that is so often touted for its

~

A

unforgiving terrain. However , thinthe Dedrmlivarée | ong

type became just as diagnostic of the tradition as its more primary attributes. Questions of just
whereDalmaWare had spread in the ancient past quickly turned to focus twwendwhyas
well.
Over the years, many hypotheses rdgey the spread and general homogeneity of
Dalma Ware have worked to further understand the ggpwell as itplace in theChakolithic
era Among the hypotheses rid@eemajor theories which speak to practices and behaviors

accountable for such ghisrsal, including trade, emulation, and transhumant pastoralism.



Mechanisms of trade, highly capable of such spreadyraeglly considered in study but have yet
to be substantiated through chemical testing, as research thus far has shown (Henrickson and
Vitali 1987; Tonoike 2009). Emulation of the pottery type, on the other hand, may account for
the seemingly sporadic sjigtand locaproduction paired with overall exterior consistency;
however, there is no observed political or economic frameworktbthis type across extended
time or space, making it difficult to theorize why seemingly unconnected communities would
adopt such a ceramic tradition at the level seen in the archaeological record (Tonoike 2009,
2014). Theories of transhumant pastoralisavecontinued to be populapertaining both to

Dalma Ware and the Chalcolithic Near East (Abdi 20@8ioike 2009Abed et al.,2015).

Dalma Ware as a tradition perpetuated by groups within a community moving across the
landscape as pastoralists kgembholds the idea of Dalma Ware being produced locally, and
further suggests a framework from which the tradition is tamed. However, the patterns and
overall distance of distribution as well as the morphological variations within the type itself
imply a need for further analysis per the inter
Chalcolithic, as even transhuntgastoralism does not fully explats variable presence and
characteristics in the archaeological rec@rdnoike 2009).

The stug of Dalma Waréhas great potential foirtherperceptions of human movement,
sustainability practices, and itergionalconnections in the Chalcolithic Near Eaéis many
scholars of the ancient Near East are currently focused on the rise of urbariiz&torthern
Mesopotamia and its periphery, one of the maj
interactons and connections with the rest of the ancient wdrtuis, traditions such as Dalma
Ware are of particular interest to such reseaast may lend insight to such social landscapes

of interaction(Stein 2017) The implications of Dal ma War eos



illuminate Dalma community, but their ties with other communities and regions in the southern
Caucasus, westentrl Iran,and, of course, Northern Mesopotamia. In that regard, the study of
Dalma Ware is muchreaterthan ceramic analysis: It is a synthesis of human behavior within
social and environmental landscapes of the Chalcolithic.

Following the archaeologiteecovey of Dalma Ware in the UshaBolduzValley south
of Lake Urmia, Dalma Ware has, to date, been found north into the southern Caucasus, west into
the Erbil Kirkuk, andDiyala Governorate of Iragi-Kurdistan asfar south as théuristanand
Kermang&ah provinces of Iran, and finally east into the Zanjan province of Iran. According to
recent radiocarbon dates taken from Dalmearing sites, it is currently theorized that the Dalma
tradition flourished in the southern Caucasus and northwesterndrarcé. 5007 4500 BCE,
and then in the southerly region for the latter half of thenBlennium (Abediet al.,2015). In
searching to explain its distribution, key to the discussion is understanding why Dalma Ware was
apparently pushed from its northeeaches around 4500 BCE. Dalma Waredgi-Kurdistan,
however, has not been researched nesrlgxtensivelys it haseenin the Iranian and
Caucasus sites.

This thesis provides an-thepth analysisf materialevidence for th@roductionof
DalmaWare recovered from two Chalcolithic archaeological s&esezha of the Erbil Plain
(presentday Iragi-Kurdistan), and the type site of Dalma Tepe in the northern Zagros Mountains
(presentday Iran), in order to shed light on the environmental andksituictures accounting
for the spread of Dalma Ware intaqi-Kurdistan. Building ontheresults ofpreviouschemical
analysis via Instrumental Neutron Activation Analysis (INAA) (Minc and BuehlBarbeau
2020), this investigationtilizes petrograplei analysido assess the behaviors and practices

undertakeby t he Dal ma community which account fo

r



role in the Chalcolithic Near East. Where INAA offers interpretation into the chemical signature
and geologi@rovenance of a given ceramic sample, petrography thercomégxtualize the
cultural choices and behaviors contributing to the morphological makeup of the vessels
themselvesThisst udy uses the perspective of Acommuni
technological traditions in which Dalma Ware was producgkecifically, his thesis delves into
the mineracompositionandpastecharacteristicef Chalcolithic ceramics of Surezha and Dalma
Tepein order to assess the scope of variation or homogengfiynthe Dalma community of
practice as seen across thedscape By analyzing ceramic samples from two sites, Surezha
and Dalma Tepe, the research that follows explores the potential connectedness between these
two regions by discussing communitiespofctice as illustrated in the material record by said
ceranic samples Through this exploratory analysis, a comparison may be served between the
ceramic tradition of Dalma Ware in two found locations in order to assess the scope of variation
or homogeney within the Dalma community of practice as seen across the landsCaige.
comparison will better inform theoretical modes of Dalma dispersal, whether pastoralism,
displacement practices, or the work of itinerant specialists, from which archaeology can
understand the | arger 1 mpl i catMesopagamia.f Dal ma W
Chapter II: Background and Research Questions

Chapter Il details the geography, general chronology, and archeablogtoryof the
study region. Thisincludesawre ew of t he st udyo6s géenerahgeolpge r i od,
of theregion, and previous and current archaeological endeavors. This informative introduction
stands to contextualize the region and era to which the Dalma tradition is knovtm patithe
the research questions and aims taken on in this tiHasithermoreChapter Il offers a detailed

review of Dalma Ware as it is currently known, andrtten hypotheses theorizing its dispersal.



Chapter lll: Theories and Research Objectives

Chapter Il explores Dalma Ware as communityidéntity, produced by one or more
communities of practicas observed inrpvious studes Chapter Ilithenintroduces the
methods employed to analytee Dalma community of practicend synthesizes hoafferent
modes forits dispersaimay present in the archaeological record, as reflectdezommunities
of practicemethodologicahpproach Specifically, the thesis presents expectations for variability
in ceramic technology for four alternative explanationgherspread of Dalma ®e,including
trade, transhumant pastoralism itinerant specialists, and displacement practices such as exogamy
andmigration.
Chapter IV: Methods and Materials

Chapter IV details materiafnd resultsised toasses®almacommunityof practice and
dispeasal as detailed in Chapter lIMethods of microscopic paste analysis and ceramic
petrography are used to evaluate inclusion size, shape, and abundance, from which this study
will make comparisons between community of practice betvitevo sites. Additioally, INAA
data of the same sample collection from a previous gtddc & BuehimanBarbeau 2020)s
consultedo build an indepth analysis of Dalma production and technology
Chapter V: Discussioand Conclusion

Chapter V delve into a discussion of the petrograpaid paste analysissults as
outlined in Chapter IV. This chaptfrenassesssresultsrelative to expectatiordetailed in
Chapter Il in exploration of how they might apply to theory of Dalmaetdisgd. Chaptervy
concludst hi s study by revisiting the thesisb ai ms
previous chapters, and further addesske state of current theory regarding the Dalma

community of practice and tradition this study and o#rs.



Chapterll

Northern Mesopotamia and Beyond: A Brief Introduction

Interest in Chalcolithic Mesopotamia (ca. 5300BBG3100 BCE) has held steady in the
field of archaeology for over a centuriylesopotamia is traditionally defined as the area
surrounding tk Tigris and Euphrates rivers and their tributaries; this includes regions in their
periphery the moderrday counties of eastern Syria, southeastern Turkey, northwestern Iran,
Iraq, andragi-Kurdistan Where past research was heavily concentrated oth&m
Mesopoa mi a 0 empikegireluding Uruk, Sumerian, and Akkadiasyrrentarchaeological
approach noviocuseon the rise ofNorthern urban cente(sSt ei n an ) Duezob a | 2007
political and regional stressors, study of Northern Mesopotamiarthasecently opened up to
archaeological pursuit (L&t al.,2013) which has sincesheedin archaeological teams from

across the globe seeking to understand Northern Mesopaanhigs role in the ancient world.

Throughout the Chalcolithic, Northeiesopotamia was known to be jointly
interconnected with its neighbors in Southern Mesopotamia and eastern AnBi@ieegion
saw such a remarkable influx gbods and commoditieross a vast physical landscaloe to
these interegional connectiongncluding pottery, obsidiarand other material cultu(&tein
20129). This thesis looks toffer further insightimm  Nor t her n Me segignaity a mi a 0 s
by exploiing a potential material connection wisites inmodernday Iran. It examines
Chalmlithic ceramics dating to ca. 5001200 BCE from site including Surezha from
Northern Mesopotamigmodernday IragiKurdistan) anddalma Tepe fronthe UshneSolduz

Valley in northwestern Iran.



The following table, adapted from Stein (2017) and Aleedi. (2015), may be

considered as thehronological illustration of the Chalcolithic Near Edating the specific

timeframe of thighesis(ca. 500BCET 4200 BCE) For the purposes of this study, it is

imperative to note that while the chronology orthwestern Iran was originally measdifgy
dates measured by the Hasanlu Project (Voigt 1983), recent radiocarbon dates instead suggest a
revisedchronology for the region, as illustrated in Tabl&(Abedi & Omrani 2013 Abediet

al., 2015). These newdates push Dalma Ware back ca. 500 years to the beginning of the fifth

millennium BCE in NW Iran.

Table2.1: RegionalChronology of the Chalcolithic Near Edst.

Dates Northern Northern Northwest Iran Northwest Iran
Mesopotamia Mesopotamia CeramicWare
CeramicWare Typeg Types
3900 - Late Chalcolithic 3 |Chaff Tempered Buff Late Chalcolithic 3 Chaff-Faced
3700 BCE Fine Paste Buff; Gral Ware
Ware
4200- Late Chalcolithic 2 |Chaff Tempered Buff Late Chalcolithic 2 Chaff-Faced
3900 BCE Grit Tempered Buff; Ware
Fine Paste Buff; Spri
Ware; Blister Ware
4500- Late Chalcolithic 1 |Ubaid-derived painte{ Late Chalcolithic 1 Pisdeliware
4200 BCE wares; Chaff (Black on Buff)
Tempered Buff; Grit
Tempered Buff
Minority presence:
Dalma Ware
5000- Ubaid 3- 4 Ubaid Fine Paste Bu Dalma Dalma Ware
4500 BCE
5300- Ubaid 3- 4 Ubaid Fine Paste Bu| Late Neolithic/ Transitional
5000 BCE Transitional Phase
Chalcolithic
5800- Halaf Halaf Late Neolithic Hajji Firuz Ware
5300 BCE

a) Chronology in NortheriMesopotamiapecific toSurezhadefined by Stein (20E2 2017). Dates are

approximate.

b) Chronology of Northwest Iran as defined by Abetdal. (2015 Abedi 2017. Dates are approximate.




Regional Outlooks: Summary of Geology, Climate, and Archaeological History

In order to further evaluate the role of Northern Mesopotamia in the ancient world, study
must be done in efforts to accentuate its inégional connections with neighboring
communities.For that reason, this thesis looks specifically to a ceramicreuknown as
Dalma Ware, that is shared between both Surezha and multiple Iranian sites, including Dalma
Tepe. The following section provides a brief climatic, geologic, and archaeologeralew of

theregionssurrounding Surezha and Dalma Tepe.

Surezl: Iragi-Kurdistan- Erbil Plain

The geologic landscape of Iraurdistan is shaped by the Zagros Mountain range
which follows along the moderday borders ofraq andiran, northern IraigKurdistan and into
southeastern Turkeylhe Zagros range is¢hresult of a Miocenage collision between the
Arabian and Eurasian plates and is still relatively active today (Cateasj 2009). This
collision createda series of distinct thrust and fold zones as timydecline westward into the
Iragi and Kurdsh plainsthe Zagros Suture Zone (ovirusted), the Imbricate Zone (thrusting),
the High Fol ded Zandté e( Loiwmpg-loy a efdo |(TheZbyicB oot hi |
SutureZoneis characterized by high mountain peaks and plunging valleys d¢ngsi$tTriassic
T Jurassic carbonateass well asophiolites, radiolarites limestonesand conglomeratesThe
High Folded Zoe is made of steep folds formed from Cretaceouk Tertiarycarbonatesand
the Imbricate Zone is narrow and densely fodmtaining marine carbonatesidCretaceous
flysch. Lastly, he Foothill Zone of the Zagros is characterized by syntectonic depuasits

result ingently foldedCretaceous through Miocene era marine deposits topp@ui&ternary



sedimentary unitsReif etal., 2011 Al-Qayimet al.,2012;Awdal et al.,2013 Zainyet al.,

2017 Thesite of Surezha is located in tRebil Plain whichlies within the Foothill Zone.

Located within the gently rolling foothill zondyeErbil Plain is locked between the
Upperand Lower Zab Rivers to the north and south, respectigatjthe Makhmur Plaitbinds
it in the southwest and the Chai Bastora valley to the northeast @lr2013). The Erbil Plain
itself is categorized asmoiststeppe zone, with cool, wet winseand warm, dry
summers.Annual precipitation averages at roughly 500 mm annu#&lbleobotanical studies of
the surrounding area, focon sediment core samples from lakes Van, Zirabar, and Mirabad
demonstrate an oak and pistachio woodland envirohmiém grassesy thetransitionto the
Holocene (van Zeist 196 Altaweelet al.,2012). Pollen analysis from Lake Zeribar exhibits an
abundance of flora from the gerRBeunduring the middle Chalcihic, indicativeof
overgrazingdoy this early dat¢Abdi 2003) and suggesting considerable antiquity for a mixed
farming and herding lifewayArchaeological surveys (Ut al.,2013) have suggested that the
Erbil Plain was one of the most densely settled regions in Mesopotamia, with settlements dating
backat least into the Chalcolithiddumanrbuilt water canals and channele seen extensively
throughout the plain, which aredught to date back to the Bronze Aga. 2500 BCE}vith the
Neo-Assyrian empire. These water transport systems are hypothasineitate systemic

agricultural practice across the Erbil Plain.

