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CHAPTER 1

USING TINY ARTIFACTS TO ANSWER BIG QUESTIONS: INTRODUCING
STONE TOOL PRODUCTION, SOCIAL DIFFERENTIATION, AND MULTI -AGENT

SYSTEMS AT TAMARINDITO

Introduction

Whenmostpeoplethink of the Maya, theyimaginestunning forestfilled horizonsdense
with giganticpyramids palacesadornedwith beautifully carvedimagesof Mayarulersandgods,
stelaecoveredn detailedhieroglyphictexts,andmostrecently,depictionsof the Mayacalendar.
Handheldartifactsrecoveredrom thesecontextsjncludingintricately paintedpottery,carved
figurinesmadeof ceramicand/orjade,andlifelike humanmasksarealsohighly reveredand
coveted.Thoughthesecontextsandartifactsareof greatimportanceo Mayaarchaeologynd
contributea greatdealto our understandingf the lives of Mayaelites,religion, andpolitical
organizationtheseitemsreveallittle aboutthe activitiesassociatedavith the daily lives of Maya
residentdiving outsidetheroyal palacesywho comprisedhe overwhelmingmajority of Classic
Mayasociety.If we wantto illuminatetheactivitiesof Mayanon-elites the materialsusedboth
within andoutsideresidentiahouseholdsnustalsobe carefullyexaminel andanalyzedo paint
afuller pictureof ClassicMayasociety.

Thehumidtropical Maya climatelimits our opportunitieto engagewith manyof these
materialshowever.Dueto their perishablenature,manyhouseholdnaterialssimply do not

suwvive in thearchaeologicatecord,makingit difficult to reconstructesidentialactivities.On



the otherhand,stoneartifacts,suchasobsidianandchert,arevirtually indestructibleandwould
havebeenusedby nearlyall membersof Mayasocietyfor a plethoraof activities,makingthese
implementsdealfor examiningmultiple facetsof ancientMayalife. Moreover,becausef the
sheemumberof lithics recoveredat archaeologicasites,the analysisof stonetools offerskey
advantagesverother(often morepopular)materialculture,suchasceramicsandgrand
architectureincludingtheability to collectandanalyzdargequantitiesof lithic debitageThus,
theanalysisof stonetool productionhasthe potentialto elucidatenot only the activitiesthat
weretaking placewithin andoutsidenon-elite household$ut canalsoleadto adeepermndmore
nuancedinderstandingf ClassicMayaeconomiesincludingwho controlledcertainaspectof
stonetool production suchastechnicalor ritual knowledge andthe motivesandchoicesof
producersandnonproducerslike.

To effectivelyreconstrucClassicMayaeconomicsystemsthis studyreliesheavilyon
microdebitagesa representationf stonetool production.The ClassicMayamanufactured
stonetoolsfor avariety of reasonsincludingdaily domestidasks tradefor neededyoods,and
ritual activities,andeachof thesetypesof productionleavesa distincttracein thearchaeological
record(thoughthattracemayadmittedlybedifficult to identify). Mayaarchaeologisthave
typically reliedsolely onthe presencef stonetoolsandmacrodebitagémeasuring> 6 mm) to
identify areasvherestonetoolsweremanufacturedThoughtheseartifactsarecertainlythe
resultof stonetool production relying solely ontheseassemblageis problematidbecausehese
artifactsarelargeenoughto be easilymovedthroughcleaning sweepingandnaturalpost
depositionaprocessesuchaserosionanimaldisturbanceandbioturbation(Bertranetal.

2012;Gifford-Gonzaleztal. 1985;HomseyMesse etal. 2016; Stafford1995)



Because microdebitage is more resistant to-gepbsitional movement than larger
macroartifacts or tools, which are rarely recovered in their original location of deposition,
microdebitage (measuring < 6 mm) is a mucherappropriate spatial indicator of where stone
tool production was taking place, especially when combined with the presence of macrodebitage
and stone tools themselvé&samining living spaces within and outside of structures is also
essentialFollowing Scott(1985, 1990)Robin asserts théibusehold archaeology exposes
calledhidden transcriptsor fithe social perspectives developed by members of society through
their living experience8 i n v i s i publietranstriptsiithegokiert and public
represetations in writing, art, and architecture of society's dominant groups, which may not
"represent” the living experiences of all members of socié@®obin 200359). As such, these
artifacts may identify areas of primary stone tool production that thagtigionally been
rendered archaeologically invisible, further uncovering invisible processes such as economic
activities taking place within households, social and economic relationships between households,
and networks of technical and/or ritual knowged

Thus,asthe materialproductof lithic productionremainingprimarily in thelocation
wherethatproductionfirst took place,the analysisof microdebitagellowsfor theidentification
of repeategroductionbehaviorsacrossspaceandtime, thusrenderingvisible manyof thetypes
of productiontaking placewithin individual householdsndacrosghesite of Tamarindito.In
doingso,this dissertationlluminatesmultiple overlappingeconomicsystemgaking place
simultaneouslyvhile contributingto the greatergoal of maintainingthe overalleconomiowell-
beingof theresidentdiving within Tamarindito.In this way, this researcltcomplementsand
expandsiponpreviousstudiesconcerningMayasocialstructureandthe studyof stonetool

productionby: 1) rethinkingagencyin multi-agentsystemsn which individualsinteract,
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observeandtrustoneother;2) re-evaluatingritualizedproductionastheresultof multi-agent
systems33) demonstratinghe potentialof microdebitagesanimportantresourcen revealing
sitewide andhouseholdlynamicsthatlargerartifactsrenderinvisible; and4) providingthe
basisfor amorerobustfuture understanding@f ancientMayaeconomieslin the following
section,| providebackgroundnformationfor Tamarindito previousarchaeologicastudiesthat

havebeenconductedhere,andtherationalebehindexaminingstonetool productionat this site.

The ClassicMaya Capital of Tamarindito

Overview of Investigations. Locatedin the Peténregionof GuatemalgFigurel.1),
Tamarinditoservedascapitalof a ClassicMayakingdomfrom 400-800AD. Tamarinditowas
first discoveredn 1958,andmappingof the sitebegann 1984.Excavationdegann 1990as
partof theVandenbilt PetexbaturRegionalProject(Demaresf006;Houston1993;06 Ma n s k y
2007).Fieldwork continuedthrough1994in the site centerandadjacentesidentialgroups
(Valdésetal. 1994).Excavationseasedintil 2009with theinitiation of the Tamarindito
ArchaeologicaProjectco-directedby MarkusEberlof VanderbiltUniversityandClaudiaVela
of ColegioEvelynRogersn GuatemalaThis projecthasfocusedon the LateandTerminal
Classicnon-elite residentialgroups(Eberl2014;EberlandVela Gonzale2016). Thesite
includestwo mainplazas(A andB) situatedatopadjacentills (Figurel.2).

Brief History of Tamarindito. PlazaA wasconstructedluringtheEarly Classicperiod
andincludesseverplazaswith palacesatemplepyramid,anduncarvedbanelsEberl2014;
EberlandVela Gonzale2016).Studiesof hieroglyphicinscriptionsindicatethatPlazaA was

the seatof powerduringthefifth andsixth centurieswhile PlazaB, locatedapproximately400



meterssouthwesbf GroupA, becamerominentin the Late ClassicPeriod(seventhandeighth
centuriesandwaslikely the seatof theruling lineageat Tamarinditothatreigneduntil 762 AD
(EberlandVela Gonzale2016;Houston1993).The extentto which PlazaA continuedo be
occupiedduring the Late Classicis not completelyunderstoodthoughmanyof theresidential
groupsto the northeasof PlazaA containLate ClassiccomponentsAll excavatedesidential
groupswestandsouthwesbf PlazaB (includingall locationssampledor this project)were

occupiedduringthe Late ClassicPeriod,the heightof occupatiorat Tamarirdito.



Figure 1.1 RegionalMap showingLocationof Tamarindito(mapby MarkusEberl)
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Regionallmportance. Tamarinditois locatedwithin the Petexbatumegion,which
comprisegheportionof the Departmentf Peténthatis situatedbetweerthe PasiénRiverto the
eastandthe GuatemalaViexico borderto thewest. This areais rich with archaeologicalemains
from throughouthe ClassicMayaperiod(600-800 AD) andwasextensivelysurveyedoetween
1989and1996by the PetexbaturRegionalArchaeologicaSurvey,directedby Arthur Demarest
andJuanAntonio Valdés (Demaresti997,2006;0 6 Ma n20K )yresultingin theidentification
andmappingof severaimportantMayacentersMost of thesedateto the Late Classicperiod
(ca.AD 600-800),whichis widely consideredo bethe heightof Mayapolitical power.These
sitesprimarily includeDos Pilas,AguatecaPuntade Chimino, Nacimiento Arroyo de Piedra,
andTamarindito.

