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Abstractand Introduction
Luminescenceis an effective meansof dating a wide variety of materials found in archaeologicalcontexts, including: ceramics,sediments,fire-crackedrock and heated lithics, architectural
materials (including mortar, plaster and building stones),and metallurgical slag. In this poster we explore the diversity of the technique by presentingdata from a seriesof studies in various
stagesof completion. We do not wish to imply that these are novel analytical techniques; we simply wish to present the variety of ways in which luminescencedating can be used
archaeologically. Presentedhereare completedprojectsfrom sedimentscollectedfrom the JordanValleyand from ceramicsfrom the TurkishBlackSearegion. Currentandproposedprojectsare
also discussed: sediments from the Mongolian Khirigsuur, unfired architectural mortar samplesfrom the Jordan Valley and heat-treated (or tempered) lithics from the SwabianAlb. The
applicability and relevanceof the technique and resultant dates, when available, are also discussed. Eachof these projects was conducted in the University of �t���•�Z�]�v�P�š�}�v�[�•Luminescence
Laboratoryunder the supervisionof Dr. JamesFeathers.

Completed Projects
Presented here are two recently completed studies:  ceramics 
from Sinop, Turkey and sediments from El Hemmeh, Jordan.  
Data from Sinopare a component of Aksel�����•�•�}�v�[�•
dissertation research.  Sediment analysis from El Hemmeh
was conducted by Elizabeth Winter in 2007.  Fine-grained 
ceramic analysis and coarse-grained sediment analysis, as 
with projects like these, have well-established techniques 
and are the most commonly performed analyses in our 
laboratory.  

SinopRegionalArchaeologicalProject: CeramicAnalysis
Locatedon the TurkishBlackSeacoast, the Sinoppromontory has been inhabited sincethe Middle Paleolithic with clear Neolithic and
BronzeAgeoccupations,though most estimatesof agehavebeenbasedon stylistic identification of ceramictypes. In this project, ceramic
sherdsfrom 11 different sites on the promontory have been dated using Thermoluminescence(TL),Optically Stimulated Luminescence
(OSL),and Infra-red StimulatedLuminescence(IRSL)to createan absolutechronology.

Herewe present data from two of those sites, �<���Ç���v�f�v�����”�fand �D���Ì���Œ�o�f�l�š���‰��, to illustrate the ways in which absolutedatescan resolve
ambiguitiesand test assumptionsabout regionswith datesbasedlargelyon stylistic typologies.

First, three brief points of discussionabout our methods:

1. When agesderived from TL,OSL,and IRSLfor a givensamplewere within error terms, weighted averagingwas employed. Weighting
averagingproducesan age where in the statistical areas of overlap are most likely to be the �Z�š�Œ�µ���[age, and reducesthe error term
associatedwith the final age.
2. Convergence(i.e. agreement)between luminescenceand typological ages,when present, is an outcome of independent methods of
analysis; no weighting (i.e. bias)of typologicalagewasusedin the derivation of luminescenceage.
3. Eachsample is also assigneda qualitative grade based on a series of quantitative tests of the luminescencedata for empirical
sufficiency. Thosesamplesthat receivefull marks,i.e., passeachof the eight standards,are givena gradeof A, thosethat passall but one
(or two related measures)are given a B, etc. In this way, when discussingthe age of a site basedon severalluminescencedates with
varyinggrades,one cangivegreatercredenceto thoseagesthat havequalitatively better luminescencedata. Resultsfor �<���Ç���v�f�v�����”�fand
�D���Ì���Œ�o�f�l�š���‰��are presentedhere.

ElHemmehArchaeologicalProject: SedimentAnalysis
Thesite of el-Hemmehin the Wadi el-Hasa, Jordanwas excavatedduring the summersof 2004
to 2007. Oneof the primary researchgoalsat el-Hemmehfocuseson refining our knowledgeof
the transition from hunter-gatherer societiesto complex agricultural societies. Our research
focuseson establishinga solid chronologicalframework through a combinationof luminescence
andradiocarbondeterminations.