Archaeology of Surezha

The archaeological site of Surezhas first academically recognized during Harvard
Universityodéds Erbil Pl ain Archaeol orduUretall Surve

2013). Excavation began in 2013 under the direction of Dr. Gil Stein of the University of



Chicago, and continues from the year 20P8mary research into Surezha looks to clarify its
development and role as a large settlement of the Ghhicera. With muchofSur ez ha 6 s
chronology falling within the LC (Late Chalcolithic)-# periods, he site stands as an

opportunity to explor@rbanization in Northern Mesopotamia as a process entirely divorced

from colonizatiorand expansion effortsf the souti{Stein 2017; Stein & Fisher 2018).

Fig. 2.1 Map of Study Area

* Dalma Tepe
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Surezha is a mounded site in a moedgay village that shares the same name, located 20
km southofragi-Kur di st ands cont e rRrig.Q.L).aThesitedsaqgohlyt221 of Er
hectares in total, including the mound, the adjoining terrace, and the lower Ewdence of
mudbrick architecture, indicative of a sedentary lifestyle, is pre§émd.site of Surezha would
have been attractive the ancienpasttimes for sgeral reasons, such as its location, prime not
only to Southern Mesopotamia, but regions in modday Turkey and northwestern Iran as

well. Indeed, itsinter egi onal ity i1s clearly stated as exc

10



Lake Vanregion,naml v t he sources of NBtewr &AlizadelaZ0l4a nd Me!
Khalidi et al.,2016, and ceramic traditions both local and not, including that of Dalma

Ware.Sur ezhads Dal ma Ware includes bodtisffouldal ma P
within contexts of other ceramic type$o date, it is explicitly found at the uppermost levels of

the LC], dating to around 4200 BCEStein & Fisher 2018)Though Dalma Ware represents

onlyas mal | par t o fcolledton, it savertleless indies Swagmd 6 connecti ofr
with communities in Iran. The presence of artifacts such as obsidian and the Dalma type are

highly suggestive of the paramount positionality of the site (Stein 2017).

Northwestern Irari The UshneSolduz Valley

The site of Dalm& epe lies within the Ushr8oludz Valley, which is locatedithin the
Zagros Imbricate ZoneThe Imbricate Zone is characterized by a diversity of highly deformed
metamorphic rocks from the Late ProteroZoiMesozoic. Aongside the prolific presence of
calcalkaline granitic bodies, these rocks include schist, gneisses, metacarbonates, and
amphibolites, all of which are covered by gabbroic Phanerozoic lagave)laas quartzite. This
zone is also characterized by its many plutonic outcrops and Mesatcanism (Berberiaat
al., 1981; Voight 1983Mazhariet al.,2011a). The UshneSolduz Valley, named for the
surrounding Ushnu and Solddistricts(now Oshiavieh and Nagadeh, respectively) in the area,

runseastto westfor roughly 35 kmwith the Gadr River

Within the West Azerbaijan province of Iran, the Ust8alduz Valleyregion
experiences a temperate, mountainous environment with an average samfiaiing from 300
mm to 600 mm a year, variable within the valley itsdlhe West Azerbaijaprovince is divided

into three vegetative zones: the Zagrosian oak forest, the pistdotoadmaple forest, and the
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Artemisiasteppe zoneThe UshnuSolduz Valley occupies th&rtemisiasteppe zone, otherwise
known as the Afghanénatolian SteppeThis zone exists at a moderate elevation, with a
relatively low annual rainfall measuring only 300 mm (Bobek 1968; Van Zeist 29B@itema
1977; Voigt 1983; Danti 2013).ike the Erbil Plain, pollen analysis from lake and peat samples
taken in the regionrpximal to the UshrmbolduzValley indicate severe overgrazing as seen in
the dramatic decreases in certain flora commencing5@&% BCE, such as Poaceae and
Cyperaceae, which cumulated at a severe low point ca. 4500 BCE (Leteye2016;

Messageet al. 2016).

The UshnuSolduz Valley has been extensively settled since the Late Neolithic(ca. 6
millennium). As the surrouting region is known for its soil salinity and steep altitudes, the
valley, in contrasthas long been a prime location for Eettcommunities and agricultural
systems due to its arable terrain, lower levels of salinity, and availability of freshwater from the
Gadar River. Evidence of canal irrigation dates back to the Late Bronze anbiaadges.
Archaeological record showisat irrigation and settlement patterns are more densely packed

towards the eastern end of the valley, where the Gadar River slows (Danti 2013).

Archaeology at Dalma Tepe

Dalma Tepe is locatemughly 25 km southwest from the southern shoreae Urmia
in modernday northwestern IraffFig. 2.1). The site was academically recognized by a team of
archaeologists from the University of Pennsylvania, who at the time were excavating a
neighboring ge, Hasanlu Tepe, less than five kilometers awaycavation at Dalma Tepe was
soon incorporated into the Hasanlu Project, first in 1958 and 1959 under the ra€bérles

Burney, and then again in 1961 by Dr. T. Cuyler YoungRkportedly, these excavations were
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minimal in scale; however, Dalma ge nevertheless provided the Hasanlu Project with evidence

for one of the earliest examples of sedentism in the USbiduz Valley systemas emphasized

by the siteds niluhde rriecdkovaarcyhiadafecRDalrma War e gr esc
importan@. Based on one radiocarbon date from Dalma Tepe, Dalma Ware was understood as

active between the years 41BCE - 3700 BCE Henrickson 1985)However, a recent

recalibration of this sample and more radiocarbon data tested from the region calls tineseise

dates, instead suggesting that Dalma Ware in NW Iran should be attributed to the much earlier

time frame of ca5000BCE T 4500 BCE, abruptly replaced regionally by Pisdeli (Black on

Buff) Ware come 4500 BCE; by contrast, the Dalma Ware traditiotinrees in the regions

south during the second half of tha millennium BCE (Abedi& Omrani 2013; Abedet al.,

2015)

Dalma Ware is distinctive by four types: Dalma Painted, Dalma Impressed, Dalma Red
Slipped, and Dalma PlainThough early stdy was primarily concerned with identifying the
extent of the type itself (Braidwoaat al.,1961; Young Jr. 1961; Hamlin 1975; Young Jr. 1966),
by the 1980s, research turned to consideration of the use and nuhsieenfakeen by the

Dalma Ware type.

Introduction to Dalma Ware

In the initial stages of research, Dalma Ware was primdefined as a sequestered type
abundantly yet briefly known to the Urmia region and the central Zagros of Iran, bdortded
west by the mountainous region knoasithechaine magistraleandconfinedin the souttby the
Khorasan Road, near the Kermanshah and Hamadan Provinces (Hamlin 1975; Henrickson &

Vitali 1987). However, further investigation has vastly broadened the physical realm of Dalma
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tradition (Fig. 24). Dalma Ware has been found as far west as-Kaqilistan (ForesFoucault
1980; Jasim 1983; Stein & Fisher 2018), as far east as Zanjan province ibelyaivandet al.,
2013; Alibaigi et al.,2012), and north into the NakhchivAatonomous Republi(Hamlin 1975;
Abediet al.,2017;Bakhshdiyev 2018; Marroet al.,2019. At many ofthese sites, Dalma Ware
represents a small fraction of the overall ceramic assemblage and is clearly distinct from local

and regionastyle ceramics.
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Fig. 2.2: The Currently KnownExtent of Dalma Dispersghot exhaustivesee Appendix A)

As mentioned previously, Dalma Ware is categorized into four types, as detailed below

by Hamlin (1975)

1.) Dalma Painted is characterized by its bold, repeated geometris lanadii thick

brushstrokes, with color ranging to a deep plum or maroon, to a warm bidwermotifs
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are crosshatched, striped, or filled with lines; however, there is usually only one
recurring motif per ceramic vessel.hese designs are commonly pathteer a ma#
white slip, and the interior of the vessels are either untreated or painted withiedatt
slip. Dalma Painted wares often come in the form of globular pots, ctigbeeessels,

and straighsided bowls.

2.) Dalma Impressed categorizibe vessels that have been manipulated, prior to firing,
with various types of surf aceFotexampléd, ment s t
crescensshaped fingernail impressiongatommon, as well as thin, long impressions

most likely made from &tks or reedsVessels are also manipulated via small puncture

holes, or impressed with textiles and comb todlsnixture of impressioftypes has not

been observedThese designsarepe s ent bel ow a sort of HAbuff
which remainsby andlarge, smooth and unaltered by such manipulat®ome of the

Dalma Impressed wares have a red slip painted over the déisigimportant to note

that such manipulations arbaracterized by their abundance and intended pattern; this
categorydoes not include vessels with single impressions that could otherwise be deemed
accident al o nLiké babna Painted varres) the ingeaiar af the vessel is

either left untreged or painted with madtred slip. Previous microscopic studiestedhe

similarity in the matrix of both Dalma Painted and Dalma Impressed, though some of the
Dalma Impressed samples appear denser in fabric and with less@abffa Impressed

wares apear in the form of large pots, globular pots, and shallow plates.

3.) Dalma Red Slipped includes vessels that have no painted motifs or surface
manipulated patterns, but instead have their exteriors, and sometimes interiors, covered
with matered slip The slip can range from a dark plum to maroon in color, with some
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vessels first treated with a white or cream slip undernégike.fabric of Dalma Red
Slipped wares include chaff temper and small white g¥fsssel type includes forms

such as globutgpots of all sizes, shallow plates, and even miniature bowls.

4.) Dalma Plain wares include vessels sans surface impressions, painted motifs, or red
slip treatment.These ceramics are subjected only to smoothing of the ext&i&min

wares are comnmmin the form of trays, large pots, and shallow bowils.

Previous sidies which have analyzed the technological tradition of Dalmduction
describe the ceramics as handmade and friable, tempered with chaff with small grit inclusions,
leaving it with uneven breakage patterBecause chaff temper makes clay prone toking
when overextended during, for example, methods of coil constru@aima vessels are formed
using slab construction (Vandiver I98 The clay is fired to a pink, orangpiff, or even
greenish color, and the cores are often darkened as a resUdtosf of oxygen during a quick
firing process (Hamlin 1975; Tonoike 201 As a whole, Dalma&Vare is most easily
distinguishable by its outwardly design; further study has discovered that it is quickly made and
quickly fired, from montmorillonite clay wh chaff tempered voids and culturally added mineral
temper. Early INAA data suggest that Dalma Ware is produced locally per site, with distinctive
chemical markers which distinguish local ceramic samples from their neighbors (Henrickson &

Vitali 1987).

To n o i geteo@raphic study (2009) greatly expanded the scope of knowledge
surrounding théradition and productionf Dalma Ware.With a collection of ceramic samples
from NW Irandés Solduz Basi n, and sitashidof t he

and Godin Tepe, Tonoike analyzed over 100 sherds via ceramic petrography and electron
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microprobe analysisThough these sherds were largely of the Dalma tradition; those from the

neighboring Haiji Firuz and Pisdeli ceramic traditions were inclddedomparison. Tonoike

found that Dalma Ware of both the NW and Central sites are distinguishable as a cohesive group

against both the Haiji Firuz and Pisdeli warékwever, despite its uniformly similar exterior
design and general cohesiveness inufesture Tonoike posits that Dalma Ware is difficult to
describe as a single coherent group or tradition in absolutd)(20hough Dalma Ware is

similar in terms of style and make across sites and types, variability within those similarities is
plentifl,ands especially seen between types even
Vessel function is cited as one of the leading causes of this differentiation, exemplified
specifically in the variation between Dalma Painted, which usually exHiipi¢ thinner form,

and Dalma Impressed, which demonstrate coarser, thicker vessel Tiallsike also cited some
variation between Northwest and Central assemblages, though they were not as significant as

those between typesVhereasDalma Ware from NWran was found to have a moderate

amount of voids, Dalma Ware from the Central Zagros had moderate to abundant voids, and less

large inclusions than as exhibited in NW Dalma Ware (Tonoike 2009¥urther accentuate

these regional differences, matesaldiesperformed by Vandivef1987) found that vessel

forming technology varied depending on the regi@hile all of the Dalma ceramics were

indeed handmade from sequential slab manufacture, Vandiver found that the potters in the
Cent r al Ludstagprovirce@used bevelled joins tarfo these slatbased Dalma vessels,
where Dalma potters in NW Iran and the southern Caucasus used straight joins (Vandiver 198
Henrickson & Vitali 1987; Tonoike 2@). Thoughinitially synthesized as regional
differertiations, given the recent recalibmat and reinterpretation of the Dalma timeline (Abedi

et al.,2015), these variations now may not only lweependentdf distance, but of the variable of
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time as well. It is well stated that Dalma Ware, across grestiagices, maintains a great level of
similarity consistent with a broad community of practice (Henrickson & Vitali 1987; Tonoike
2014); perhaps then inteegional variability is a product of change over time, considering that

such differences appears sligin comparison to thosmaintained between types.

Based on these previous studies and her own research, Tonerkeetsthe Dalma
traditionas represented production a household level, as measurable by differences as seen
with an individual or smaljroup: i [ T h e ] iapilityesagpgests that although the Dalma
potters had a mental template for how a Dalma ceramic should look on the outside, the actual
manufacturing technigques were probably up to the individual pofférsse individual potters
used whatever temper thaas most suitable to the clay source they had access to, and they
formed the Dal ma ceramics ac &@d2). @hus)lmpsed anthe o c a l
theories and practices as outlined, Dalma Ware may be conceptual&Zzedrasive group
across egions that bears levels of variability between site and type, which may be due to group

or individual preference.