Thecentrallocationof Tamarinditoin the Petexbatumegionof the Mayalowlands
allowsfor theregionalcomparisorof intra- andintersiteeconomicstrategiedbetween
Tamaindito andotherpolities. This projectis especiallywell-suitedfor comparisonsvith
AguatecaandCeibal(lying outsidethe Petexbatumegion),wherestonetool economiedave
beenintensivelystudied(Aoyama2009;Aoyamaetal. 2017;Inomata2001).For eachof these
sites,chertis ubiquitouswithin a few kilometersof thearea(Aoyama2009),while obsidianhad
to beimportedfrom nonlocal sourcesundredf kilometersaway, signalingat leastpartial
elite controlof this exchangeThe proposedesearciwill compareheinterplay betweerchert
andobsidianproductionon socialstructureanddivision of laborat Tamarindito which canthen

becomparedvith theseregionalstonetool economies.



Socioeconomidifferentiation at Tamarindito

Becausd amarinditoservedasaroyal captal duringthe Late Classicperiod,this siteis
idealfor examiningsocialdifferentiationduringthe so-calledheightof Mayacivilization. Late
ClassicMayacapitalsareunderstoodishavinga hierarchicalpolitical systemwith Mayakings
ruling overthe entirepolity andhavingcontrolovernumerougesourceswhilei c o mmoner s 0
havethe very leastamountof powerandresourcesWithin Tamarinditoitself, multiple lines of
archaeologicatvidencedemonstrat¢hattheresidentaveresociallyandeconomicly stratified,
supportedy the exceptionahumberof residentialcontextsthathavebeenexcavatedvithin the
site. Tamarinditois oneof thefew sitesin Guatemalavherenon-elite householdiavebeen
excavatean suchagrandscale.Of theapproximate} 60 residentialgroupsidentified,43 have
beenmappedandtestpitted,alongwith both plazag(Figure1.3). Throughtheseexcavationand
subsequerdnalysegEberlandVela Gonzale2016) the following datahavebeenusedto
illuminatesocioeconomidifferentiationat Tamarindito:1) the constructiorvolumesof
residentialgroups;2) the distanceof residentialgroupsfrom the elite plazas;and3) differences
in the cuttingedgeto-mass(CE/M) ratiosof obsidianbladesfoundwithin eachcontext.

Architectural Representationsof Wealth and Status. At Tamarindito residential
groupstendto bespatiallyseparatedrom neighborsandto containfunctionally differing
buildings,includingresidencesshrines andkitchens Eachlikely containedadistincthousehold
andi judgingfrom similar patterngn ancientMesoamericad servedasthe basicsocialunit
(Eberl2014 Monaghanl996;Robin2003 Wilk andAshmore1988;Wilk 1983;Wilk and
Netting1984) As such,| regardresidentialgroupsat Tamarinditoasdiscretehouseholdswith
eachstructureplaying servinga specificfunctionwithin thathouseholdBy measuringhe

volumeof the constructiommaterialsusedto manufacturghesehouseholdsarchaeologisthave
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beenableto measureherelativestatusandpolitical powerof individual households
within Mayaarchaeologicasites(Abrams1994;Chase2017;EberlandVela Gonzale22016;
WebsterandKirker 2015) andthis hasbeendeemedneof the simplestandmoststraight
forwardmethoddor establishingvealthhierarchiesArchitecturalremainsserveasa proxy for
time andlaborinvestednto procuringthe materialsneededmanufacturingany neededarts,
andthe constructiorof the building itself (Abrams1994.:2)

To establisithe socioeconomistatusof eachresidentialgroupexcavatedat Tamarindito,
constructionvolumesweremeasuredor eachgroupandcomparedo thatof PlazasandB by the
TAP (EberlandVela Gonzale22016) Constructionvolumesfor excavatedyroupsat
Tamarinditorangefrom 4.9n7 to 266n7, while the constructiornvolumefor PlazaB (which
would havebeencontemporaneous the vastmajority of householdyroups)measured
15,970m. This demonstratethat thoseresidingin the plazawereableto commissiorgreater
amountsf materialsandlaborfor building their residencesyhich equatedo their statusas
elites.Converselytherelatively small constructionvolumesof houseoutsidethe plaza
demonstatethattheseresidentglid not havethe sameaccesgo resource®r labor. Further there
is alsoa largedisparitybetweerthe householdshemselvesyith thelargestresidentiabeing54
timeslargerthanthe smallestresidentialgroup furtherstresang theincreasedccesso
resourcesincluding building materialsandpotentiallyservantgo assistin runningthe
householdLiving closestto the plazaalsolikely signaledhigh socialstatus asthesehouseholds
wereclosesto theroyal residences.

Residentialgroupsarealsospatiallydispersedlongthelandscap®f Tamarindito,
primarily to the southwesbf PlazaB. DistancedetweertheseresidencesndPlazaB vary from

57.6meterg5TQ-b) to asfar awayas1.33km (50R-b). Both metrics(constru¢ion volumeand
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distanceto-plaza)areconsideredo be measuresf political statusandwealth,andin orderto
testwhetherthe volumeof residentialgroupsdecreaseasgroupsgetfurtherfrom the plaza,l
conductech Pearsorcorrelationtestusingthe statisticalsoftwareR. Theresultsindicatethat
thesetwo variablesaremoderatelynegativelycorrdated,r = -.35p < 0.026,andthis correlation
is statisticallysignificant. This demonstratethatasresidentialgroupsat Tamarinditogetfurther
awayfrom PlazaB, the constructionvolumetendsto decreasef-urther,thoughwe only seea
moderatecorrdation here thesedistanceglo not representhe pathsthatmayhavebeentaken
from the plazato eachresidencewhich may havemadesomeof thesedistancevenlonger,

thusincreasinghe correlation.

The Relationship betweenSocial Differentiation and StoneTool Production at Tamarindito
Tamarinditois uniquelysuitedfor ananalysisof Mayastonetools productionfor several
reasonsln additionto havingalargenumberof excavatedouseholdso pull datafrom, the
constructiorof housefloors at Tamarinditomakesthe site particularlyamenabldo
microdebitagenalysisUnlike manyotherMayasiteswherehouseholdandplazafloors were
coveredwith stuccolittle evidenceof this hassurfacedduringexcavationsat Tamarindito(Eberl
andVela Gonzaez2016).Forexampleatthesite La Trinidad (alsolocatedin the Pegn),
micromorphologicahnalyse®f stuccofloorsin bothelite andsub-elite contextsrevealedhatno
microartifactshadinfiltrated the stuccofloor (Spensley2004:9) Instead plazafloors at
Tamarinditowerelikely madeof gravelcoveredwith smoothedsoil (Eberl,personal
communication2018).Becausef this, microdebitagevould havemigratedmoreeasilyinto

floors (andpreservingn thearchaeologicatecord),whereasn thick stuccofloors, debitage
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would havebecomestuckat the surface makingit highly visible andmoreeasilyremovedor
sweptaway.

CE/M Ratios asWealth Indicators. The TAP alsocalculatedCE/M ratiosfor obsidian
blades recoveredrom residentialgroupsandaveragedheseratiosfor eachhousehold Eberland
VelaGonzéale2016:134) Developedoy SheetandMuto (1972) greaterCE/M ratiosgenerally
equateto alongeruselife for thetool andarealsoconsideredo demonstratstandardizadn of
obsidianbladeproduction.Basically,thelongerthe cuttingedge the greaterthe uselife of the
tool. In thisway, wealthandstatusdifferencesetweerhouseholdganalsobe gaugedasedn
CE/M ratiossuchthatwealthierhouseholdshathadgreateraccesgo obsidianshouldhavelower
CE/M ratiosbecaus¢hesehouseholdsvould havehadlessneedfor efficiency.Conversely,
householdshathadlimited accesdo obsidianwould haveneededo conserveheseresources,
leadingto higherCE/M ratios

During the ClassicPeriodin MesoamericaaverageCE/M ratiosfrom sitesin the Maya
Lowlands(5.73cm) aresignificantly higherthanaverageCE/M ratiosfor the MayaHighlands
(3.52cm) (Tablel1.1) wherethe primary obsidiansourcesarelocated(Sidrys1979:595) This
differencehasbeenattributedto the needfor efficiencydueto thelong distanceghatobsidian
hadto betransportedrom sourcedocatedin the MayaHighlandsto sitesin the MayalLowlands
(EberlandVela Gonzéale2016;Inomata2009; SheetsandMuto 1972).Becausél amarinditois
locatedover200linearkm from the nearesbbsidiansourcejt is assumedhatthe CE/M ratios

of bladesrecoveredrom the sitewould berelatively high.
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Table 1.1 Cutting Edge/MassRatios Calculated at ClassicMaya Sites