Lithic-techno types, specificallyHagdudtruncations, and a singleradiocarbondetermination of
9450+- UncalBPrecoveredfrom primary contexts confirm a PPNAoccupationat el-Hemmeh.
Usingthese more conventionalmeasuresasa comparativechronometricdata set, we evaluate
the power of luminescenceanalysisin this context.

Sedimentsamplesfor luminescencedating were taken from a seriesof hard-packedfloors and
from ashlayersabovethe floors from a hypothesizedPre-Pottery Neolithic A (PPNA)structure.
Twin vertical columnswere driven through the floors (at least four discernible,discreet layers)
covering 20 cm. All samples were subsequently analyzed using Optically Stimulated
Luminescence(OSL).

CurrentandProposedProjects
Presentedhere are status-reports from the analysisof sedimentsfrom below Mongolian BronzeAge monuments
and from architectural mortar from El Hemmeh, Jordanand a project proposal for analysisof heat-treated lithics
from SouthwestGermany. Analysisof the Mongolian sedimentsand the ElHemmehmortar were expectedto be
completed in time for presentation in this symposium,but the lack of a quartz luminescencesignalhasredirected
our efforts towards additional analysis,not of quartzbut of coarse-grainedfeldspar.

BagaGazarynChuluuArchaeologicalProject: SedimentAnalysis
Sedimentsamplesfor luminescenceanalysiswere collected from two sites from the BagaGazarynChuluu
(BGC),in DundgoviAimagof CentralMongolia: BGC854, a slabburial with pottery consistentwith the Early
BronzeAge(ca. 3500-4000BP); and BGC1450, a khirigsuurmonument of unknown agebut with a pieceof
ostricheggshellconsistentwith the Earlyto Middle Holocenebelow the sampledlayers.

Theluminescenceproperties of quartz grainsof 150-180µm were measuredusingOSLsingle-grain analysis.
Thisanalysis(over 2000grains)determined that the quartz in this sampleis not sensitiveto luminescence.
Subsequentanalysiswill therefore seekto obtain data from potassiumfeldspars. As concernsof impartial
bleachingarenot at issue,multi-grain IRSLwill be used.
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Heat-TreatedLithicsfrom SouthwestGermany
It is our goal to implement a luminescence-dating protocol for the southwest GermanFederseeregion
that will yield temporal resolution of low-density lithic scatters found on the surface, as stylistic
differences alone are insufficient for the proper identification and classificationof these scatters. In
particular, Drs. LynnFisherand SusanHarrisof the SwabianAlb ArchaeologicalResearchProject seekto
resolveambiguitiesbetweenMesolithic and Neolithic occupations.

We seekto achievethis goal through the identification and dating of heat-treated (i.e. tempered) chert
artifacts that form a componentof thesescatters. Luminescenceof heated lithics will provide the ageat
which the raw material was last exposedto high heat (roughly 450�ƒC). Interestingly, researchhasshown
that the ideal temperature for tempering chert for knappingis on the order of 300�ƒC; hence,our efforts
may need to focus on those artifacts identified as �Z�(���]�o�µ�Œ���•�[�Ui.e., heated to too high a temperature. An
additional challengeof this project derivesfrom our focuson surfacefinds which could be difficult if the
lithics havelow radioactivity (often the casefor cherts) and we haveto dependon an accurateestimateof
the cosmicdosecontribution.

El Hemmeh Archaeological Project:
Analysisof ArchitecturalMortar
A sampleof mortar was collected from the cultural
fill of a Pre-Pottery Neolithic B structure during
excavationof El Hemmehin 2004. Themortar was
then prepared for analysis by isolating interior
grains(at least2mm from anyexposedsurface).