Theory of Dalma Dispersal

Various studies have sought to explain the broad dispersal of Dalma Wheze
Henrickson & Vitali (1987) found through INAA data that Dalma Ware was locally produced
per site, Tonoike (2009) found that the technology of Dalma Ware, though largely homogeneous,
hosts variations on the household levghder therevisedunderstanding of Dalm6 s c¢c hr on ol o
in the geater Near East regigAbediet al. 2015), a new wave of hypotheses regarding the
spread of Dalma Ware has come to ljghainly centered around transhumant pastoralism and

migration (Tonoike 2009; Abedit al.,2015) In this tresis, | will explore four main
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mechanisms of dispersal that may be compatible with the Dadesance in Northern
Mesopotamia These include trade, pastoralism, itinerant specialistsgiapthcement practices

such aexogamy.

Theory of Dalm Dispersal:Trade and Exchange

Though prior research has pointed to the mineralogical, chemical, and technological
differences within the Dalma type which suggest the improbability of Dalma dispersal by trade
and exchange (Henricksé&nVitali 1987; Tonoike 2009), trde of this ceramic type has only
recently begun to be explored in regions of Northern Mesopota@@eain commoditiesuch
as obsidianvere known to link regions togethéncluding Northern Mesopotamidrocurement
andexchange of obsidian in Chalcdlit Mesopotamia illustrates the longstance routes that
connected regions and communitidgchaeological sites in Northern Mesopotamia and
Northwestern Iran are found to host obsidian artifacts from the Caucused as the Lake
Van region in Turke. Obsidian is thought to be especially commodified throughout the Late
Chalcolithic, and it is shown in the archaeological record to be chosen over other resources at
this time, such as chert, in many sitikaamiet d., 2019 Khalidi et al, 2016). In such
instances, seen especially in sites such as Tell Brak and Tell Hamoukar, the growing popularity
of obsidian may have led to changes in economic, social, and political frameworks in order to
accommodate thgrowing need for a new resource such asdian. This may not have only led
to people seeking new routes to obsidian sources, but may have also led them to interact with
other communities and groups via trade, or along the route to the source losatfoiflitis
would have expanded asingeoomuni t yéds relationships with ot
(Khalidi et al.,2016; Hole 1987), and in turn would have established routes of transmission for
goods between communitieStudies have shownth8tur ez hadés obsi dian orig
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fromt he Lake Van region, namely that of Nemrut
2014; Khalidiet al.,2016).Muc h of Surezhabés obsi dikeamtied®sdat e
Dalma Ware.lIt is important to notéhat Surezha shares obsidian sources giltbr sites

containing Dalma WareKul Tepe Jolfa, a site in NW Iran bordering the Nakhchivan

Autonomous Republic, is an archaeological site evidencing both pastoralism and sedentism, with
Dalma Ware dating badk the first half of the 5th millennium BE Though most of Kul Tepe

Jol fads obsidian was sourced to the Armeni an
was | i kewi se s our c eNddodslartdle2di3hbedi®al] as wel | (
2015). Obsidian from Dava G6z, another agrastoraDalma site near Kul Tepe Jolfa, has been

mai nly sourced to Meydan Daj and Syuni k, and
(Abediet al.,2019). A series of excavations in the Little Zab Basin &¥Nran have yielded

Dalma Ware at sites such as Tepealdand Silveh from the early 5th millennium BCEhe
obsidian tested from these contexts at Tepe U
Nemr ut DajetdlRB020).d&nmord thihassessmerbae, Surezha is, by some degree,
potentially connectetb four regions, including the obsidian sources at Lake Van, the Little Zab

Basin southwest of Lake Urmia, the region to the northwest of Lake Urmia, and finally to

obsidian sources in Armenia, cowyeof sites such as Kul Tepe Jolfa and Dava (Giig

2.3). Of these four archaeological sites, the obsidian found within contexts alongside Dalma
Ware all have some origins with Meydan Daj, t
and two share the site of Syuniklotably, however, a fifth Dalma Wasgte, Nakhchivan Tepe,

does not share a direct obsidian source with Surezha, with the majority of its obsidian from the
Gekche site near Lake Sevan, however some obsidian objects have sourced to Syunik as well

(Bakhshaliyev 208). From this small sample ofddma sites alone, it is worth noting that
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obsidian procurement may thus have ties with communities which produce Dalma Ware, even if

that source is not singulafhis pattern also allows some insight into the timeline of Dalma

occurrence across the landpe. While sites in NW Iran (Dava G6z, Tepe Ubaid, and Kul Tepe

Jol fa) demonstrate their connections with bot
first half of the 5th millennium (Nadooshahal.,2013 Abediet al.,2018; Binandelet al.,

200) , studies of Surezhads obsidian-4200hi bit it
BCE), and the siteds arrival of Dal ma Ware do
et al.,2016; Stein 2017Stein & Fisher 2018 Furthermoe, Khalidiet al note that obsidian at

Surezha was most prominent during the LC1, though it was always but a small part of the entire

lithic assemblage (2016).

If Dalma Ware can be linked toade routes fothe procurement and distribution of
obsidianfromsouree | i ke Meydan Daj, the question regar
participated in such practices remaifarthermore, given the recent attribution of Dalma Ware
in NW Iran to the timespan of c&000- 4500 BCE compared to its dated presence in tha E
Plain (4200 BCE), there is a significayapof time yet to be addresseéccording to this
ti meline, Dal ma Ware had been absent roughly

record, penithg further research and recovery.

21



Fig. 2.3: Obsidian $urces and Key Archaeological Sites During the Chalcolithic
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denominator in the Dalma Ware tradition, we must address possible drivers of movement: Are
groups driven to procure and distribute obsidi@r?are they driven by something else
entirely? At Kul Tepe Jolfa, Nadooshaet al. posit obsidian of the Chalcolithic and Early
Bronze Age as a symbol of long distance trade, particularly between the Caucuses and the Lake
Urmia Basin, as perpetuated by transhumant pastoralists (201tB)s heory, obsidian
procurement and utilizatiomas a byproduct of transhumant pastoralism, and would stay within
the larger community as indicated by the obsidian cores and subsequent workshops found at Kul
Tepe Jolfa itself.In connecting obsidian with Dalr\Ware, pastoralism has long been the
suggeted carrier of Dalma Ware as well, as theorized by scholars such as Tonoike (2009), Abdi
(2003), and Abedget al.(2015). If obsidian can be considered a byproduct of transhumant

pastoralist trade, perhaps DaliWare could be as well.
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Theory of Dalma Digersal: Pastoralism

Pastoralism can be generally defined as a mobile partnership with herding animals,
whether that partnership is merely a mechanism of subsistence, or a lifestyle which involves
animatbased susistence practices (Dyséfudson 1972Spomer 1973 Chang & Koster 1986;

Abdi 2003). Though the definition itself is admittedly malleable, it is assumed that as a whole,
pastoralism is a practice which depends on both mobility and domesticated aringals.

mobil ity i ndi cayteengagewith@anunber o imdivisluala énd dommnunities
across a given region; studies have shown pastoral nomads traveling nearly 600 miles between
sites (Tonoike 204), whereas other pastoralists are knowmre& 80 miles between seasonal
pasture siteAmanolahiBaharvand 1975)Like trade, pastoralism has the potential to link

communities of practices over great distances.

Pastoralism as a carrier of ceramic tradition has long been a topic of archaéologica
discussion, as seen in case studies arthm world. Some studies have theorizedttpottery
would be aburdenfor mobile groups, as a large collection may prove tiresome and nonsensical
to carry in a mobile lifestyle, and the amount of time it takesollect clay resources, let alone
time taken in drying, firing, and decorating ceramic vessels, may likewise lmepatible with
groups who depend on their mobility for subsistericeshort, pottery is sometimes thought of a
direct result of an abumadice of time, resources, and demand likely experienced by settled
communities (Arnold 198 Gibbs 2012).In contrasthowever, case studies have shown that
ceramics are a fundament al part of the pastor
ethn@graphic study of Samburu in Ken{2014) As a pastoral groygpsamburu herd animals
such as cattle, goats, and sheeq though in recent years many use animal hides and wooden
bowls for storage and containing purposes, they have a history of cerature.c@rillo notes
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t hat Sambur udespitstime fapt that theyfane mabile herders, but ratleesause

thosepot s have, historically, enabled their |ive
original). In short, ceramic vessels, before the afjmetal wares, enabled Samburu to cook,

store meat, and prepare foods that may not have been readily edible wiphopea

boiling. Neighboring pastoral communities are known to use ceramic vessels to store water,

beer, and honeyln combating the diiculty of transporting ceramic vessels, studies have shown
practices which support the manufacture of vessels saitabimobility: Where the use of fiber

as temper can be used to |ighten a vessel s w

exteror can be decorated with handles or perforations to ease carrying practices (Gibbs 2012).

In the time of Dalma Ware, scholars of the Chalcolithic Zagros generally theorize that the
rise of plant and animal domestication in épéPaleolithic (ca. 11,0009,000 BCE), bore
pastoralism in response as it emerged in the Chalcolithic around-G3D BCE. As
agricultural practices grew to dominate the land around settlements, those with herding animals
in the community became pressed for available pasfccording to Abdi(2003) these
pressures brought herders out of the community in séartletter pastures in three main forms:

1) Mobile pastoralism, where herders would take their animals out to graze at maximum of a few
dayso6é6 ti me efl community;R)elramshumant pastoralism, which involves the
seasonal movement of the hendethaps between settlements; and finally 3) Nomadic

pastoralism, with high mobility and continuous movement between camplsitéss case,

pastoralism is a refwf resource and capacity stresg¢owever, this does not necessarily mean

that pastoralis were forced from their own community; on the contrary, pastoralists were
oftentimes a part of a larger community consisting of themselves and sedentary-or semi

sedentary agriculturalistsThese communitiesere bound bygertain ties, such as kinshipdan
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economiadependencyand would rely on each other to maintain high levels of subsistence;

while the pastoralists provided various goods, such as animal proddadgstanced resources,
agriculturalists contributed grain and other necessary foodstDéfietemporary ethnogohies

and archaeological studies which document pastoralists of the Zagros Mountains note such
relationships between settled and pastoral conities (Barth 1961; AmanolatBaharvand

1975; Hole 1987; Alizadeh 1988, @4, and, speaking to the concept opdedency, Spooner

argues that this ereliance suggests that no community is solely pastoral, as evidence shows that
foodstuffs such as grairatie always been a staple of even those committed to a mobile lifestyle
(1971). However, AmanolakhBaharvand notethat Baharvand pastoral nomads are actively
involved inthecultivation of choice crops in both their summer and winter pastures, including
wheat and corn (1975), and Barthés account of
crops upon arrivalt their summer pasture to be harvested before their seasonal departure
(1961). Though it is unclear if such practices would have persistedtiet ancient past, it

speaks to the independence certain pastoral groups did INavertheless, both Barth and
AmanolahiBaharvand note interactions between pastoralists and sedentary groups despite

varying levels of subsistence interdependence.

Thisindependence speaks to the dual identities of pastoralists, who may hold ties to their
partnered sedentary commity, but also form their own community and culture as their time and
distance away from the settlement increases (Abdi 20035k results irthe vast spread of
knowledge, from languages to pottery traditions, across a region spanning the settled egpmmuni
and the routes of its partnered pastoralists, who in turn may interact with individuals or groups
outside of their partnered settlement(#jithin the greater community of a nomadic or pastoral

group, a broad variety of commodities would have beerepteas, notes Barth, groups such as
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Basseri would potentially be dispersed across 2,000 square miles at a givenHisneould

occur on acount of groups within the Basseri population taking a number of alternate routes to
t he popul at iummeband wintet pastuces, and @uring which time said groups may
encounter a number of other pastoral groups or individddls broad horizo of interaction

would have fostered knowledge of commaodities, goods, and of landscape itself, which would
have leen shared amongst both mobile and sedentary grdins, mobile groups and

individuals such as pastoralists and specialists may be conléagduss major drivers of
interregional interaction as it connects people, goods, and knowledge across afariety

population types (Alizadeét al.,2010).

Pastoralism in the Chalcolithic Near East is demonstrated in the paleobotanical record as
well. As mentioned previously, sediment coiresn regional lakesave exhibited numerous
signs of overgrazing, which a@burse could result from a rise of lifestyle such as
pastoralism.Fr om Ar meni abs Van €yparaceapegin a significdntelire s u c h
around 5000 BCE, and reach an ultimate low point ca. 4500 BCE before increasing once
more. Likewise, measres ofPoaceasink to a low point around 4400 BCE, before increasing as
well (Leroyeret al.,2016). In Georgia, sediment cores from Nariagtord a similar decline in
CyperaceaandPoaceadrom 5000 BCE, reaching their lowest again at 4500 B8Ete, there
is an increase iArtemisiaat this time as well (Messaget al.,2016). An increase irRheum
beginning ca. 4500 BCE from sedimente®of Lake Zeribar similarly echoes the theory of
overgrazing (Abdi 2003), as other studies have hypothesized genera ietuasnd
Artemisiathriving with the diminished competition of Cyperaceae as a result of overgrazing
(Schlutz& Lehmkuhl2009). If this dramatic change in the botanical landscape can be attributed

to overgrazing, practices of pastoralism as the bearer of such a detrimental effect should be
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consideredThough there is a considerabl etongcap bet we
6500BCE - 5500 BCE) and the beginning of such a rapid decline in botanical types, it is not
inconceivable to hypothesize the popularity of such a practice increased over genefédti®ns.

is especially meaningful when considering theories sfqualisn changing from smaller scale,

mobile pastoralism to transhumant and nomadic pastoralism over a long period of time as

suitable, nearby pasture grew scarce (Abdi 2008hat is equally if not more telling, then, is

the sudden return of such flomad subsquent botanical recovery of overgrazing around 4500

BCE, which coincides with Dal ma Warebs disapp
eventual reemergence in regions south of Lake Ur@i&. t he Mi ddl e Chal col it
Sarakhti in Irad kuristanProvince, Abedet al. (2014) theorize that the presence of Dalma

Ware is not the result of rapid migration, but instead a demonstration of pastoralist communities

and their slow, continuous search for desirable pasture in the event thatrsaickvias
devastated in their region of origi. hi s senti ment i s echoed by Tor

which linked the householével variability of Dalma Ware with the concept of pastoralism.