CE/M
Ratio
Site (cm/g) Citation
Cancuen 2.87 Kovacevich 2006
Ceibal 3.74 Sidrys 1978:15.52
Tikal 4.08 Sidrys1978:150152
Altar de Sacrificios 4.55 Sidrys 1978:154.52
Piedras Negras 5.15 Sidrys 1978:15.52
Aquateca 6.75 Inomata 1995:565
Tamarindito 6.8 Eberl and Vela Gonzalez 2017:134

Nacimiento and Dos Ceibe 7.42 Eberl 2014:24953

For excavatedesidentialgroupsat Tamarindito theaverageCE/M ratiois 6.8 cm/g
(EberlandVela Gonzale2016:134) significantly higherthe averageeportedfor Lowlandsites
by Sidrys(1979) Comparedo otherLate Classicsiteswithin andoutsidethe Petexbatumegion,
CE/M ratiosat Tamarinditoarehigherthanat Altar de Sacrificios(4.55cm/g), but match
Aguatecg6.75cm/g)almostperfectly(EberlandVela Gonzéle2016:134nomatal 995:565;
Sidrys1979:595) Two othersmallsiteswithin the PetexbatunNacimientoandDos Ceibas,
reportahigherCE/M ratio of 7.42cm/g (Eberl2014:249253). Theseratiosarein stark
comparisorto theaverageCE/M ratio of 2.87cm/grecordedor Cancuena Late Classicpolity
locatedjust southof the Petexbatumegion(Kovacevich2006:301) whosestrategigposition
betweerthe highlandsandthe lowlandsallowedfor accesgandattimes,controlof) obsidian
traderoutes(Demaresetal. 2014) Ceibal lies approximatelyl 3 km northof Cancueralongthe
sameriver andproducedanaverageCE/M ratio of 3.74cm/g, meaningthatCeibalalsolikely
benefitedfrom the obsidiantraderoutesalongthis river. Thus,it would appeathat

T a ma r i gedgrapiopdstionfurtherfrom riverinetraderoutesmadeit moredifficult to
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obtainobsidianresourcesluringthe Late Classicperiodandthuswould haveneededo make
their obsidianresourcesastaslong aspossible.

CE/M ratios can also be usedto examineintrasite obsidiandistribution and patternsof
wealth. For example, the majority of obsidian blades recoveredat Tamarindito are from
ResidentialGroup5PSd. Evenso, Figurel.4 demonstratethat ResidentialGroup5PSd did not
averagdhe highestCE/M ratiosat Tamarindito,suggestinghatthis householchada lessemeed
for efficiency comparedo manyotherresidentialgroups. This is counterintuitive however this
householdwhichis locatedoverakilometerfrom PlazaB, wasa relatively low-statusresidence.

For excavatedresidentialgroupsat Tamarindito, CE/M ratios rangefrom 0 (at 5PRb
where no obsidianbladeswere recoveed) to 14.7 cm/g (at 5PQa). Interestingly,a Pearson
correlationtestfailed to demonstratea correlationbetweenCE/M ratiosand either construction
volume(r = -.078,p < 0.63) or distanceto the plazas(r = -.072,p < 0.066).Thus, eventhough
construction volumesand distancesrom residentialgroupsto PlazaB demonstratex negative
correlationthatlikely representslecreasingvealthandstatusasresidencegetsmallerandfurther
away from the elite plaza, CE/M ratios at Tamarinditosuggestthat obsidian bladeswere not
distributedaccordingto political statusor wealth, a suppositionthat is supportedby the vast
majority of obsidianbladesbeingrecoveredrom a non-elite residencdocatedl.1 km from Plaza
B at Tamarindito.Thisraisesnterestingquestionsurroundingherelationshipbetweerstonetool

production statuswealth,andthe agencyof stonetool producers.
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RegionalUnderstandingsof ClassicMaya StoneTool Production

ThoughMayastonetool productionpracticeshavetraditionallybeenundervalueagnd
understudiedmorerecentanalysest severalClassicMayapolitieshaveled archaeologisto
agreethatthereis no standardorotocolthatexplainshow the Mayaproducedstonetools, asis
true of manyeconomicsocial andpolitical aspect®f ClassicMayalife. "Evenbetween
communtieslying only afew km apart,the historicaltrajectory,andthe social,political, and
economicorganizatiorof commoneissettlementganbe quite different(Robin200361). Some
sitesboastextensivechertworkshopssuchasevidencedat Colha while othersappeato
produceno significantcherttools outsidethosemanufacturedor immediatehouseholduse.

Obsidiantool productionbecomegvenmorecomplicatedwith sitessuchasCancuen
producingmassiveamountsof bladecoresto bedistributedacrosgheregion.Still, noregional
analyse®f Mayastonetool productionhavebeenundertakenln the presensection,| review
themostsignificantanalyse®f ClassicMayastonetool productionconductedat a handfulof
ClassicMayacentersThoughthis discussions from from comprehensiveheseexamples
represenmanyof the mostsignificantundertakingsconcerningviayastonetool productionand
illustratethe vastdifferencesetweerthesestudies.The contextsn which stonetool production
wasexaminedvariesgreatlybetweerelite andnon-elite contexts pbsidianandchertproduction,
andothe factors,butwhatis mostevidentis thatnoneof theseexaminationgonsidersitewide
lithic productionstrategies.

Currently,the bestevidencdor householdstonetool productioncomesfrom therapidly
abandonedlayasitesof Cerén,in El Salvadorand Aguatecajn GuatemalaCerénwasburied
circa600AD by the eruptionof the nearbyLomaValderavolcano(Sheetsl992) while

Aguatecavasburnedto thegroundduringa Military attackin circa810AD (Aoyama2009;
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InomataandTriadan2014;Sheet200Q 1992) Becausef thesesuddercatastrophi@vents,
evidenceaegardingdaily activitieswaspreservedvithin householdsit bothsitesasthe cities
wererapidly abandonedevenso,only a handfulof householdfiavebeenexaminedt eachsite.

Cerén. At Cerén,Sheetg42000)examinechouseholgroductionat only four households
(threenontelite andoneelite). Sheetgdivideshouseholceconomicactivitiesat Ceréninto three
categoriesl) itemsproducedor householcconsumption?) itemsproducedo betradedwith
otherhouseholdsand3) exchangef surplusitemsfor itemscontrolledby theelite.

Interestingly thethird of theses the only categorythatinvolvesanysortof elite control.i Ev e r y
householdexcavatedgofar at Cerénproducedat leastonecommaodityin excesof whatthey

neededvithin the householdandpresumablythatsurpluswasexchangeavithin thevillage for
thecommoditiesotherhouseholdeverproducedrom theirparttimes pe ci a |l (Bheast i ons 0
2000:218) Obsidanwasprocuredrom this type of exchangeand,eventhoughit has

traditionally beenconsidered luxury good,wasrecoveredwo of thethreenon-elite households
excavatedThoughtheseanalysegprovidedcrucialinsightsregardingdaily activitiesandthe
generalkeconomythis smallsampleis not necessarilyepresentativef all potentialhousehold
economicsituations.

Aguateca In contrasto theresearctat Cerénwhich focusedprimarily on non-elite
householdsAoyama(2009)examineckelite contextsat AguatecaChemicalcompositionof
obsidianfrom Aguatecademonstratethatresidens imported96 percentof obsidianfrom the El
Chayalgeologicalsource Obsidianwasimportedprimarily aspolyhedralcores which would
havebeenknappednto prismaticbladeson site. Aoyamasuggestedhatelite craftspeoplanay
havemanufacturegbrismatc bladesneartheir residencednterestingly however,no workshops

or workshopdumpsindicativeof obsidianbladeproductionhavebeenrecoveredat Aguateca.
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This maysuggesthattheseactivitiesoccurredprimarily in non-elite contexts but further

researchespeciallyinvolving microdebitagenalysisjs necessaryo testthis theory.