Theseunexposedgrains were then analyzedalong
three lines: fine-grainedTLanalysis(usingfilters for
the blue-green and, later, the orange wavelength
spectrum) of the 1-8 µm grains , OSLsingle-grain
analysisof the 125-150 µm quartz grains,and IRSL
analysisof the 1-8 µm potassiumfeldspargrains. TL
analysis produced no discernible signal in either
wavelength. OSL single-grain analysis lacked a
luminescencesignal,but, interestingly, the fine grain
(1-8 µm) IRSL analysis did yield a very high
luminescencesignal �t so high that it produces a
geological age within the Pleistocene! This is
indicative of a sample that is poorly bleached,i.e.,
very few of the grains were exposed to sunlight
duringconstruction.

Subsequentanalysis will therefore seek to obtain
data from single-grains of potassiumfeldspar (150-
180 µm), as this will focus the analysison grains
from the samplethat are sensitiveto luminescence
while alsoallowing for analyticalsortingof bleached
from unbleachedgrains.

FutureAnalysisof BagaGazarynChuluuSedimentsandElHemmehArchitecturalMortar
To illustrate the potential of potassiumfeldspar dating in geographicalareaswith poor quartz sensitivity, we present here
unpublishedluminescencedata from geologicalanalysesof the Gobi-Altay fault systemin southwesternMongolia (Mushkinet
al.). Recentlysubmitted for publication in the journal Geology, the authors �t includingDr. Feathersof the UW Luminescence
Laboratory�t measuredthe IRSLsignalfrom individual grainsof potassiumfeldsparafter determining that the quartz wasnot
sensitiveto luminescence.

Theweightedhistogramfor the correctedagesobtained for 90 individual grains,shownhere,displaysthree modes�t at ~70ka,
~ 120ka, and ~210ka �t interpreted here asindicatingpartial bleachingat the time of deposition. Theyoungestgrains,at ~70
ka, are assumedto represent the well-bleached grains. It is our goal to complete similar analyseson the El Hemmeh
architecturalmortar, usingsinglegrainsof feldsparto identify fully bleachedcomponents. Impartial bleachingis not a concern
at BGC,allowing analysisto proceedon multi-grainaliquots, wherein aggregatevaluescanbe assumedto accuratelyrepresent
the ageof deposition.

Radial Graph of U1278 and 
U1279, Floors

ElHemmehArchaeologicalProject: SedimentDiscussion
Our goal was to resolvediscreetagesfor eachfloor, by usingSingleAliquot Regeneration(SAR)
on singlegrainsof quartz (90-125microns)taken from 5 cm incrementsof eachsamplecolumn.
Thisproved unrealistic, as agesfor eachincrement were statistically indistinguishable(i.e., the
roughly 5% analytical error was greater than any age difference between �^�(�o�}�}�Œ�•�_�•. The data
presentedhere derive from adjacent5cm samples(U1278and U1279) with statistically identical
equivalentdosevaluesderivedfrom a singlecomponentwith very low mixing.

Thesedata place the construction of the floors in the PPNA,making this the oldest excavated
portion of el Hemmeh thus far. Thesedata are in agreement with the radiocarbon analysis
performed on associatedpolyaromatic hydrocarbonsfrom an associatedhearth. The ash layer
directly abovethe floors is contemporaneouswith the floors themselvesand the upper ashlayer
hasan agethat is stratigraphicallyconsistent. In this example,luminescenceis an effective and
powerful meansof supportingadditional linesof evidence.SinopRegionalArchaeologicalProject: CeramicDiscussion

Basedon our results, �<���Ç���v�f�v�����”�f, a site expected (from stylistic typology) to fall within the Early Bronze Age (ca. 3rd
Millenium BC),insteadhasa multi-componentoccupationalhistory, with nodesof occupationduring the 8th Millennium BC,
the 5th Millennium BC,and the 5th CenturyAD.

�D���Ì���Œ�o�f�l�š���‰��, a site expected to be occupied during the 5th Millennium BC, is much younger than expected, with ages
clusteringvery tightly around4 ka BP.

Theseresults suggestthat the use of luminescencedating �t an absolute dating technique that provides accuratecalendar
dates �t has significant utility in revising regional ceramic chronologiesin areas with inadequately developed typological
methods.