Many sites hosting Dalma Ware in this region have eweaf patoralism in the early
5th millennium BCE, including Tepe Ubaid, a temporary pastoral site (Binaatadgh2020),
Kul Tepe Jol fa and Dastwral (ABéda al.,2019)uGodkdzor,aa be agr o
seasonal agrpastoral site thought to be the summer pasture of both Kul Tepe Jolfa and Dava
G™ z ( Ch ettla2019;Mleediet al.,2019), and Nakhchivanepe, where evidence of
agriculture and nomadic cattle breeding was foBakshaliyev 208). Furthermore,he
region of the Ushm$olduz Valley, where Dalma Tepe is located, has a strong history with
transhumant pastoralism (Dagtial.,2013). However some Dalmaites, including Dalma

Tepe, exhibit largely sedentary settlementdalma Ware is found atdth pastoral and
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sedentary sites, the question of Dal ma Wareods

sedentary communities whose cerakmowledge branched out with partnered pastoralists, or
perhaps as a tradition maintained and shared by phstsalone Although, the mantle of such
maintenance, from sedentary community to itinerant or pastoral groups, may have shifted over
time, espeially as lifeway and subsistence practices chang@éds it is not outlandish to
hypothesize that eeramic tradition such as Dalma Ware may have been retired in the sedentary
communities which it originated from, while remaining popular in pastoralpgrao longer as

closely partnered with said communities as they once had been.

Theory of Dalma Dispeal: Itinerant Specialists

Childe was among the first to theorize the concept of itinerant specialists in the
archaeological landscape, and of them tsedieed professionals free from the social confines of
communities and groups, instead existing as&dree agents within their own specialties
(Childe1957. Since then, itinerant specialists have been integrated into archaeology and
ethnography in &ariety of ways, though some have argued for the rarity of such practices
(Rowlands 1971). Regardkesf its supposed scarcity, itinetanxeramicistdas been
documented in the Andes of South AmeriRafion2011), parts of Kenya (Grillo 2014), Korea
(Sayers1987), medieval Europe (Ashby 2015), and, of course, the ancient Near East
(AmanolahiBaharvandl975 Alden & Minc 201§, just to name a few.

The practice and behavior of itinerant specialigtse found to be highly specific to the
region and commuty; where some itinerant specialistereengaged with paitime or seasonal
itineracy (Ashby 2015), others fully depended on the sale of their crafrgaad as a means of
subsistenceRamo6n2011). Thus, the concept of itinerant specialists is higbihgplex and

requires knowledge of the ctaind its surrounding communities in order to understand its
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behavior per region. This thesis will briefly introddoar methods of itinerant specialty,

including 1)Specialistswhose yearounditineracy istheir main form of subsistenc@)
Specialistdired or otherwise moving for the demand of their craft where and when it is needed;
3) Parttime or seasonal specialists who return to a home base after months or seasons of
itineracy; and 4) Specialists wippoduce and trade their craft second to tipeimary source of
subsistence, such as herding or pastoralism.

Itinerant specialists who move yeaiund to sell their craft do so as their main source of
subsistence. An ethnograplstudy(Ramén2011)of itinerant ceramicist$n the Andesvho are
involvedinayear ound system of movement found that th
pl aces o0 t dnatregulahbasys. Mhess visits were found to intentionally coincide with a
pl acebds har vaatszdrasnicist ewauld prddece thenait im exchange for harvest
product. These ceramicists would often travel with their own toolkit and materials; sometimes
these materials (clay and temper) would berpreed, which aided in the ease of their
producton time. Because these ceramicstd her ed t o t heir same fAweb ¢
known in the region by the local communities.

In contrast, some itinerant specialists are known to move specifically when hired, or
when demand warrants. This is seera@maliscale leveln the Andeswhere specialists such
as ceramicists are hired by a group or familial unit looking for skilled mass production of wares
to sell; or on a larger scale, where itinerant ceramicists are hired by a community to aid their own
potters as demand rises, for exdm preparation for festivals or holidays. This may also
apply to the highland itinerant artisans and ceramicists of the Andes who accompany other
members of their community looking to aid in the lowland harvestssahtheir craft

accordingly Rama 2011). InterestinglyRamoérd €011) ethnographic studgundthat
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ceramicists who are directly hired by a familial unit or community, produce vessels which
out wardly adhere to their nranphetoeyiepaidted mdtéwm i r e d
appligué, while maintaining their own technical traditions regarding the actual production of the
vessel. Thigletail may prove essential in the identification of itinerant ceramicists in the
archaeological record.

The ida of ceramicists moving for demand is seen elsewhere in the world; for example,
inGr i | | o6s (20tldohpagiorabSarnbyru, she addresses the role of itinerant specialists
in pastoral and settled communitie&/hetherthey be potters, blacksths,or bards, Grillo notes
that thoughtheyarec onsi dered t o be fAoutsiderso to group
pastoralist group that relies on the specialist and their produced goods and services to uphold
certain practices and expectationstdfgrar p6s | i festyl e, as opposed t
on the pastoral group for, say, subsisteridee idea of specialists acting outside of larger groups
have beeihetopic of research alongside that of pastoralists, as scholars such as38a@le (1
note that specific practices such as lithic production and the manufacture of fine ceramics may
have been shared with but a subset of a regio
and interdependence between groupmanolahiB a h a r \ethnoghphg of Baharvand in
Luristanlikewise documents interactions with groups and individuals who offered specialized
services in return for food or other goodaroups such as S&eshtaDar specialized in
medicine, where Halaj produced woven rugd elothing, and Lutis produced wooden dishes for
Baharvand groups, as well as preformed religious rites (1®8)t h Gr i | | o06-s and An

Baharvandés et hnographies described specialis

Aout si de o ¢hérconmunitieg and gronps,thatmevertheless are relied upon by those
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same groupand hired when needed his suggests the necessity of itinerant specialists in these
ancient landscapes, and how those outside of specialized craft groups may have takeal

Next, ethnographic study suggests the practice of itinerant specrabisiag from a
home base tepecific,neighboring marketplaces in order to sell their ciaiirion2011;Ashby
2015). According to Ashby (2015)hts frameworkwould amplify the spcialist as a known and
trusted professional to surrounding communities they work with, bettering their connections and
therefore their marketabilityBei ng trusted in the community ma
to gain local kowledge imperative ttheir specialty, such as where necessary craft materials,
like clay or medicinal herbs, are found per localilly.the eventhat itinerant specialists do not
travel with a fully assembled workshop of materials, they would mosy lilesd local trust ah
knowledge to gain access to such materials (Ashby 20153. type of seasonal or shaerm
craft itinerancy is also seen in the Andes, whtaendn(2011) describes potters which are
sedentary most of the year, and spend a nunfbeonths in a neighbhorg community
producing their craft. This community may be attractive to the potter due to their resources,
which the ceramicist may not have access to othenisendnfound that these potters were
sometimes known to settle permatig in their commurties of work, where they continued to
produce their craft.

Finally, Ramon(2011) documentedndesceramicistavho produce and trade their craft
second to their primary source of subsistence, such as herding or pastofaisaen in
previous sectiongpastoralists are known to produce pottery; in the case presenahin
these pastoralists produced pottéuying times of rest and lateoldthe waresn sedentary
communities and marketplaces. These itinerant potters and their ceranacetypy well-

known in the region and even in myth, where their specific style is detailed.
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Based on the historiestdded abovethe conceptof itinerant ceramic professionatzay
be extremely specific to group and region; neverthelessnitriguing to casider when
hypothesizingnechanisms of dispersal to explain the extent of Dalma Walke. pastoralists,
these specialists may have ties to a given community or area in which they work, whether
through kinship or otherwise, allowing therocess to a maekplace, or certain matats needed
to produce their craft if neededt Surezha,lierecovery of ringscraperd a specialized tool for
thinning the walls of ceramic vessglsuggests potential for itinerant ceramic specialists in the
region (Alden & Minc2016; Stein 2017)gs may itinerant potters have been known to carry
their own toolkit and supplies with thelRgmon2011). The overall homogeneity within the
manufacture of Dalma Ware, even between sites, speaks also to the possibility of specialized

knowledgeperpetuated byiiterant ceramicists

Theory of Dalma DispersaCommunity Displacement and Exodus via Exogamy, Migration

Themovement of an individual or a community, whether due to migration, exogamy, or
other practices, has immense effectlmmdispersal of material goods and artifadtthere
large-scale, community migration over from one region to another may result exdaemtities
of Aforeigno materi al and goods at a given si
exogamy maylikeei se result in the appearance of Afore
The goods and traditions from migrating outsiders may pea@t influence on like material
culture in the new region, and vice versa, as members of new and local communities may
interact. Material culture such as ceramics may be especially utilized in the identification of
community and individual movement ing archaeological past.

Pottery is oftentimes used to evaluate practicesnailscale movement, such as
exogamyin the past.This has been seen countless times in both ethnography and archaeology,
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where studies have shown that a potter contributes in like ways across a variety of situations and
time; for example, MacEachern (1998) found that communities partrajpatexogamic
tradition in Cameroonds Mandara Mountains con
own techniques, morphologies, and decorations as per their familiar community of practice, even
in their new environmentsOver time, these individlewho married into the group are shown
to eventually imitate the local customs of ceramic produgcéibimough they do not perfect it, as
theirownidentity as members of their original community of ceramic prapkrsists Nufez
discusses thpractice of @ogamy as a catalyst for change; as new individuals are introduced to
the group, so are new methods of production and morphology (1989; Td8f))gh the new
individual is likely to adapt to the dominant ceramic style of production at theasjpects of
their own ceramic style may be integrated into the dominant morpholdglesvise,as an
individual married into a group may be motivated to adapt to the customs and practices in their
new home, this may result in a style of pottery whigpears to benade in the dominant style in
some ways, b doreigrityperatthessanme tingdndeedl, studies have shown that
individuals entering a new community are expected to adopt the local ceramic technological
style, though they may not li@ly proficient in it, having their own inherent technological style
to compete with (Gosselain 1992; MacEachern 1998).

Stein (2012b) explores the concept of exogamy in Mesopotamia in study of Uruk and
Anatolian networks. Marriage alliances, Stein agydacilitaé economic and political
relationships between communitiegere the individual marrying outside of their own
community is key in the formation and maintenance of iregronal alliance and relation
formation. For Uruk and Anatolian commtias, marriag alliances harbored the |lotgrm

presence of Uruk colonists in Anatolia without the necessity for violence or dominance.
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Furthermore, the practice of exogamy allowed not only the dispersal but afeaititenancef
ethnic identities across great distas. This maintenance would have been extraordinary
instrumental in the facilitation of networks between communities. Stein contimdssussion
of how pottery practice may be used to identify practices of exogathg archaeological
recordby anal/zingthe ceramics of intercultural households. Such households, Stein found,
hosted the dual existence of ceramic tygpéxcal and foreigd which varied in certain contexts
relating to gender roles. Thus, by considegegdered tasks, such as cookingijrstvas able to
identify marriages born from exogamous practice by the ceramic traditions and technologies
exhibited in a given household. These intercultural assemblages were found over long periods of
time, suggestinghe lasting relationship betweenulirand Anatolian communities built from
marriage alliances.

The implications of exogamy in the world of Dalma Ware are compelling in light of the
ongoing attempt to characterize Northern Mesopotathitne Dalma Wae at Surezha may be
linked to that ®exogamy, it is worth noting that the majority of its contemporaries are found, to
date, in the Central Zagroslowever, the closest Dalma site to Surezha ectualitymuch
closer, near the modeday city of Kirkuk Nevertheless, by the understarglthat the majority
of Dalma community inhabits that of the Central Zagros during the time it is found at Surezha, it
is suggestive of the idea that Surezha and Northern Mesopotamia have the knoitvledge
communities to the east of the Zagros and viceyersa ndi cati ng Surezhaos
status across great distances at this tihike Steird £2012b)conclusions regardingruk and
Anatolian communities, this may also suggest a necessary aff@gee between two regions.

Should communities in hCentral Zagros maintain networks of social interaction with regions
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as far as Northern Mesopotamia via exogamy, it perhaps lends evidence towards theories of

Nort hern Mesopot aminah& greaferoasgastwell@asn tha CedtralZagwe r |

Research Questions and Aims

This thesignvestigates Dalma Wafeom two siteson a petrographic and padeyelin
order to shed light on the intezgional connections of Northern Mesopotanttarthermore,
this study employcomparison withthe trace element datd the same material, as gathered by
Minc & BuehlmanBarbeau (202Q¥ollowing in the footsteps of ber exploratory material
studies of Dalm&Vare(Henricksa and Vitali 1987; Tonoike 2009)Information gained
throughthis analysismay lead to insight regardinggme c hani sms of thi s tradi
whether driven by social, economic, or environraéptayerswhich may lend to &urther
understanding of not only the community of Daloeaamicistsbuthowtheymay connect two
neighboring regionsThis thesis offers an analysis of the Dalma ceramic commahfyactice
and their role in the Chaltithic landscapes of Northern Mesopotamia through its discussion of

the following:

1.) How does the community of practice of DalkVare at Surezha compare to the

community of practice dbalma Ware at Dalma Tepe?