Evidencefor StoneTool Production at Tamarindito

Sincetheinitial excavationdegann the 1990swith the VanderbiltPetexbaturRegional
ArchaeologicaProject little evidenceof intensivestonetool productionhasbeenrecoveredat
Tamarindito.Most householdexcavationhaveuncovereda handfulof chertandobsidiantools,
mostof which areconsideredo havebeencommonutilitarian objectsrequiredto complete
householdtasks.Investigationsundertakerprimarily by JuanAntonio Valdés uncovered
evidencédor a potentialexception A possibléithic workshopwasuncoveredat Residential
GroupQ6-2 (asnamedduringthe PetexbaturiRegionalArchaeologicaProject),locaed
northeasof PlazaA. Becausehis groupwasnot reinvestigatedyy the TAP, thefollowing
descriptionis basedn descriptiongrovidedby (Emeryetal. 1994:53 58) and(Valdés
1997:329)

Ceramicdoundduringthe 1994excavationglatethis groupfirmly to the Late Classic
period.This groupconsistof threestructuredocatedon the north,west,andsouthsidesof a
rectangulaplaza.Thewesternmosstructure(Q6-8) wasbuilt slightly into the hillside andopens
up to the horizonandscenicviews of the LagunasTamarinditoandPetexbaturio the east.
Becausef this, Emeryandherco-authorssuggestedhatthis wasthe mostimportantof the
threestructuresWithin this structure a burialwasuncoveredf a male,aged20-35, coveredn a
layerof obsidianandchertflakes.Theteetharereportedio havebeenin excellentconditionwith
no cariesobservedThis discovery,combinedwith the proximity of this groupto PlazaA andthe

panoramio/iew associatedavith thelocationof this structure suggesthatthis occupantvas
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likely of anelite status(Emeryetal. 1994.:54) Theonly otherknownburial at Tamarinditoto
haveincludeda similar layerof lithic debrisis thatof Aj 1 h Wadalok thelastindependenKing

of Tamarindito buriedin PlazaB (Eberletal. 2019;EberlandVela Gonzakz2016;Gronemeyer
etal. 2013:329Valdés1997)

ThoughEmeryandhercolleagueslo not suggesthataworkshopexistedin GroupQ6-2,
Valdés(1997)suggestshattheinclusionof lithic debriswithin Burial 4 mayindicatethatthis
groupwasoccupiedby lithic artisansvho manufacturedithic toolsfor the elitesof Tamarindito.
Lithics of this quantityhaveonly beenobservedn royal tombsin the MayalLowlands,suchasat
DosPilas, Tikal, UaxactunCaracol,andAltar de Sacrificios(Valdés1994) Valdésseemdo
suggesthatperhapshe occupanbf this burial wasactuallya high-statudithic specialistand
wasthusburiedwith thesdithics to honorhis occupatiorin life.

TAP excavationgonductedetweer2009and2014produceda total of 7,8140bsidian
(n=688;1771.5g)andchert(n=6,730;396.3kg)artifacts.Obsidianartifactsincludeprismatic
bladegn=536;77.9percent) debitaggn=87;12.6 percent) cores(n=36;5.2 percent) and
unidentifiableobsidianartifacts(n=29; 4.3 percent).The overwhelmingmajority of thesewere
recoveredrom ResidentialGroup5PSd, whereexcavationgproducedr5.7 percentof all
obsidian(EberlandGonzale2016:135)and15.4percenbof all chertrecoverediuring TAP

excavationst Tamarindito.

ResearchQuestions
This project will explore the effects and outcomes of stone tool production inagett
social systems by exploring the following two questidr)ddow are power differentials

produced within multi -agent production systemsand2) Who was involved in the
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production of stone tools, and how were these relations structureduestion 1 will elucidate
sitewide exchange systems, while Question 2 will elucidate ritualized knowledge within
households.

Question 1. This questionfocuseson site-wide differential productionby examininghow
powerstructureeemergewith andalongsidehouseholebrganizel productionwhich resultsin
particularsystemf labordivision. To addresghis question] will compareconstruction
volumesanddistance®f household$rom the plazasto artifactualdatacollectedduring
excavationgat Tamarinditoandmicrodebitagealatacollectedduringthe currentproject.|
proposehreeproductionscenariogself-sufficiency,communityexchangeelite control) at
Tamarindto. Thesescenariosresimilar to thoseidentifiedat Cerénby Sheetg2000)and
looselyfollow B r a u d¥92) threelevel modelof theeconomy| expandonthe Cerén
study,however by substantiallyincreasinghe samplesize(39 householdst Tamarinditovs.
four householdsit Cerén)andby examininghow agency choice,anddependencyactoredinto

eachof thesescenariosForthis question] proposedhreehypothess:

Hypothesis1) Householddbecomeself-sufficient.

Hypothesis2) Egalitarianhouseholdelationshipgesultin communityproductionand
exchange.

Hypothesis3) Unequalpowerrelationshipgesultin elite controlof production.In this
scenariospecidists arecontrolledby eliteswho consumenddistributethe surplusof

goodsproducedoy specialisthouseholds.
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Question2. Who wasinvolved in the production of stonetools, and how were these
relations structured? Building off Questionl, this reseach questionaskswhetherthetechnical
expertiserequiredto manufacturestonetoolswasavailableto all socialgroupsof society.
Dependingon the structureof the householdeconomy(self-sufficient, egalitarian glite-driven),
socialconstraintgnay hawe affectedproducerdifferently. If technicalknowledgewasnot
equallydistributed,competitionmayhavedriven producersespeciallyobsidianblade
specialiststo hidetheirtechnicalknowledgefrom competitorsTo addresshis question] will
comparespatialdistributionsof chertandobsidianmicrodebitageamonghouseholdst

Tamarindito.Forthis question] havetwo hypotheses:

Hypothesis1) Competitionfor technicalexpertiserequiredfor obsidianbladeproduction
led to secretkknowledgeandthe developmenof ritualizedproduction.
Hypothesis2) Technicalknowledgerequiredto manufacturebsidianbladesvasnot

secret.

Theoretical and Methodological Contributions

Theoretical Significance Historically speakingarchaeologiststudyingClassicMaya
economiedavefocusedon Westernideasof economythatcenterinear, capitalisttrajectoriesof
goods flowing neatlyfrom acquisitionto corsumption(Aoyamal994,2009;Clark 1987,
GaxiolaandClark 1989;GonzaleZArratiaandMirambell 2005; Hesterand Shafer1991;Hirth
andAndrews2002;Hirth 2003,2006;Hruby 2011;McfarlaneandSchortmar2017;Spence
1981) Becauseghis modelassumestop-downapproachhatcenterselite controloverthese

processedjowever paralleleconomieghatarelikely takingplacewithin othersocioeconomic
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levelsof Mayasocietyareovershadowedn orderto makeroomfor multiple economies
poweredthroughthe agencyandstrategie®f producersat all levelsof Mayasociety,we must
beginto rethink Mayaeconomiessdynamicandnon-linear.

By examiningthe motivatiors involvedin choosingwheredifferenttypesof production
takeplace,this dissertatiordemonstratethatritualizedproductioncannotbe explainedentirely
by culturalnorms.Instead] arguethatritualizedproductionis thelogical outcomeof a multi-
agentproductionsystemwhereinmultiple agentscompetefor thetechnicalknowledgerequired
to specializan the manufacturef specificgoods.In thisway, productioncannotbe separated
from ritual (Monoghan1998),therebyilluminating how competitionfor technicalknowledge
requiresproducergo involve seeminglyunnecessargteps suchaschants prayersetc.,in the
productionchainto furtherdistancehe meansof productionfrom their neighbors.

Methodological Significance Excavationsat ClassicMayasiteshavefocusedargelyon
elite contexts suchasplazaspalacesandelite residencesThe few researclprogramghathave
excavatedouseholdsuggesthatresidentcuratedandremovedmostof thedurablegoods
prior to abandonmenteavinglittle obviousevidenceof lithic production(Aoyama2007;
FeinmanandNicholas2004;Healan1986;Hirth 2006;SantleyandHirth 1993).The cleaningof
floors, which mightincludeputtingdowna sheetprior to stonetool productionor sweepinghe
floors after, removeghe majority of microartifactscreatedduringtheseprocessesis such,the
presencef theseartifactsin a specificlocationis notanaccurateaepresentationf in-situ
activitiesthatmay haveoccurredthere(Clark 1986,1991, Deal 1985 ManzanillaandBarba
1990;Schiffer1972,1976;SeymourandSchiffer 1987) As such,microdebitagdnasa marked
advantageverotherartifactclassedo identify primaryareasof stonetool productionwhich has

the potentialto revealotherwisenvisible sodal contexts.
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Thoughthe potentialfor microdebitagenalysisto contributeto theoreticaimodelsof
stonetool productionhasbeenwell demonstratednicrodebitagegemainsarelatively untapped
datasourcein archaeologicatesearchespeciallyin Mesoanerica.Thisis primarily dueto the
extensiveaime andlaborassociatedvith collecting,identifying, sorting,andcounting
microdebitagdJohnsoretal. 2021;Metcalfeand Heath1990;Sherwoodet al. 1995) Thoughl
only analyzedb0 samplesrom a singleresidentialgroup,this ranksamongthe largeststudiesof
microdebitagen archaeologicalesearcho date.To alleviatemanyof theseissues| apply
DynamiclmageAnalysis(DIA), aninnovativemethodfor analyzingsoil andstoneparticlesto
theanalysisof soil samplegakenfrom ResidentialGroup5PSd at Tamarindito.In our pilot
study(Johnsoretal. 2021) my colleaguesand| demonstratethatDIA is capableof
differentiatingbetweersoil andlithic particlesusingthreedimensionalmeasurementsken
usinga PartAn3D analyzer Mostimportantly,DIA reduceghetime neededo countandsort
microdebitagdrom soil samplesdy up to 98 percentwhile alsotaking40 additionalvariable
measuremesthatarevirtually impossibleto takemanually.Thus,not only doesthis
dissertatiorexpandapplicationsof microdebitageanalysisn examination®f stonetool
productionbutit alsoexemplifiesthe potentialto significantly expeditethe analysisof

microdebitagevhile alsoincreasng the accuracyandrobusticityof the data.