2.) What practices, adaptations, and behaviors account for the spread of Dalma Ware?

In summary, the spread of Dalma Waredsrsas strongly suggestive of the social an
environmental landscape of the Chalcolithic Near ,Ezasl may consequently have a hand
distinguishing connections between Northern Mesopotamia andTadate, Dalma Ware is

reported as north as the Nakhan Autonomous Republic, westward intathoand eastentral
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Iragi-Kurdistan and Iraq, south to the Khorasan Road, and east into the genjarce of

Iran. Various mechanisms underlying this distribution have been considered, including trade,
pastoralism, itinerant specialists, and more rdgedisplacement practices such as
exogamy.However, due to recent revisions of the Dalma digpe¢irseline (Abediet al.,2015),

many of these theories may be reconsidered in a new [igitig. new timeline effectively

expands the Dalma era into encasging nearly the entire 5th millennium, which opens up new
lanes of theory into its dispersal, esally in the hypothesis that mechanisms of such dispersal
may have changed over time, and may have been highly influenced per the different regions it
infiltrated. Going forward, the study of Dalma Ware and its spread must be highly involved with

its presumably variable methods of dispersal in different places and different times.
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Chapterlll

Communities of Practice: Theory and Application

In order to understand how Dalma Ware spread across regions over the course of the 5th
millennium BCE, this study utilizes a perspective drawn from theories of community of
practice.| wi | | begin with a definit iyadscwdionéfc o mmun
communities of practice in the archaeological record and how they may be used to identify
potential modes of dispersalkso defined in this chaptet.will then define the technological
practices thatare currently associated wialmaWare, and in turn outline expected outcomes
for the variously proposeitieories as may be correlated to communities of Dalma Weés
known extent across regianSpecifically, theories of trade, pastoralism, itinerant specialists,

and exogamy will bexplored.
Communities of Practice

Thetheoreticaframework surrounding communities of practice is perhaps best known to
anthropologists and archaeologiassynthesized by Lavand Wegne(1991), through which
scholaramay interpret learned and repegtimehaviors as developed social networks.
communityof practiceis built primarily by the behaviors and traditions an individual participates
in, as they are made available either within or upon the periphery obtieilived
community. This social etwork may spread to involve an entire community of people who
practice the same b e [j1880)coocept of tindiabitus This kekavidd o ur di e
is built, learned, and maintained by members of its own paawits, who may enter a revolving
cycle of change that is, again, built and maintained by its own commuiiggner later went on

to describe the idea bbundary spanninghat is, the concept of individuals who may bridge
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alternative worlds or communéis they synchronously iabit (Wegrer & Snyder 2000).This is
echoed in the theory of communities of identity, which involves the concept of a social network
of practitioners whanaintain the group identity through shared tradition despite their owrl socia
fluidity throughout life due toltanges in social, marital, or economic status (Eakeat.,

2015). Communities of identity differ from communities of practice in that communities of
identity involve conscious decisions made to enforce their mempenstl identity, which can
bepreset i n material cultureds styl e,Meanwhild, udi ng
communities of practice share a technological tradition which is maintained inherently; though it
involves a taught tradition, i$ not consciously intended to irkeidentity upon the

producer.L i k e Weanecegt obdundary spanning, multiple communities of identity may
exist within a single community of practice, and vice versa (Eekteit,2015). Concepts of
communitiesof practice and identities may hedpchaeologists in characterizing groups and

group relationships as they existed in the archaeological retraatpretation of the style and
technology of material culture informs the researcher of the conscioushemdrihprocesses,
habitus and actiities of a given group or society, which may be compared and differentiated
between other groups hrough technological tradition, archaeology can better understand the

social structures of a group or groups as thegegiaateacrosgegions andhroughtime.

Traditions and style of material culture have not always been interpreted as markers of
social frameworks.The style of a given material object was at one point conceptualized as a
passive byproduct, secondtothd j ect 6 s f un c briecomomit framgwork N a s oci
(Sackett 1977; Hegmon 1998jowever, where technology was once dismissed as a simple
material adaptation created to manipulate the very nature it was born from, archaeology now

focuses on the techlogy andits adjoining stylebothtechnically and symbolically, as an
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opportunity to interpret a gWherelecsnans(®Bici al f
Lechtman& Merrill 1977) enforces the theory that the style of and within technology can offer
insight i nto a cstoaumesandideyldyisaore secemthedists hold that

such sociotechnical structures cannot be interpreted for without acknowledgingnisiedaty

of social agency within structures of identity and ideology (Hegmon 1998Never, reading an
objed or technological tradition as a strict correlate across seemingly similar groups may lead
into dangerous waters, as communities which appesraiee sociotechnical traditions may in
reality bridge many different communities of identity, as discussed. @tylistic similarities
amonggroups may be analyzéusteadvia their community of practice; that is, the technological
traditions which prodced the object in its entirety may lead to properly realized distinctions
between social groups (Hegmon 199Bgcauseanaterial production sequences are oftentimes
groupspecific, these communiyaught methods of production become innate within a
practcing individual. These production sequences can then be archaeologically analyzed and
used to distinguish s@t groups and communities, even within object assemblages that may

appear otherwise similar (Gosselain 1992; Hegmon 1998; MacEachern 1998).

Praduction sequences of material culture, including that of ceramics, can be broken down
and analyzed by thesthaine opératoirén order to discern communiti@gthin archaeological
contexts. The theory surroundinghaine opératoirgoverns that a social group can be
archaeologically ascertained by their commusipecific processes of transforming raw material
into objects or materialsThechaine opératoirénvolves the choices made during each step of
the transformative processttee point that they are hypstylized into a technological micro
style created, maintained, and inherent in a given group (Dietiézr&ich 1989; Gosselain

1992; Jeffra 208). The unique combination of actions and behaviors synthesized ¢chiaize
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opératoire become so specific to a given region or group that they can be used to identify the
transmission or direct movement of maaéor style across regions and tim@éhaine opératoire
study has become pivotal in the identification and analysis afrdertradition. Gosselain

(1992) presents an ethnographic case study in Cameroon inevieiagh a m ichainesopésaiire
is detailedrom the extraction of the raw clay material, to the processing and formation of the
clay vessel, and finally to the shaping, decoration, and firing procesaeh.stage of the
production sequence is unique to the ceramic group, having bkeralty inherited and
subconsciously taught to the members of the commuftsselain continues in comparison of
three different groups aferamicistsat a given siteThough all three groups had access to the
same tools and resources, they maintacwtsiderald technological differences, and each
groupbs ceramic products were distinctive
chaine opératoirethough theaw materialsvere similar. Meanwhile, Eckeret al (2015) used
bothchemical analyses Vis&NAA and petrographic analyses of Santa Fe BtaekVhite Ware

to identify or communities of practice among potters of the northern Rio Grande r&gsults

of different intentionally chosen local temper types and cfagrscerant tradition,despite tie
general accessibility of all temper and clay typesre used talistinguishvarious communities

of practice on site. Thus, the community producing Santa Fe Blagkhite Ware utilized
materials and traditionshich differed fromother groupsdespiteheir membership amongst
other ceramicists ogite within separate communities of practidéiis emphasizes the concept
of multiple communities of practice existing within a larger identifiable grbepe represented
by Santa Fe Bick-on-White Ware while maintaining their own identifiable practice (Eckedrt

al., 2015).
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Ceramic analysis has routinely tadh@ne to th
opératoireto identify the cultural patterning, processes, bodndaries of a given social
group. With this knowledge, archaeology can better characterize communities of practice and
identity as they existin a givensiteorregionn t hi s study, the concept s
identityo and A chavegraanutilityyn udérstanditigecspraad of alma
Ware. The widely recognized Dalma style is generally interpreted as reflecting a specific
cultural identity, whereas the communities of practice producing such that type have yet to be

archaeologic#y determined.

Method: Understanding the Community of Dalma Practice

This studyanalyzes ceramic pastesDalma Ware from two separate archaeological sites
to analyze its ceramic technology as maintained by its community, or communities, of
practice. The objective is to understand spgecchoices regarding raw materials and their
modification, resulting in a specific paste recipe, used in the preparatieraafic vessels.
Specifically, this study used qualitative assessments of paste texture paired with petrographic

analyses of ceraiminclusions tdbreak down the community of Dalma practice per site.

Stoltman(2001) and Shepard (1956) both advocate for the benefitssté analyses and
ceramic petrography, in thtteyallows a researcher to understand the qualitative and
guantitdive habits ofpastepreparationas well as distinguish naturally occurrimglusionsfrom
those that are culturally adde@eramic petrography provides details on which mineral, or
organic, inclusions are present that may be used to identify geogpaphénance, and offer
insight into the types of raw material potters were chmgpm the past.Thetype, size,

angularity, and abundancef t hese i nclusions may further <cor
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of practice, as such patterns may illuminateranner othaine opératoirevhich they were

employed under (Stoltman 2001).

Pasteanalysis on this level can help in better understanding the ceramic recipe used to
make the vessel, as well as the function of the vessel ilsa@ifexample, Barraclgquh 6 s s cal e o
sorting (1992), may lend evidence into productiecisionsas wél as the geologic origin of the
clay itself. While some ceramic productiatrategiesnay call for the cleaning and modification
of clay, whether levigating larger inclusiofniem the clay material or removing organic
inclusions such as roots and fibest)ers may instead add such large inclusions or organic
material to their clays tempe(Rice 2015).This preparation is just one of many stages of the
communi ty énaineommataingand may help in distinguishing the Dalma community
from othersat a given site.The identification of production sequences and choices may also
illuminate the functionality of the assemblag&’here cooking vessels require charactesstic
which allow them the ability to withstand levels of thermal shock, storagelge$or example,
may follow a different recipe and production entirelgtendedvessel function may similarly be
suggested via analysis of inclusisize andoercentageaswhere more, larger inclusions can
strengthen the vessel wall of large storagesels Grain shape, on the other hand, maybed
to address theories of culturally added temper: Where natw@tlyrring clayinclusionsare
subjected to generally uniforerosion and depositional processesating rounded particles
mineralswithagul ar or jagged corners alongside the
suggestive ofjround or processed materialddedas tempe(Rice 2015).This again allows for
the analysis of the specific sequence of ceramic production which may then tifesianth a
community or identity.Finally, it is then through the analysis and identification of the

community of practice that research may speak to its patterns anddoshavich may be
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accountable for the dispersal of the Dalma type, as the coitynmithen recognizable and

comparable across time and place.

Throughpasteanalysis, this study will compare the Dalma Ware from both Dalma Tepe
and Surezha to better asstgsr community of practiceln turn, this will iluminate the ceramic
technology and tradition of Dalma Ware as it exists between sites, as well as over

time. Furthermore, compositional analysis may better inform theory of Dalma dispersal.

Communities of Practice and Mechanisms of Dispersal

As described in the previous chaptealma Ware is currently known as a tradition with
broad consistencies bridgimagross regions and tim@hough there is variation between types
(Plain, Red Slipped, Painted, Inggsed) at a given site, the tradition as a whole is fully
distinguishable from its contemporarid3alma Ware is present in the NW regions of Iran and
thesouthern Caucasus in the early 5th millennium, and then to regions woentst and

northeastertran, as well as eastern Iraq, and, recefihgi-K ur di st anés Er bi | Pl a

This thesis focuses on four mairodes of dispersals potential movers of Dabk Ware:
trade, pastoralism, itinerant specialists, #raldisplacement of people, sucheasganous
practice Drawing on the community of practice perspective, a number of characteristics can be

expected for each of these systems, as detailed b&bdie (3.1).

In Theory: Trade

As a mechanism of exchange, trade has the power to connect peopleawitren
community, as well as across great distan®és-local goods and artifacts recovered at an

archaeological site maglentify networks of interactions and exchange betweemuanmties
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that otherwise may appear quite different from one anothiributes used to recognize

ceramic trade i n dolabdrelantehbeh eg isvietne dvse sosveel rsadl | ass
local community of practice would act as the dominating peacee. Trade could also be
apparent in the vedasmdeediradeddanifs ptatus ercds ahighlyuegarded f i
commodity in a given community; moreover, if vessels are traded for their own worth, a bulk
assemblage may be identified besa of their constructed ease of transport, such as their ability

to be sacked, or easily packed\ ceramic assemblage used to contain items or goods to be

traded would also be identifiable archaeologically, as these vessels would reflect their fagction
storage containers also made to be transported with ease, perhdpsngits or certain textures

on the vesselRegardless of functionality in regard to status or utility, ceramics which are the

product of trade would be wholly distinguishable framlocal contemporaries at a given site

based on style, paste chemisagd ceramic technologyAs seen previously in Eckest al6 s

(2015)study of Santa Fe Blaebn-White Ware, a local chemical signature collected by INAA

and a shared, consistent aararecipe as presented in petrographic study invalidated the vessels
asaproductof trade. Thus, in looking for communities of practice as evidence of trade, in
general, not only should a ceramic vessel b6s <c
t he vessel 6s pr ochainebpématoirshoddekhbitaliffeoegegs frantochl

contemporary ware, as constructed within a different community of practice.

As a mechanism capable of moving a plethora of goods and knowledge across great
swathes of land, trade is a viable option when considerindispersabf ceramic wares, though
it is yet to be identified as the primary mover of Dalma W&everal key characteristics as seen
in the archaeological record may allude to methods of trade with Dalma Wiahee specific

study of Dalma community gdractice these include:
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1) The ceramidradition of practiceor chaine opératoirewill appear largely
homogeneous across sites, representative of the specific ceramic knowledge of Dalma

mai ntained by the trading @groupds communit

2) The chemical signatur e o-localaonadounteobiegy Dal ma

produced off site for trading purposes.

3) Like the chemical signature, the assemblage of Dalma Ware will be stylistically,
petrographically, and technologiocallifferent from other ceramic assemblages at the
site. This again reflects the fact thaalma Ware, as the product of trade, was produced
off site by an otherwise unrelated community of practice and uciogi®e

opératoire This may be especially nateén the case of a ceramic vessel appearing as a

specialty ware of high regard in the i@y

I n addition, the mechanism of trade may be

transport. In the event that vessels are not being traded for theimawth, but instead for their

contents (i.e. honey, beer, daiagricultural productsthese vessels would be crafted as

functional storage containers as well as with the ability to withstand travel over possibly rough

terrain. Thus, the dispersal of ma Ware as attributed by systems of trade will be recognizable

in the archaeologicalrecr d by D a llomabundancapreldca éhemical signature and

a ceramic production or technology distinguishable as a product oflacadrcommunity of

practce. Though there is the possibility that Dalma Ware would display high durabilitgin th

event of longdistance trade, it is not expected in absolute.

In Theory: Pastoralism
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Like trade, pastoralists have the ability to connect to regions anchgoities over a
given region.In the Chalcolithic Zagros, pastoralists may be recogtezaptheir short ternor
seasonatampsites and material record reflective of a highly mobile lifestyle alongside their
herds. The ceramics they may possess candpeeted to be made for travel and servaety
of utilitarian and quotidiafunctions, such as cooking or storagéhe majority of pottery at a
pastoralist site would be representative of the local community of prattiuger the
assumption that theggroupsnay produce pottery esite andcarry at least some amount of
pottery from oneseasonal site to the next, this mixture of osgiuould be appropriately
represented in a coll ecti om&aentrastfseidiesitagel si gnat
i kewi se suggested the possibility oflastphast or al
season (Gibbs 2012), laayg caches of stored goods in vessels for their seasonal return (Eerkens
2008), or even leaving said caches with partnered settlathoaities, again to be stored for
their seasonal return (Akkermans & Duistermaat 1998)s would appear to the archaeological
record inanabundance of storage vessels, in the casadafeswhile vessels meant to be
temporary are most likely to be glly and crudely made, with specific utilization in mind, such
as cooking.Regardlessfahe function or lifespan of a given vessel, thaine opératoire
observable through material analysis would appear largely homogeneous across sites, though
some vaition may be expected on a household lefdespite this broad list of expectations,
pastoral communities of ceramic practice should produce pottery that is lightweight, serves a
utilitarian function, and has a chemical signature that is local to thédrlenmute. Furthermore,
their ceramic production tradition should be homogeneousssites with some amount of

chemical and minerafariation.
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In this study, | will look for a number of characteristitgygested by theidentifiable
community of pacticethat may suggest pastoralism as a mode of transportation where Dalma

Ware is inwlved, including:

1) The <cer ami cchare sp2natbirbvil gopeardargely homogeneous
across sites with small amounts of variation, representative gbdedis ceramic
knowledge of Dalma maintained by pastoralists engaged in the same cibynofiun

ceramic practice.

2) ltis expected that Dalma vessels will have a chemical signature local to their place

of recovery. This is due to the assumption thasfmmalists make their pottery ite.

3) However,someDalma vessels may exhibit a chemical signaturelooal to the site,
but | ocal t o t heThigisadtrong possibilify;, as it ip &ssumed dthatt e .

pastoralists would keep at leastew vessels when traveling from site to site.

4) Inthe event that Dalma Ware is made by pastoralists but found at sedentary sites,
there isthe expectatiothat the Dalma technological and stylistic traditiaiti be

reflective of a norlocal comnunity of practice, that is, the community of pastoralists

while paste chemistry and mineralogy may reflect a combination of local docain

resources

In additionto considerations based on communities of pradtiseexpected that Dalma
Ware willmake up the majority of the ceramic assemblage gidbe r a | sitesasssibing that
Dalma Ware is made by pastoralists for their own Bserause of this, there is a possibility that

potteryproduction facilitiesvould be found at the site of recovenysinuating that the pottery
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was indeed made locallyrunctionality and ware type may also be markers of pastoralism in

ceramic vesselslt may be expected that the majority of the ceramic assemblage produced by
pastoralists consists of household wamg to their daily activitiesThough it is certainly no

unheard of that pastoralists use finer, more specialized wares, it is nevertheless expected that
most ceramics in a pastoralistods poMoeassi on w
the majority of Dalma Ware may be expected to be madeufabdity. As seen in the

characteristics of trade, Dalma Ware made and used by pastoralists would be constructed as

easily and safely transportable across long distaridkewise, in the eventiat pastoralists are

leaving Dalma Ware at a given site g example, storage vessels to be retrieved in the

following season, vessels would likewise be made with durability in mind in order to preserve

various goods.

In summary, lie theory of pastoraim asan explanation for the spread@flma Ware is
strong in its ability to explain wide dispersal patteshthe Dalma tradition, as well as hathis
ceramictraditionmay beassociatedvith both pastoral and sedentary sitédie main expected
characeristics of pastoralism as a carriéiDalma Ware are especially defineddyotential
combination of bottocal and nonlocal chemical signatures, homogeneous technological style,
present as the majority type in a given ceramic assemblage, the apijpaadiitty of the

majority of Dalma vesels, and their overall reflection of household functions.

In Theory: Itinerant Specialists

As documentethoth ethnography and the archaeological recAmdanolahiBaharvand
1975 Ramoén2011; Grillo 2014; Ashy 2015, the concept oitinerant specialistss possible

option in exploring methods of Dalntéspersal Thoughdt i ner ant areskmavo byal i st s 6
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variety of practices and regiepecific definitions, they may best be understood as groups or
individuals who poduce their craft and are dependent on mobility for financial or subsistence
means.Like both trade and pastoralism, itinerant specialists have the ability to reach an
abundance of communities, while maintaining a specific community of pradticgentifying
itinerant ceramicists in the archaeological record, one may expect smsite production
facilities directly related to the ceramic type in question, and ceramic vessels which are
stylistically andmorphologically similar across siteadicative of the community of practice
with which the specialist claims membershigurthernore, it may be expected that the ceramics
are produced from local materials, resulting in a cheraicdlmineralogicasignature which is

si mil ar ¢tootenpdraey warést(Aembresiani 1981; Ashby 20Hwever, askamon
(2011) has contrastingly efvn, some itinerarteramicists are known to bring their own-pre

mixed clay and temper materials.

Within the community of practice perspectiviee following will be used in evaluating its

potential as a Dalma carrier:

1) The ceramichaineopératoirewill appear largely homogeneous across sites,
representative of the specific ceramic knowledge of Dalma maintained by itinerant

specialists engaged in the saoeenmunity of ceramic practice.

2) Dalma Ware made by itinerant specialistay hawe a localor nonlocal chemical
and minerabignature.This is &ependent on the fact that while some specialists bring
their own materials, others may rely on locallysedl clays and temper at the site of

production. As this topic of procurement masgkly be considered as part of the
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communi ty ohkineppérmioitej iscerpécsed that the chosen practice of local

vs. nonlocal clays will be shared acrossiba sites.

3) I't is expected that an iti mémakeitt speci al
distinguishable from other vessels at the site, given that the specialist is introducing their

own community of practi ceosnotpffliaeluct to a s

Additionally, it is expectedhatevidence of locgbroduction (wasters, firing pits, or
kilns) directly related to Dalma Ware is found on site, as is consistent with the idea that the
specialist is producing Dalma vessels per local stt@dence of such local production may be
seen on a smaller scale thihat of the production associated with local waaesl a Dalma
specific toolkit relating to ceramic production may be shared across Dalmali&® is a
possibility that DalmaWar@oul d be t he maj oassemblageiifh ea sgitted&s
inhabitants rely solely on t heThoyplktoisisaperhapst 6 s s k
unlikely, ethnographies have shown the necessity of and reliance on certain itinerant
professionalgAmanolahiBaharvandl975; Grillo 2014).Finally, it islikely that the majority of
the ceramic assemblage produced by itinerant specialists consists of household wares, if that is
indeed what the market demand3n the other hand, an itirert ceramicist may instead depend
on their specializedhighly regarded wares that a given community cannot otherwise produce
with easesuch as the lighwveight water jarsdnggh) historically produced by itinerant Korean

ceramicists $ayersl987).

Itinerant specialists would have had the capacity to s@emlamic tradition such as
Dalma Ware to both sedentary and pastoral sitekey identifiers are chemical signatures local

to the site of recovery, a ndocal ceramic technological tradition, aeddence of ceramic
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manufacturet the site that careldirectly related to the production of Dalma Ware, such as the

appearance of ceramic wasters.

In Theory:Community Displacement and Exodus EkgamyMigration

The movement of people due to commyrmit individual displacement may be
identifiable through material remaias they are transported across regions. As traditions and
goods may be carried from region to mbeegi on vVvi
or members, their movements maytbacedcorrespondingly as they move. In the act of large
scale migration, a community may bring with them large quantities of household goods, such as
pottery, to their new home site. This would be seen with bwnical, mineralogical, and
morphologcal differences, as members of the given community are introducing their own
community of practice to a new area where it is otherwise considered foreign. Migration may
occur in a smaller scale as well, whether duentonization efforts or attempts taiitd
economic and social networks between communities (Stein 2012b).
The practice of exogamyor examplepffers the opportunity to bridge individuals and
communities over great distances and social boundatigse1990; Gosselain 1992;
MacEachern 199&sterhuysen 200&tein 201B). As discussed by Steir2Q12), marriage
alliances between Uruk and Anbém cultures were used to build and maintain economic and
political relations for extended periods of time. These alliances may be particulatifjaden
the archaeol ogi cal record by pottery, as an e
Ceramic culture as a productdiplacemenét a given site is expected to be distinct
from the local ware in terms of morphology, production, ayle steflective of a production
tradition distinguishable from the site regio®d s | o c a l Cc tnexogamip wacteea, | e s .

the individualmay enter the new community with their belongings or a dowry, including pottery
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from their place of originandit would be expected that then these wares would be found with a
distinct chemical and compositional sigum& further,their presence would be in lesser amounts
t han t he slocalas$emblageDyeotime, expgamy may result in a mixture of
atiributes, such as pottery with a local chemical signdiut&vith distinct compositional
attributesremins cent of the individual s home origin,
maintenance of their own identity and community of practice at a ilewAs Nufiez(1989)
suggests exogamy may aftregoo |ceearda mioc caetrttrailooal tiies bei |
wares as new knowledge is introduced to the grdups would again result in a mixture of
attributes, where aspects of one ceramic traditi@y emulate anotheLikewise, asan
individual married into a groy@ pottemay be motivated to adapt to the customs and practices
in their new home, this may result in a style of pottery which appears to be made in the dominant
style in some ways,bt A e mu foraigntype gtdhe same timdn other words, vessels
produceby t he Aforeignd individual may conscious
such as those related to exterior design, while unconsciously maintaining technataditahs
associated with their own community of ceramic practitieis may ocar in instances of
communal migration as well, as migrating communities would come into contact with others
during their journey, and may further adapt certain identitiesrardberships which would
allow them to connect with other local communities.
Thus,the following expectations may be used to assess the practice of exogathgr

smallscale member displacemed it may relate to the dispersal of Dalma Ware.

1. Dalma cermics in this assemblage may present vessels adhering to a faimliae
opératare that is comparable across sites, representative of the specific ceramic

knowledge of Dalma maintained by others engaged in the same community of ceramic
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practice; howevelther Dalma ceramics within this assemblage may be represented with
a localchaine opératoiras t he i ndi vi dual |l earns the sit
traditions.
2. ltis expected that Dalma Ware made preserdisglacementill primarily have local
chemical and mineral signatures, with a minimum of vessels produced withlocal
chemical signatureThis is based on the assumption that an individual may bring a
number of ceramic vessels from their place of origimereas most wibe made ossite

in aneffort to maintain membership of their given community of practice and identity.

In additionto considerations based on a community of praciti¢e expected that Dalma
Wareresultingfrom exogamyor smaltscale member displacentemould not be irthe majority
of the siteds en butratlkerrepeesent the wares used dynalsinadl guenber of
households within the communityt is also expected that exogamous Dalma pottery consists of
mostly household wares, based on the needed pomsesin individual would brint their new
home and reproduced after their arriv@ihus,displacemenas a method of Dalma dispersal
may ke recognized by a mixture of both trace element signatures and technological traditions as
perpetuated by anindivd ual 6 s i nherent membership in a giwv
community of identity.Ceramics are furthermore expected to be in the mjnpércentage at a

siteor region mostly reflective of household wares.
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Table 3.1 Expectations of Communitied Ceramic Practice in Four Modes of Dispersal

local pottery.

for chemicalmineral
mix if region

encompasses geologicd

Mode of Trade Pastoralism Itinerant Displacement

Dispersal: Specialists (i.e., xogamy)

Ceramic Homogeneous Largely homogeneous | Distinct to asulb> Mixture of practices

technology across region, across region, potential| region served by | some wares reflective
reflecting a single | for slight variation due | potterand of place of origin,
community of to multiple pastoral reflectingtheir others with attributes
practiceat the place| groups or familial community of adapted from local
of origin. distinctiors. practice. community of

practice
Chemical Local to place of Local to scope of Local to site of Potentialmix of
signature origin; distinct from| pastoral route; potentiall recovery; indistinct| chemicalsignaturesn

from local pottery

assemblage due to
sometransported
wares while the

overall

diversity. majority would match
local pottery
Abundance in | Low High Low Low

transportedforms
distinct from local
wares

assemblage

assemblage
Assemblage Special forms, Majority of vessels Specialized forms | Majority of vessels
composition easily packed or reflect a household meant fortarget reflect a hogehadd

market; distinct
from localform.

assemblage distinct
from localforms.