Organization of Dissertation

My dissertations dividedinto sevenchaptersChapterl setsup my researclguestions
by describingpreviousarchaeologicalvork completedat Tamarinditoandsituatingthatwork
within amethodologicabndtheoreticalcontext.Chapter2 definesthetheoreticaframeworkof

thedissertationyhereinl expanduponthe conceptof multi-agentsystemghroughananalysis
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of howthis modelcanbe appliedto ClassicMayaeconomiesChaper 3 detailsthe contributions
of lithic analysisprimarily microdebitageto our understandingf ClassicMayaeconomiesand,
morespecifically,agentbasedoroductionsystemsChapter4 discussesny methodological
approachwith afocuson the collectionandanalysisof soil samplesandmicrodebitagdrom a
rangeof socioeconomicontextsat Tamarindito.Chapters presentheresultsof the
microdebitagenalysisjncludinga comparisorof traditionalmethodswith Digital Image
Analysis.Chapter6 discusestheimplicationsof theresults detailinghow the analysisof stone
tool productionacrosghe site contributego our understandingf a multi-agentproduction
systemat Tamarindito how thatdiffers from previousunderstandingef Mayaeconomiesand
comparingtheseresultsandinterpretationsvith thosefrom similar politiesin the Petexbatun
regionandbeyond.Chapter7 summarizeshe researchlguestionsresults,jmplications,and

limitations of the studyandpresentgotentialpathwaydor futureresearch.

Conclusion

In sum,this dissertatiorcontributesaninnovativeandinterdisciplinaryapproacho the
studyof stonetool production socialstructure andancienteconomiesThroughthe
incorporationof traditionalandinnovativearchaeologicamethodsthis studyoffersnovel
theoreticalandcuttingedgemethodologicabpproacheto our understandingf ClassicMaya
productionsystemandadvancesrchaeologicaknowledgeof the waysthatmultiple agents

influencesocialstructuresvhile simultareouslybeingconstructedy them.
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CHAPTER 2

(MORE THAN) ONE ECONOMY TO RULE THEM ALL: MULTI -AGENT

PRODUCTION SYSTEMSIN CLASSIC MAYA ECONOMIES

Introduction

Traditionalanalyse®f ClassicMayaeconomiediaveoftenemployedsingularmodels
thatflow linearly throughacquisition production,consumptionanddistribution Thesemodels
arelargelybornfrom modern Westermotions(relatedto theideaof the nationandtop-down
governmenbf society)thatassumeneoverarchingeconomywithout ackrowledgingeconomic
modelsthatincorporatemultiple economiesFocuson Mayaeconomie$asincreased
dramaticallysincethe 1950s,andthis work hasdemonstratedniqueeconomicstrategiesvere
employedbetweerpolities, meaningthattherewasnot onesinge overarchingeconomicnodel
thatcanexplainthe productionandflow of goodsatall sitesacrosghe Mayaregion.Though
intersiteeconomicvariationhasbeenestablishedlttle researchhasbeendoneto examine
intrasiteeconomicvariationduringthe Classicperiod. This canbe primarily attributedto the
lack of extensivenouseholdandsitewideexcavationgoveringthe entiretyof the site. Instead
mostMayaresearctprogramshaveinsteadfocusedheavily on specificareaswithin the site,
suchaselite plazasandstructuresor a handfulof nontelite residencesBecausef this, few
ClassicMayaresearcliprogramshaveenoughexcavatiorcoverageacrosanultiple
socioeconomicontextsmakingit difficult for Mayaarchaeologistso understandhetotality
andmultiplicity of Mayaeconomiesvithin asinglesite. As statel by Freidel(2020:12) fiwe are

working, for the mostpart, with very difficult andincompletedatasetsin Mayaarchaeology."
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In the presenthapter] proposeusinga multi-agentsystemsnodelfor examiningMaya
economieghatcritiques previousassumptionshatprimarily assumea singleeconomicstrategy
whereinonegroupwasin controlof decisionsconcerningvho manufacturedjoodsandhow
theyweredistributed.To view Mayaeconomiegasmulti-agentsystemshowever,it is
imperativethatwe abandonVestermotionsof economythatforegroundmonolithic paradigms.
Insteadjt is moreadvantageouw view Mayaeconomieghroughthelensof multi-agent
frameworkssothatmultiple nodesof agencyandpowermay be uncoveredacrosghe
socieconomicspectrumat Tamarindito.In this way, multiple overlappingeconomiesnay be

madevisible within asingleoverarchingcommunity.

What Makes an Economic System?

Beforewe examinetheideaof multi-agentsystemsit is importantto first definethe
concepif anfi e ¢ 0 nsoynsi tcRystemearebroadlydefinedasinterrelatedor connected
piecesworking collaborativelytowardsa similar goal. Onecommonlyusedexampleis the
humanbody, whichis madeup of multiple partsall working togetherto keepthe bodyalive and
functioningproperly. Thebodyis notjust onesingularsystemhowever butinsteadcontains
multiple smallersystemgmuscularrespiratory nervous gtc.)thateachhavemorespecific,
local goals,suchaskeepingthelungsbreathingor the heartbeating,all of which contributeto
theoverallgoalof athriving body.

Like thehumanbody,aneconomicsystemfunctionsto preservesocietyandkeepit
functioningby providinga meandor obtainingneededesourcesindsustaininghe lifeways of
its membersSeveraldifferenttypesof economicmodelshavebeendefined,suchascapitalist,

socialist,marketbasedandtraditionaleconomiesmostof which arecenteredaroundpresent
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dayunderstandingsf economicsystemghattendto foregrourd the notionthatonly one
overarchingeconomianodelcanexistwithin a particularsociety.For example the United States
currentlyoperatesvithin a capitalisteconomicsystemwhereinthe meansof productionis
privately-owned,andgoodsareconsumedgrimarily for individual profit (Marx 1964) Within
socialisteconomicsystemspn the otherhand,the meansof productionis ownedby the
communityat-large(suchasthe state for example) andprofits from the saleof goodsare
redistributedcamongthatcommunity.

Thesetwo examplesnayappeato bein starkcontrastto oneanotherandin manyways,
thatis certainlythe caseln manyaspectsthesetwo examplesllustratethe dichotonmesbetween
theformalistandsubstativist economicschools As defined by Polanyi(1957) theformer
definestheeconomyastheallocationof limitedresourceswhereaghelatterviewseconomyas
aprovisioningof sodety (Smith2004) Thosewho havefollowed the formalistmodelarguethat
ancientandnonWesterneconomiegarequite similar to moderncapitalisteconomiesThe
subgantivistschoolarguesagairst this, however by assertinghatnon-capitalisteconomies
(bothancientandmodern)aresubstantiallydifferent (Smith2004:75) Polanyi tendedto takea

substantivisview, asassertedn thefollowing excerft:

AThelatter[formal meaning]derivesfrom logic, theformer[substantivaneaningjfrom

fact. Theformal meaningmpliesasetof rulesreferringto choicebetweerthealternative
usesof insufficientmeansThe substantiveneaningmplies neitherchoicenor

insufficiencyof meansma nl@edihood mayor may notinvolve the necessityof choice
and,if choicetherebe, it neednot beinducedby thelimiting effectofad s ¢ a ofthe t y 6
means (Polanyil957:243).