Presence of
ceramic
production
facilities and
tools at site

None

Expected orsite or

within scope of pastoral

route

Expected orsite
evidence of
(specialized)
toolkit expected

Expected orsite.

The followingchapter will use petrographic apdsteanalysis to assesegrtainattributes

of Dalma Ware at two sites in order to explore its communities of practice across regions and

time. The outlined expectations as detailed above will be usedeindaaptersa specifically

assess potential mechanisms of Dalma dispersal into the Erbil Plain at Surezha.
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ChapterlV
Method of Study

To establish possibimodesof dispersabccountable for the transmission of Dalma
Ware, | assessithe practice of Dalma potteryoim two sites.Previous ceramic analyses of the
Dalma type have led scholars to believe that all Dalma Ware was made locally at its given site of
recovery, and pragcted under a generalized community of practice whichrembroad
distances (Henrickson itali 1987; Tonoike 2009)This thesis focusson the petrographic
analysis of ceramic sherds from both Surezha and Dalma Tepe in seeking clarity on Dalma
communit of practice across space and tjrparticularly in the Erbil Plain dfaqgi-Kurdistan
In addition, this petrographic analysiraws oran INAA study (Minc & BuehlmarBarbeau
2020)that examined the chemical composition of Dalma Ware from these twpastevell as

stylistically local ceramicat Surezha.

More than 30 sherds were chosengdetrographic analysis, selected from both Surezha
and Dalma TepeCeramicpetrographys oftenusedin the studyofc er ami ¢ assembl age
productionpractice, oichaine opératoire Petrography allows insight into the mineralogical and
organic compositionf the ceramic vessel, which may allude to traditions within communities of
practice, as discussed in Chapter Ill. Furthermore, petrographic analysis mawpclso

interpretations of geologic provenance and therefore methods of ceramic dispersal.

These petrographic resuligerec o mpar ed with the | NAA data o
ceramic assemblage completed by Minc & BuehhBarbeau (2020). Instrumental Neutron
Activation Analysis (INAA) is commonly used in archaeological provenance studies, as it is

known for its accuracy andd#ity to measure large quantities of attributes per sample (Glascock
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1992; Minc 2008). In ceramic analysis, INAA measures the presence of certain trace elements in

a given ceramic sample, which then can be used to identdysay e | 6 s ge o lwevay,i ¢ oOTr |
while INAA primarily seeks to report the chemical signature of a given sample, it is noted that

this report is a sort of fAaverageo of the sam
inclusions are measured as opeviding a blind analysise f t he sampl eds physic
behavioral composition (Stoltman 2001). Thus, this detailed, measured approach is expertly

paired with petrography, which can further contextualize the INAA chemical report.

Microscopicpasteanalyss of the entire assemblagas also performed in this study
further to characterize the assemblaged identify their community of practicé his was done
to achieve a fuller understanding of ceramic production at each site, with work aiming to
documenthe size and shape of inslans, color, potential slip application, and any observations

into the firing process, all of which is otherwise absent in petrographic and chemical studies.

The Data

This studyexamineseramic samples from Surezha and Dalrepethat were submitted
to the OSU Radiation Center for INAA as part of an ongoing partnership between Surezha
project director Dr. Gil Stein and the OSU Archaeometry Lab in studying the chemical and
mineralogical signature of the Erbil Plain. Ceranamples from Surezha were oeered
during the University of Chicagobs excavation
and permission was given by the Erbil Civilization Museurnagi-Kurdistan to perform the
necessary sampling for chemical ggedrographic analysis. Tot#a 132 clay and ceramic
samples from Surezha Operations 2, 9, and 10 have been analyzed via INA&All¢oisonis

primarily composed of various local buff wares and wasters, including Fine Paste Buff, Chaff
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Tempered Buff, Gt Tempered Buffand Gray Vdres representing LC1 through LC4 periods.

This thesis specifically studied 36 samples from this collection, including the buff wares and
wasters.The INAA sample from Surezha also includes 32 sherds of the Dalma tradgiole (

4.1), of which2lwer e Dal ma | mpressed and 11 were that
Dalma Ware was found within the latest LC1 layers, dating to around 4200 BCE. From the

INAA corpus, 26 Surezha sherdgre chosen for petrographic tksectionimg: 19 sherds

represent he fADal ma Wareo subset and seven were sel

ceramic tradition.

In addition,38 ceramic piecesf Dalma Wardrom the type sitddalma Tepe were
provided by the Penn Museum at the University @irisylvania.With Dr. Gil Stein and
Sur ezhaods pr brjJeho Aldemr, acting asiliatsons, the Penn Museum graciously
allowed the Dalma Ware artifacts from their collection to be submitted to archaeometric analysis
at OSU6s RadRM®MS 13mfrthose samgd ware Dialma Painted, and the remaining
were Dalma Impressedihese ceramics were procured during Charles Burney and T. Cuyler
Young Jr. 6s excavations at Dal ma Tepe under t
and represdrthree Dalma types: Draa Painted, Dalma Impressed, and Dalma Red Slipped.
Based on initial documentation of Dalma Tepe and its later chronological recalibration, Dalma
Ware is dated to ca. 500@500 BCE, andepresents thelasanlu IXperiodin the Usmu-

Solduz Valley sequae (Hamlin 1975; Abedet al.,2017).
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Table 4.1 Total Sample Size of Dalma Tepe and Surezha

Sample Size] # of Thin Sample Size)] # of Thin Total Total Thin
Surezha Sections: Dalma Tepe Sections: Sample Size Sections
Surezha Dalma Tepe
Dalma Ware| 32 19 38 8 70 27
Local Wares| 36 7 0 0 40 7
Total 68 26 38 8 106 34

Sample Selection

Samples were choséor thin-sectioningbasedooth on their ceramic type aoa their
chemical signature. df Surezha, Minc & BuehlmaBarbeau2020 usedprinciple components
analysiscluster analysisand jackknifed multivariate Mahalanobis distance measuo identify
two main compositional grougSurezhal and Surezh&) within the entire ceramic assemblage
both of which appear to represeotdl ceramic production, along with several minor groups that
may represent ImportsThough the samplgizein these mairgroupsis comparable (@ezhal:

n = 50; Sirezha? : he maj oerfell inty theoStrezBaugroapz h a 6 s [

n = 44), t

Inorder to explore the petrographic a

properly
Waresamples from @&rezhal were thin sectioned, and 12 fromr&zha2. Seven samples

represent at ilovaknoreDamaSvanesewerk lkénsse thin sectiahe

TheDalmaWareassemblagéom Dalma Tepeavas determined to be chemically
different from the assemblage at Sure@iianc & BuehlmanBarbeau 2020)Like Surezha, the
INAA data from Dalma Tepe exhibited two distinétetnical groups: Dalma Tepe 1 (n = 3ahy
Dalma Tepe 2 (n = 7glong with several outlierd~our samples from the two main chemical
groups were chosen for thin sectioning.
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In summarynineteen Dalma Wares from Surezha were sampled for thin sectionihg, an
eight from Dalma Tepe. These saswinclude both the Dalma Painted and Dalma Impressed
types. Because these samples represent four distinct chemical groups, this will allow discussion
into traditions of ceramic practice and its variability withinsite addition, £ven norDalma
sampes from the site of Surezha were included to allow comparison of local Surezha wares and
thoseof the Dalma tradition to explore theoriesdidpersan s pert ai ni ng to Dal m
the Erbil Plain. Circumstance concerned primarily with the congation of the artifacts
resulted in an uneven assortment of Surezha and Dalma Tepe celiaewgse, limitations on

available ceramic artifacts not of the Dalma tradition from both sites caused a similar imbalance.

PasteAnalysis

In order to visually chracterize ceramic pastes, all sherds from Surezha and Dalma Tepe
analyzed via INNA wer@hotographed under 50x and 100x magnification using a Keyence
digital fiber-optic microscopewith depthof-field compensation These ceramic paste miero
photos of thenatrix focused on a clean break to ensure an accurate depiction of paste attributes

which will aid in the characterization of a theoretical community of ceramic practice.

For this study, paste photos were assessed for various characteristic attnibluteésg
the type of inclusion sorting (Barraclough 1992), the percentage of inclusiarggven sample
(Matthewet al.,1991),andgrain inclusion shape (Barraclough 1992). Matrix color, based on

the Munsell Color Chart, was likewise recorded in tseasmensge Appendix B).

Dalma TepePaste Analysis
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Pastephotos of the 38 ceramic samples from Dalma Tepe were assessadingl14
painted wares and 24 impressed. The painted wiispkya similar design of streaky, reddish
brown bands of color which can appear as one or two centimeter in(widtht.1). In many
instances, the reddish paint encapsulates the rim and folds over into the vessel interior, which is
painted solidly, without dgnhwathtleexsdme coloro Thiss str i p
reddish interior paint is present, whether theigrpainted or not, in all samples in this study.
The exterior designs are oftentimes streaky to the point where the white paint underneath is
visible in some places. All ahe Dalma Painted appear to have a white or buff colored slip or
paint undernedttheir reddish brown designs. One of the painted wares in this assemblage does
not appear to be of the Dalma type. It is buff colored with a single black band foldetsover i

rim.

Fig. 4.1 Dalma Tepe Dalma Painted V¢a
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From left: DT6020530DT6020544, DT6020665, DT6020585
The Dalma Impressed wares in this study also appeared to have a white slip underneath a
reddish brown paint, sans streaks or other painted dg$ign<.2). Like the painted wares, the

interiors also exhibited solid reds paint over the white slip. The impressed wares appeared

more worn than the painted; oftentimes both the white and red paint had majorly degraded.
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Many of these Dalma Impressed waweere blackened in some areas as well. The impressions
themselves caisted of crescent moeshaped patterns, honeycoiike designs, and thin,
vertically impressed lines. All of the Dalma Impressions leave one or two centimeters blank
belowthe rim, whch is not impressed in any sample of this particular study. A stagiple

has a handle, roughly five centimeters in length with an opening of two centimeters.

Fig. 4.2 Dalma Tepe Dalma Impressed Ware
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From left: DT6020729, DT6020728, DT6020314, DT6G20
The assembl age as a whol ehapngpoorly soyeegastedd al ma
with 65.8%0f sherdsconsideredivery popoonooor 23. 7% considered i
of 5.3% coul d b & Whentcansideringtypesdtineajcsty df lgpthh Dadma
Painted and Dalma Impresseastesvere considered poorly sorted, with Dalma Painted at

71.4% and Dalma Impressed with 62.984g( 4.3).

Al | of D aDalmaWareehpdeadisclusion amount no more than 20%, according
to the estimtion chart modelled by Méewet al.(1991). However, most of the samples had
estimated inclusion amounts betwéein10% Whenseparated btype, Dalma Impressed
suggested dightly higher amount of variability: 69% of the wares samples displayehaision
amounts ofess tharten percent, meanwhile, nearly 80% of Dalma Painted exhibited wares

under this parameteFig. 4.4).
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Grain color as observed under the Keyence digital microscope inchidedal
inclusions whichthad a diversity of colors whickaried per sherdncludingblack, red, yellow,
and various shades of whiteandgrey Based on Barr actnatogdhats gr ai |
(1992), more than half of the ceramic samples have grain inclusions which are exclusively sub
rounded, less timaa quarter of samples include grains which arereuhded or suangular, and
only ten percent of samples exclusively have graiitboth the rounded or subunded type.

This pattern generally continues between typég. @.5).

A total of four samles in the Dalma Tepe assemblage had fiink) cores. Dark cores
are typically a measure of poor oxidation in the firing process, or as a sign of quick firing overall

(Rice 2015)

Fig. 4.3 Inclusion Sorting: Dalma Wate

Inclusion Sorting by Ceramic Type

Number of Samples

Dalma Tepe Dalma Impressed Dalma Tepe Dalma Painted Surezha Dalma Impressed Surezha Dalma Painted
CERAMIC TYPE

a) Inclusion sorting categorsafter Barraclough (1992).
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Fig. 4.4 Inclusion Amount Percentage: Dalma Wale

Inclusion Amount by Ceramic Type

Sample Per Ceramic Type
* Dalma Tepe Dalma Ware
® Surezha Dalma Ware
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a) Percentages modelled aftdatthewet al.(1991).
b) DT = Dalma Tepe; S = Surezha
c) (DT) Dalma Impressed average inclusion amountl#228; (DT) Dalma Painted average incarsamount: 3.86+2.5;
(S) Dalmalmpressed average inclusion amount: 3.97+1.5; (S) Dalma Painted average inclusion amount: 4.55+1.2.

Fig. 4.5 Grain ShapeDalma Waré
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a) Inclusion shape categoriafter Barraclough (1992).
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Suezha Paste Analysis

Paste photos dhe 68ceramic samples from Surezha were assessed for various
characteristic attribute82 of the samples from Surezha are of Dalma Ware tragditicliding
11 Dalma Painted and 21 Dalma Impressed. The Dalma Painted wares kigste vantls of
color which can appear streaky or in blocky stripes; individual bands of color can measure from
less than a centimeter to up to two centimeters in thicKRégs4.6). In some cases, it seems
that a white or buff stripe is purposefully kdygttwea bands of red. It appears that all the
Dalma Painted of Surezha have a white or buff slip underneath the reddish designs. Remnants of
red paint on the interior of these sherds is visible on some of the samples, and all the samples

appear to havafugitive buff slip on the interior as well.

Fig. 4.6: Surezha Dalm®&aintedWares

The Dalma Impressed wares at Surezha appear to have a white or buff slip, and many
appear to have a solid red overcoat as \asllith the Dalma Painted of Surezha, it exy
poorly preservedFig. 4.7). The impressions consist of the honeycomb type, small puncture
holes, and crescent moghaped patterns, amongst others. All of the impressed rim samples in
this study include@ one or two-centimeter gapelowthe rim, without any impressed design.