Choiceis animportantfactorto considerere.In the caseof ancienteconomies| agree

with Polanyis asselibn thatlivelihoodsmay or may not involve choiceand thatthis choicedoes
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not needto dependntheavailability of resaurces.Instead | arguethatthe economicchoicesof
agentsmayreflectsocial cultural,andor religiousfactors Thus,while my researctdoesfollow
asubstantivisview of Mayaecoromies broadlyspeaking) deviatefrom the fithis or tha
mentdity whereinaneconomyis eithersimilarto captalisteconomie®r it is somethingelse
altogetherAlternaively, | conterd thatit wasmorelikely fithiso and fithao with multiple
overlappingeconomicsystemssimultaneouslyat play within a singlesite or political center By
centeringthe agencyof householdshataresocially positionedacrossamultiple socioeconomic
stationsandphysicallypositionedacrosghe site of Tamarindito this overlapmaybecome

apparent.

Centering Actors in Overlapping Economies:A Multi -Agent Theoretical Framework

Moving awayfrom theideaof operatingwithin onesingularfi e ¢ o n muottiyageit
systemsallow for multiple economicsystemso co-exist,andpossiblyeveninteractwithout
competitionwithin a singlecommunity.The conceptof the multi-agentsystemswithin
archaeologicalesearctstemsfrom agentbasednodeling(ABM), originally developedn the
field of artificial intelligence Within ABM, thebehaviorandreasoningf goatorientedagents
occupyingandmakingdecisionswithin a specificenvironmenis simulatedn orderto better
understandesponsefo specificenvironmentathangeandstimuli or agentbasedactions
(EpsteinandAxtell 1996;Ferberl999;Lake2014) In thisway, thewants,needsand/or
motivesof individual actorsor groupsof agentscanbe simulatedo assestiumanor
environmentatesponseto thesechoices.

Defining Multi -Agent SystemsArchaeologically. Thoughit canbedifficult to seepast

our modernnotionsof economy,in manytimesandplacesthroughoutrehistory therewas
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likely morethanonetype of productionhappeningvithin a singlecommunity,or archaeological
site,ata giventime, andthesedifferenttypesof productionmaybe missedwhenlooking
through thelensof a unidirectionaltheoreticaframework.Thus,the useof a multi-agent
paradigmallowsresearcher® shift thefocusawayfrom identifying singulareconomic
categoriesandto examineproductionfrom theviewpointof the variousactorsinvolvedwithin
all levelsof society,leadingto afuller pictureof ClassicMayaproductionsystemsandin turn,
ClassicMayaeconomiesasawhole.

Thoughthe conceptof multi-agentsystemss a directproductof computational
modeling,manyof the samelawsthatregulatethesecomputationakystemsmay be appliedto
realworld systemsandagentsThis is evidentthroughWooldridge's2002)delineationof multi-

agentsystemsgdescribedasfollowing threeprimaryrules:

1) agentsareautonomousndat leastpartially independent;
2) agentshavea limited view andunderstandingf their environmentand

3) nosingleagentis in completecontrol of the entireenvironment.

AlthoughWooldridgeattributesheserulesto computationabgentswithin virtual
environmentsthe samédogic maybeappliedto humanagentsn therealworld, or in this case,
theancientpast.In the presentchapter] envisionhow a multi-agentframeworkmight be
operationalizedor the purposeof envisioningClassicMayaeconomiesasdynamicand
multidirectional. This frameworkmovesbeyondsingular,staticapproachethroughthe
examinatiorof notonlythefi a s s i rglesa mhutiple actors butalsotherole thatagency

playedin actorsdefiningrolesfor themselvesfrom acrosghe socioeconomispectrumn
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ClassicMayasociety.In thefollowing sections) useWo o | d r rulestp erifigsie previous
theoreticaframeworksthatimposeeitherunilinearmodelsof Mayaeconomyor focusprimarily

ononly aportionof the population.

AutonomousAgents: Householdsand the Role of Choice

Agentsare autonomousndat leastpartially independenfWooldridge2002) As such,
agaents canidentify andrecognizetheir own self-interestandmakedecisionghatdo or do not
supportthoseinterestsin this way, agentsaareactive,meaningthattheyeitherchooseo actor
choosenotto act Thisline of thinking doesnot align with mary previoustheorieshowever.For
examplethe debatebetweerstructureandagencyguestionsvhetherindividual agencyor
structureis of greatelimportancan the developmenof societiesMany archaeologisthave
adoptedhistheoryof structuratiorto betterunderstandhe socialcomplexityof ancient
societiesandmostof theseexamplesexaminehow individual agentsareshapedy social
structuregBarrett2000,2001;DobresandRobb2000;Dornan2002; Gardner2004;Joyceand
Lopiparo2005)

Moving Beyondthe Structure-AgencyDebate This structureagencydebates
important,butit neglectdo conceptualizéherole of interactionsbetweerindividual agentsor
how the choicesmadeby agentsaffecttheseinteractionsinsteadthis frameworksuggestshat
socialstructureprimarily directsthe actionsanddecisionsof individual agentsIn contrast,
multi-agentsystemgentertheinterrelationship®etweerthe division of labor,structurg and
agencyandfocuson how theseelementsvork congruouslyin the developmenof societiesand
in the presentase gconomiesThis alignsstronglywith Giddeng(1984) who arguedhat

individual agencyandsocialstructure(or the organizatiorof humanbeingsliving and
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interactingwith oneanother)actasa dialectic,with eachbearingequalweightin shaping
society.Ratherthanfocusingon who hasmorecontroloverthe outcomethefocusis ontherole
of socialandeconomiarelationshipsn the creationandmaintenancef societalsystems.

Betweenindividual agentsgconomiaelationshipespeciallyrequiremutualtrustthat
otheragentswithin the socialgroupwill producegoodsthatyou do not, creatinga specifictype
of division of laborthatis basedargely on the decisionsor choicesof agentsiHumansare
knowledgeablegentsThis meanghattheyarenot only capableof acting,butthattheyalso
reflectontheir own behaviorandthebehaviorof o t h €Ebes12017:11) Forexamplejf an
agentchoosesot to specializan stonetod productionin lieu of anotherform of production
(suchasweavingor ceramicproduction) this agenttrustssurroundinghouseholds$o produce
andexchangestonetools necessaryo sustainthe householdlIf the otherhouseholdails to do so,
theagentmay chooseo actdifferently. Giddensargueghatthis knowledges engagedy actors
whoii t hreflectonthe consequencesf their actionsastheyunderstandhend for theymaybe
atoddswith intentionsandexpectationd therebyreproducingor changingthe knowledgeand
conditionsthatoriginally enabledheira ¢ t i (asaitedby Gillespie2001:79) Agencyin this
contextthenmeanshavingthe powerto decidewhetherto participatein the manufacturef
goodsor to decidenotto participate thusbecomingdependenbn otherproducergo provide
thosegoodsnot beingmadein o n eo@rshousehold.

The Householdas Agent. In the presenstudy,| equatandividual agentgo individual
householdsvhereinthe membersf eachhouseholdhavesimilar economiamotivesand
interests Althoughmanydefinitionsfor archaeologicahousehold havebeenproposed
(Monaghanl995;Wilk andAshmore1988) herel employH e n d @racficebaseddefinition

thatdescribeg householdasfi aettingin which manygroupsof menandwomennotonly lived
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butengagedn activitiesthataffirmedtheimportanceof their householddentity andcontributed
to thesocialreproductiorof theg r o (2@0&:78) This conceptof householdecognizeshat
householdsrenot passive put activemembersf the community,contributingto andshaping
communaidentity, socialchangeandpolitical transformationgKovacevich2015) As such,
householdsactasagentsvhenmakingeconomiadecisiondor all membergherein.lt is critical
to acknowledgehowever thateconomiadecisionamadeon behalfof the ertire householdnay
causeunequabenefitor harmto its membes, dependingon theindividual rolesof eachperson
Theserolesmaybe definedby factorssuchasage,genderand/oroccupationfor example As
such,intra-householdiversitywould havebeenassignificantasthe diversity between
householdsandby interpretingindividual householdsisagents) do notintendto flattenor
renderinvisible the socioeconomidiversitytaking placewithin eachof thesehouseholds.

Though Maya archaeologistsdam realizing the potential of household research
beginning with Wauchopeds work on household g
years later, before household research would begin making a serious foothold, with the
publication of "Household Remairof the Humblest MaygWebster and Gonlin 1988fFrom
t hat point forward, Maya archaeol ogists began
pathway towards understanding the daily lives of the Maya and the contribution this research
brings to the overall interpretation of Maya communiflRebin 2002)"As household units are
often involved in production, consumption, and/or reproduction, and may have significant
symbolic meaning in a society, a household perspective can help archaeologists understand
people, their everyday lives, and the extesmalioeconomic and political roles, impact,
integration, and independence in the broader arena of ancient sb¢ftibs 200351). Over

the past three decades, household studies have increasinglgdamn revealing the active lives
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and potentials of commoneRobin 2003 by focusing on the adfities occurring withirand
outsideindividual households and the relationships between neighboring households.
Thoughhouseholdesearchhasopenednanyarchaeologicatloors(both physicallyand
metaphorically)nto our understandin@f the social,economicandpolitical similaritiesand
differencesdhetweerthedaily lives of non-elites(Robin2003 YaegerandRobin2004)
archaeologistarestill notfully accessingheintricateweb of socialandeconomiaelationships
thatexistbetweerall membersf ClassicMayasocietiedy looking at the differencesetween
householdsvithin asinglepolity. Alternatively, multi-agentframeworksapproachiMaya
economiegrom multiple socioeconomi@ngleswhile focusingon therole of choiceamong
agentswhich allowsfor amoreholistic understandingf therole of socialstructurein the

developmentelasticity,andsustainabilityof economigprocesses.