Some of these samples were blackened in some areas.
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Fig. 4.7: Surezha Dalma Impressed Wares

From left: SR6156e, SR6156¢, SR6156d, SR6117a

Sur ez h a ®vare pastdeenawell soted, with 56.3% of samples with sorting
considered fAgoodo, 40.6% was considered Afair
be poorly sorted. I n assessing by type, 45%
consi der eddd os damtvéed diigtoioo n a |l andl héremamderwadipboa.i r 0 ,

I n contrast, nearly 62% oHadigadbsering,ar@sthe Dal ma | m

remaining was consideréihiro (Fig 4.3).

All Surezhados Dal ma Wafrl®boohlessl 8%afthd Dalmd usi on
Impressedamplesadextremely low amountsf inclusiors (58%), whereas only 9% of Dalma

Painted exhibited such low inclusion amou(iisgy. 4.4).

Under the Keyence digital mi cr os caOMare, t he
appeaedsomewhat less diverse in color than those of Dalma Tepe and limited], tolack, and
white, the variety of which varied persherd Bar r acl oughoés grain spher
(1992) aided in the identification of grain shape; nearly 80% of Sarézed Dal ma War e co
grains which are exclusively subunded, and the remaining sherds have botkrauibded and
subangular grais. When assessing types, however, some clear differences begin to form.
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Whil e Surezhabdés Dal mamotnhs iofsamples withaswbended gramsar ab |l e
(54.4%) and with subroundedo subangulargrains (45.5%) 90. 5% of Surezhaos

Impresed samples have subunded grains alon@&ig. 4.5).

Only two samples of Su ffirmgdoredBoth &radfthea War e h

Dalma Impressed type.

Fig. 4.8: Surezha Local Wares
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From left: SR3276 (Fine Paste Buff), SR3281 (Armpered Buff), SR6031a (waster)

The availability at Surezha also allowed this study to assess seveiahhoa wares
found at Surdza. This subset involves Fine Paste Buff Ware, Grit Tempered Ware, Chaff
Tempered Ware, and wastéFsg. 48). Over al |l , the inclusion sortin
for 58% of these local, neba | ma war es, while 32% of Surezhabo
Afairo sorting, af(kid 4.9.%ll thessamplednomama Warehagan n g
inclusion amount lessthan 13%. Nearly 99% of these samples have an inclusion amount
between 5% and 10%:i@. 4.10). About53% of the samples have grains whaeh exclusively
subrounded, and 46% have grains both-smnded and sulngular; only 1% had only sub

angular gains(Fig.4.11). Under a Keyence digi t-®Dalmawaresr oscope
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have grains colored black, red, and various shades of widtgray. A substantial minority of

these sherds (23 or 31%) exhibited a dark core.

Fig. 4.9: Inclusion Sorting: Surezha Local Wares and Dalma Ware

Inclusion Sorting by Ceramic Type
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Dalma Tepe Dalma Ware Surezha Localized Ware Surezha Dalma Ware
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a) Inclusion sorting categoriesfter Barraclough (1992).

Fig. 4.10: Inclusion Amount Percentage: Surezluwal Wares and Dalma Wate
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a) Percentages modelled affdiatthewet al.(1991).
b) Dalma Tepebalma Ware average inclusion amount = 4.05+2.6; Surezha Local wares average inclusion
amount = 3.83+1.3; Surezha Dalma Ware average inclusion amount = 4.06+1.4.
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Fig.4.11: Grain Shape: Surezha Local Wares and Dalma Ware

20 Grain Shape by Ceramic Type
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a) Inclusion shapeafter Barraclough (1992).

Efforts to statistically characteripaste textureata was undertaken to understand ware
types within and bet ween faare, @aGhiSquar&festofsi ng J MP
Independence was performed in assessingah®positional attributes as discussed above:
inclusion sorting, percentage inclusion amount, and grain shape. Fourcatgafisonsvere
testedn this assessment per definedihtite: 1) Surezha local wares. Surezha Dalma Ware,

2) Surezha Dalma Hdedvs. Surezha Dalma Impressed, 3) Surezha Dalma Wai2alma
Tepe Dalma Ware, and finally, 4) Dalma Tepe Dalma Pawvgedalma Tepe Dalma Impressed.

The test values are outéd in the table belowl &ble4.2).
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Table4.2 Chi-Square Test of Independence as assessed by ware afd type.

2
Assessment Based on Tyg N df p
Surezha Local Wares vs. Surezha
Dalma Ware
Inclusion Sorting 68 3 1.374 7117
Pecentage Inclusion Amouni 68 4 6.901 1412
Inclusion Grain Shape 68 2 1.68 .4318
Inclusion Grain Size 68 6 6.206 .4005
Surezha Dalma Painted vs. Surezha
Dalma Impressed
Inclusion Sorting 32 2 2.353 .3084
Percentge Inclusion Amount 32 3 3.711 .2944
Inclusion Grain Shape 32 1 5.5453 .0195
Inclusion Grain Size 32 3 2.484 4781
Surezha Dalma Ware vs. Dalma Tepe
Dalma Ware
Inclusion Sorting 70 3 37.442 .000F
Percentage Inclusion Amoun 70 9 22.197 .0083
Inclusion Grain Shape 70 2 3.763 .1523
Inclusion Grain Size 70 12 38.327 .000F
Dalma Tepe Dalma Painted vs. Dalma
Tepe Dalma Impressed
Inclusion Sorting 38 3 5.529 .1369
Percentage Inclusion Amoun 38 9 15.837 .0704
Inclusion Grain Shape 38 2 773 .6794
Inclusion Grain Size 38 11 15.366 .1664

a) Where the null hypothesis assumes that compositional attributes (sorting, inclusion amount, and grain shape) are
independent from ceramic types, and the alternative sugbastsompositional attributese not independertf
ceramic types.

b) P values with an asterishdicate values below the level of significance (p = .05).
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Where the correspondingyalue of the statistical value is less than the significance level
(0.05), the null hypothesz f fiffed echice 0 bet ween memlayebes of t he
rejected and the alternative is suggested in its plabe.following key findings should be

noted:

1 Firstwhen assessing Suits®anmadVarsthelctoasiagof war e s
materialsncluding gran size, shape, percentage amount, and the level of sorting
is suggestive of independenci&ccording to the data available, thisplies that
there is no statistically significant associatimiween the tested inclusion
attributes of two ceramic familied the site of Surezha.

1 Secondt when comparing Surezhads Dal ma Pai
Impressedt he test statistic suggests that a
of ceramic trdition, that is, that there may be some association with ceramic
tradition and grain shape at Surezfiis perhaps lends support for the theory
thatDalma Ware production at Surezha have different modelkadhe
opératoirewhen it comes to choosing teze of the mineral inclusions per
ceramic type.However the sane cannot be said for relationships between types
and their inclusion sortingnclusionpercentaggeor grain size

1 Third, thecomparisorof grain shape, sortingjze,and percentage between
Surezhaodos Dal ma Ware and Dal mdusiohepeds D
sorting sizeandpercentage aneotindependent of type, thus implying that such
compositional attributes have some association with that of their type. This may
suggest that Dalma ceransts at Surezha and those at Dalma Twpeeengaged

in distinguishable modes of production concernimgusion sorting and
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percentage. On the other hand, there was no such association to speak of when
assessing grain shape between Surezha Dalma Ware and Dalma Tepe Dalma
Ware.

1 Finally, statistical analysisuggests that Dalma Impressed wares and Dalma
Painted wares at Dalma Tepe were independent of attributes of grain shape,
inclusion sorting, and inclusion amount. This implies that there is no statistically
significant association between Dalma types atridal epe and their

compositional attributes.

Petrographic Analysis

Petrography uses thin sections to analyzertimeral composition anhicroscopic
structure of a ceramic piece. Thin sections are made by first impregnating the ceramic sherd
with epoxy andhen cutting a small piece of the sherditaipon a microscope slide. Once
mounted upon the slide, it is ground to 30 microns (0.03 mm) in thickness. This thin section
allows the researcher to identify the minerals within each sample by observivghtheor of
transmitted light througthethin section under polarizing lightmicroscope (Stoltman 2001).
Due to their distinctive and characteristic crystalline structunegmrals exhibit known,
observable traits undeolarizedlight, which allow theresearcher to accurately identify them

(Nes® 1991, Perkins 1998; Miyashiro 1994; Quinn 2013).
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Table 4.3 Samples thin sectioned in this study.

Sample ID Site Ware Type Time Period Chemical Group Analyzed By
SR3276 Surezha Fine Paste Buff Ubaid Suezha2 Minc & BuehlmanBarbeau 2020
SR3279 Surezha Chaff Tempered Buff LC1 Surezha2 Minc & BuehimanBarbeau 2020
SR3281 Surezha Grit Tempered Buff LC1 Surezha2 Minc & BuehimanBarbeau 2020
SR3273 Surezha Fine Paste Buff Ubaid Surezhal Minc & Buehlman-Barbeau 2020
SR3291 Surezha Grit Tempered Buff LC2 Surezha2 This thesis
SR6031a Surezha Waster LC1 Surezhal This thesis
SR6156¢ Surezha Dalma Impressed LC1 Surezha2 Minc & BuehimanBarbeau 2020
SR6156d Surezha Dalma Impressed LC1 Surezhal Minc & BuehimarBarbeau 2020
SR6156f Surezha Dalma Impressed LC1 Surezha2 Minc & BuehimanBarbeau 2020
SR61569 Surezha Dalma Impressed LC1 Surezha2 Minc & BuehlmanBarbeau 2020
SR6194a Surezha Dalma Impressed LC1 Surezha2 Minc & BuehimanBarbeau 2020
SR619b Surezha Dalma Impressed LC1 Surezha2 Minc & BuehlmanBarbeau 2020
SR6194c Surezha Dalma Impressed LC1 Surezhal Minc & BuehlmanBarbeau 2020
SR6194d Surezha Dalma Impressed LC1 Surezha2 Minc & BuehimanBarbeau 2020
SR6281a Surezha Dalma Impressed LC1 Surezha2 Minc & BuehlmanBarbeau 2020
SR62931 Surezha Dalma Impressed LC1 Surezhal Minc & BuehlmanBarbeau 2020
SR6293a Surezha Dalma Impressed LC1 Surezhal Minc & BuehimanBarbeau 2020
SR6368c Surezha Waster LC1 Low Rb:Cs* This thesis
SR9635 Surezha Dalma Painted LC1 Surezha2 Minc & BuehlmanBarbeau 2020
SR9636 Surezha Dalma Painted LC1 Surezha2 Minc & BuehlmanBarbeau 2020
SR9637 Surezha DalmaPainted LC1 Surezha2 Minc & BuehlmanBarbeau 2020
SR9638 Surezha Dalma Painted LC1 Surezhal Minc & BuehimanBarbeau 2020
SR9640 Surezha Dalma Painted LC1 Surezhal Minc & BuehlmanBarbeau 2020
SR9641 Surezha Dalma Painted LC1 Surezhal Minc & BuehimanBarbeau 2020
SR9644 Surezha Dalma Painted LC1 Surezha2 Minc & BuehlmanBarbeau 2020
SR9645 Sureha Dalma Painted LC1 Surezha2 Minc & BuehlmanBarbeau 2020
DT6127315 Dalma Tepe Dalma Impressed Hasanlu IX Dalma Tepe2 This thesis
DT6127322 Dalma Tepe Dalma Impressed Hasanlu IX Dalma Tepe2 This thesis
DT6020665 Dalma Tepe Dalma Painted Hasanlu IX Dalma Tepel This thesis
DT6020725 Dalma Tepe Dalma Impressed Hasanlu IX Dalma Tepe2 This thesis
DT6020716 Dalma Tepe Dalmalmpressed Hasanlu IX Dalma Tepe2 This thesis
DT6020732 Dalma Tepe Dalma Impressed Hasanlu IX Dalma Tepel This thesis
DT60207G Dalma Tepe Dalma Impressed Hasanlu IX Dalma Tepel This thesis
DT6020719 Dalma Tepe Dalma Impressed Hasanlu IX DalmaTepel This thesis
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Thin sections were prepared by the Vancouver Petrographics Lab. Sarepesit
lengthwise to illustrate the vertl cross section of the vessel; however in the event that the sherd
was simply too small to distinguish directionality, they were sectioned at the region providing
the greatest surface area. For this studyedl@sNikon Eclipse E600 Polarizing Micropen
and an AmScope (x64microscope camera systemhmich resulted in photographs wittpiel
resolutionof 3584 x 274&ach Working at 40x magnificationplur photos were taken of a
single locatioron each thirsection(each photaneasuredhree millimeers) to properly analyze
the aplastic inclusions: One phot@as takerunder plane polarized ligiPPL)to recordthe
structure, shape, and size of the inclusions, and three more photos under cross polarized light
(XPL) at rotating30, 60, and 9@egreesd illustrate possible extinction patterns and other
defining features of a given mineral, as well as the presence of any voids. These four photos are
then used in the process of identifying and quantifyingthggdare 6 s i ncl usi ons, wh
by loadingthe image sets into a pipeline usthg image analysigrogram CellProfilefJoneset

al., 2008)

CellProfilercan assist the researclireffortsto identify, count, and measure aplastic
inclusions, and cabe used in place of a manual pedoiunt(see Appendix for detailg. In
brief, apipeling or set of instructionsyas developetirst to recolor the four images into
grayscale and align them to each other to correct any possible shifting seen during the
photography process. When aligned, Qelfier identifies any light objects against the matrix
of each of the photos amaitlinesthemaspolygons. Because voids will appear lighPiRLand
dark inXPL, subtracting the identified light polygons of tKEL photos will result in a measure
and ount of the voids per sample, with the remaining polygons which are visibly ligtLn

andlight in at least one of th¥PL imagesaredesignated as mineral inclusionBhis approach
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