Looking Beyondthe Household: The Limited Worldview of Agents

Agentshavea limited viewand understandingf their environmen{Wooldridge2002)
While agentshavethe choiceto actor not act,thesedecisionsarelargely affectedby how the
agentviewsandunderstandtheir environmentHouseholdsaremostlikely to collaborateand
work economicallywith thosehouseholdsvith theleastgeographicahndfamilial distarce,
partly becauseocialrelationshipshavealreadybeenestablishedndmaybe easierto maintain,
butalsobecausehe economicsucces®f nearbyhouseholdsvill directly reflectandpositively
affecttheagentswithin the primaryhouseholdFurther,the economiadecisionsof neighboring
householdaremostvisible, andthereasoningehindthesedecisionds mosteasilyunderstood.
In turn, whenthefamilial andgeographidistancebetweermouseholdsncreaseseconomic

decisiondbecomeamoredifficult to discernandeventuallybecomanvisible to outsidersThus,it
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becomesmpossiblefor anysingleagentto havea completeunderstandingf all theeconomic
decisionsandactionstaking placeacrosshe community.

Ritualized Production. Thoughthis limited worldview maybe perceivedasan
economiadisadvantagéor most,oneway in which householdsnay usethis asa socialand
economicadvantages throughritualizedproduction.Hruby (2007:71)definesfi r i t ual i zed
p r o d u astheneethadof productionregardles®f theritual meaning(or lack thereof)
placedon the endproduct.Thus,agentscanintroduceparticularmethodsnto the production
processhatmaybecomeequired(evenif theyareunnecessary)n this way, ritualized
productiondiffers from nonritual productionin thatsteps suchasprayerschantsgesturespr
bodily movementsareintroducednto the productionprocesghatgo beyondthefi b a s i ¢
n e c e s of produckos (blruby 2007:70)

Thesestepshenbecomea critical componentf the productionprocesdy instilling the
objectsbeingcreatedvith specialpropertiesBy following thesestepsthis processnay then
serveasaform of socialexclusionwhereincertainpeopleareimbuedwith theknowledge
necessaryo carryout specificformsof productionwhile othersareintentionallynot (Hruby
2007) As such,producersmay havespecificmotivationsfor wantingto not only learnthis
technicalknowledgeputto hideit from others.i T ldegreao whichritualizedproduction
becomes consciousandpoliticized acthasimplicationsfor socialandeconomico r gani zat i on ¢
(Hruby 2007:72) Thus,havingsuchsecretknowledgemay comewith notonly a competitive
advantagen the market,but alsospecialstatusor socialprivilege.

Thus,agentanayinadvertentlycreateafi r i @ @ @ th odescrib@dchsa hybrid of
political economyandagencyapproachethatcombinethe analysisof agencyworldview,

economyandpower(McAnanyandWells 2008;Wells 2006;Wells andDavis-Salaza2007)
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Accordingto Wells, ritual ecoromyfi s t rabakaecebetweerformalistandsubstantivisviews
by consideringhewaysthatbelief systemsarticulatewith economicsystemsn the management
of meaningsandtheshapingofi nt e r p r(2006e265) Thigifrandeworkis inclusiveof
multiple viewpoints,makingit usefulfor understandingndinterpretingmultiple facetsof
ancienteconomiesincludingtherolesof agentdrom differing socioeconomidackgrounds.

Thisis especiallyapplicablein multi-agentnetworkswhereinmultiple producersnay
chooseo specializein thesameskill or trade.An a g e hoiéeto act(by specializingcan
leavethe producemvulnerableto exploitationof thetechnicalknowledgerequiredfor that
specialtyor skill. Technicalknowledgeis a valuableassethatcanbetranscribednto social
powerandcapital(Dobres1995,1999,2000;DobresandRobb2000;Inomata2001;Kovacevich
2015;SchifferandSkibo 1987) If severalagentschooseo specializan the sameskill or trade,
this createsompetitionandpotentiallylimits the possibilitiesfor exchangeln otherwords,the
marketmay becomeoversaturatetdy oneproductwhile otherproductsbecomescarce This does
not necessarilyneanthattherecanonly be onehouseholgroducingeachclassof goodswithin
asinglesite,butthereshouldbe somephysicaldistancebetweertheseproducersin thisway,
theremay be clustersof householdspr neighborhoodsyherehouseholdsresupportingone
anothelby specializingn specificindustries.

Thus insteadof beingprimarily governedoy universalecoromic logics/rationality Maya
economiesreatleastpartially constitutedoy ritual practicesAs such,| arguethatin multi-
agentsystemsit becomesdvantageouandevennecessaryor producergo hidespecialized
knowledgeto avoid havingit becmmealiability. In doingso,producerdimit competing
p r o d uaccessasthis technicalknowledgethuscreatingii s e & n e vl emdugyexanples

of which arefoundthroughoutheworld (Eberl2017;Fosterl965;Gloveretal. 2018;
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Guengericl2014;Hruby etal. 2007;Knuttson1999;de Landal937;Neupert2000;Nicklin
1971;Skeapingl953;Tozzer1941) As aresult,l furtherarguethatthe useof ritualized
productionis not merelytheresultof culturalnorms,butinsteads thelogical outcomeof a
multi-agentproductionsystemin which multiple householdsresimultaneouslyn competition
with anddependentipononeanotherasaresultof thelimited acces®achaget or household

haseconomiadecisionmakingtaking placeacrosshesite.

No One Agentto Rule Them All

No singleagentis in completecontrol of the entire environmen{Wooldridge2002)
Becausendividual agentshavea limited worldview, it is not possiblefor oneagentor evena
groupof agentgo haveultimatecontroloverall of theeconomie®peratingwithin a
socioeonomicallyhierarchicakocietysuchasthe polities of the ClassicMaya. As such,
previoustheoreticaimodelsthatimposea unilinearideologyof powerwhereinonegroupholds
all the power,leavingthe groupspowerlessandwithout agencyor choice,simply do notwork
becausé becomesmpossibleto observeall theeconomiadecisionsjnteractionsand
transactionsakingplace.

Let usreturnto theanalogyof the humanbody. In contrasto Spencef1864) no one
systemkeepsthe humanbodyalive. Instead the bodyflourishesbecausell systemswvork
collaboratively.Forexample the brain controlsthe heartby sendingsignalsthattell it to keep
beating butthebrainwould notbe ableto do soif the heartwerenot continuouslyand
simultaneouslyumpirg blood backto the brain.In short,the nervoussystemcannotcontrolthe
b o d furictonsall by itself. Instead gachsystemis keptalive throughthe collaborationof the

othersystemsAs such,political economyapproachethatcentertherole of elitesin controlling
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theeconomytherebyassuminga singulareconomywithin ClassicMayasocietiesno longer
makessenseSucha paradigmcreatesacommoner/elitalichotomythatdistinguishedbetween
thosewith power(elites)andthosewithout (commoners)and moreimportantly,ignoresthe
socioeconomicomplexityexistingwithin thosetwo groupsandacrosghesite.

Accordingto Levine (2014) the vastmajority of researcldevotedo Mesoamerican
economiedasaddresseduestionsitherdirectly or indirectly relatedto political economy
(Aoyamal994,2009;Clark 1987;Gaxiola andClark 1989;GonzaleZArratiaandMirambell
2005;HesterandShafer1991;Hirth andAndrews2002;Hirth 2003,2006;Hruby 2011;Levine
2014;McfarlaneandSchortmar2017;Spencel981) Political economicapproacheto ancient
Mayaeconomiedeganto gettractionduringthe 1970s,stemmingmainly from Marx (1964)
who wasinterestedn understandingndexplaininghumansocietythrougheconomiaelations.
Marx viewedclassstruggleastheresultof the exploitationof laborascapital(Marx andEngels
1972) In thisview, laborershavelittle or no cortrol overthe meansof productionor howthe
endproductis distributed.Instead the bourgeoiséold the powerandcontrol production,
distribution,andconsumptiorof all goodsmanufactureqMarx 1964) As aresult,elitesalso
hold all wealthproducedhroughtheseecanomies while producersareleft with little to showfor
their efforts. In otherwords,economigproductioncanbe understoody examiningl) thosewho
own the meansof productionand?) thosewho contributeto productionwith theirlabor.

Political Econamy vs. HouseholdApproaches While scholarshigocusingon political
economyhasmadesignificantcontributionsto our understandin@f therole of elitesin Maya
economiesproblemswith this frameworkwerebroughtto the forefrontoncehousehold
archaeabgy becomea strongholdn MayaarchaeologyNot only doesthis frameworkignorethe

agencyandchoiceof anestimate®5 percentof the population butit alsoassumeshat
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householdsvereableandwilling to produceaii s u r pfimaterialgoodsfor theeliteto collect
andredistributeafterwards Sahlins(2017)critiquesthis ideaof surplusby suggestinghatthe
productionof goodsbeyondthe useof the householdr for immediateexchangevith
neighboringhouseholdassumeshathousehold$iada viablereasorto producemorethan
neededo sustaintheir own livelihoods."Productionis underno compulsionto proceedo the
physicalor gainful capacity butinclinedratherto breakoff for thetime beingwhenlivelihood is
assuredor thetimeb e i (Bghtns2017:43) S a h | arganseltarein alignmentwith thoseof
Chayanov,who arguedagainsttheideathatpeasantamilieswould pursuehigh-yield (and
therefore high-risk) economicstrategiesinlesscompelled por evenforced,by the stateor in
responséo changesn themarket.Instead peasaneconomiesaremorelikely to follow alow-
risk strategythat producesonsistentreturns thussatisfyingsubsistenceeedgChaanov and
L aj al98bV

Following this logic, thoughhouseholdsit Tamarinditolikely did producethe occasional
surplusduringyearswhencropswerethriving, for example this would not havebeen
commonplacdor mostnon-elite householdgFreidel2020;Garraty2010;King 2015;Sahlins
2017)Putsimply, householdsresimply not organizedo be consistentcontinuougproducersof
surpluswhenthe primary purposeof a households to swstainthe needof its own members.
Thus,apolitical economyframeworkassumeshatonegroupof peoplecontrolsthe economy,
while theremainingmajority areprisonerto thosedecisions.

The problematicnatureof this paradigmhaspromptedarchaeologisito challengeheuse
of political economyrecognizingthatthis frameworkrepresentsenly a smallaspecof Maya
economiegClark 1995;Costin1991;Feinman2004;Hirth 1996;Hruby 2011, McAnany2010;

SchortmarandUrban2004) emphasizingfisingledimensionf resourceaccumulatiorrather
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thanidentificationof the mix of strategieemployedby prehistorice ¢ 0 n o (Hlirtle s 0
1996:220) Wells (2006:278)suggestshatpolitical economyapproachegespeciallythosewith a
Marxistorientation)ii a | foradheconcepif agencybutonly to the point of examininghow
peoplemanipulateeconomigprocessefor personaly a i In contrastmulti-agentframeworks
tracethe socialandeconomicconnectiondetweerhouseholdyroupsthroughananalysisof
economigprocessesccurringbothwithin andoutsideaninclusiverangeof householdscross
thesite.Insteadof looking at socioeconomistrataasconcretefixed categorieshatcontain
staticactorswith primarily equalstatusesmulti-agentsystemsanaybe usedto insteadenvision
Mayasocioeconmic statusasa matrix of social,economicandpolitical positionswhereina
multitudeof factors,includingagentialchoice,affectwherea householdalls onthe X, Y, andZ

axes.

Conclusions

Thoughelite controlwasdefinitely a componenbf ClassicMayaeconomiespolitical
economyframeworkdeaveno roomfor theideathatmultiple economicsystemsvereoperating
simultaneouslyvithin Mayacommunitiessuchas Tamarinditothatallowedfor, and perhaps
evenencouragedyreatemonelite accesgo socialandeconomigpower.EnvisioningMaya
economieasmulti-agentsystemsleviatedrom previoustheoreticaparadigmsincluding
political economyandhouseholdapproachedyy viewing Mayaeconomicsystemsascomposed
of multiple individual agentdiving andworking independentlyvhile alsodependingonone
anotherfor theresourcesmieededo manageheir everydaylives. This perspectivalsoassumes

thatindividual agentsareat leastpartially independenthavea limited worldview, anddo not
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havethe capacityfor completecontrolovereconomicsystemgWooldridge2002) Thus,
operationalizinga multi-agenteconomicsystemfor reconstructingClassicMayaeconomies
meansexaminingthe needsandmotives(which maybetransformednto decisionsof actionor
inaction)of agentssituatedwithin abroadrangeof socioeconone situations.

Thoughtherise of householdarchaeologyeviatedirom political economyapproaches
by openingwindowsinto thelives of non-elitesandtherolesplayedin ClassicMayaeconomies,
theagencyinvolvedatall levelsof societycanbe betterdisentangledhrougha perspectivehat
approacheproductionthroughtherole of choiceandmotive thataccountdor the agencyof all
actors Furthermorewhereasnuchof the previousresearcton productionin Mayaeconomiess
basedon diachronicperspetivesthatseekto understandhangesn thedivision of laborthrough
time thatdo nottypically allow for overlapof multiple typesof production this dissertatiortakes
asynchronougerspectivehatassumeshatmorethanonetypedivision of laboror production
canexistatagivenpointin time within the samesociety(McfarlaneandSchortmar2017;Palka
1995;Sheet2000

A T oDpo w rvarsusii B o t -t1 p Mlroughthe applicationof a multi-agentframework,
we havethe opportunityto think beyondthe dichotomyof political economigperspectives
(focusingon elite control) while alsoexpandingonthedeficiencieof i b o t-u pajpproaches
thatfocusexclusivelyon commonersApplying suchunidirectionalfoci cenersonegroupover
anotherandmay deflatetherole of largerhierarchicalschemeshatareinvolvedin sitewide
economicsystemsAs Hruby (2011:170)suggeststop-downapproachethatfocuson elite
controlfi m asgrveto obfuscateatherthanclarify ancientMayae ¢ o n o mhesasnemaybe
saidfor i b o t-u papproachetha focusprimarily onthelowestranksof Mayasociety

throughthe archaeologicaéxaminatiorof alimited numberof householdsBy ignoring specific
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communitieof Mayasociety,the complexinterrelationshipdetweerproducerandconsumers
may becomeobfuscatedwhich lendsresearchert misinterpretrepresentationsf economic
cooperationinterdependence&nd/orcompetition.As such theoreticaframeworksfocusingon
thesocialandeconomicaelationshipdetweeractorsacrosghe complexspectrunof
sacioeconomicstratamay be a moreusefulmeandor examiningthe socialcontextof stonetool
economieghanpreviousapproachedJsingthis multi-actorframework,archaeologistsanbetter
illuminate both broadscaleandfine-grainedanalyse®f theseprocesses.

Identifying the Decisionto Act in the ArchaeologicalRecord. In mostcasesywhen
agentdecideto i a andthusparticipatein theeconomyby producinggoods thesepractices
tendto leavematerialtracesbehindfor archaeologistto capture thusallowing for the
reconstructiorof thesepracticesThis hasbeenespeciallyusefulin the examinatiorof individual
householdsvithin ClassicMayapolities, which hasilluminatedmanyof the activitiesthattook
placewithin thesehouseholdsA g e ndedsidnsnotto act,howeverposeadilemmafor
archaeologistbecaus¢hesedecisiongarelyleavebehinda materialtrace,renderingthem
invisible to presentday archaeologists.

To combatthis, this dissertatioremploysa site-wide approactthatmovesbeyondthe
individual householdo examinetheinterrelationshipdetweerhouseholdscrosghe site of
Tamarindito.In doingso,the socialandeconomicconnectiondbetweeragentof different
socioeconomistratabecomevisible, which mayfurtherilluminate the decisionsof individual
agentsThesesociallyii | adnigs t eonneaiansrevaluablebecausendividual households
areonly fully cognizantof their own decisionsandmotives,while thoseof neighboringand/or
r e | a houselmldsbayonly becone partially apparenbasedn theiractionsandeconomic

activities.Beyondthat, the decisionf agentsandhouseholdbecomdessattainableThus,no
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singlehouseholdcanfully know the economiadecisionsbeingmadeandputinto actionbeyond
throughot the entirecommunity.

In conclusionthe studyof Mayaeconomiesn archaeologicalesearclwasin manyways
developedn conjunctionwith theintroductionof political economyasatheoreticalframework,
thuscenteringtherole of elitesandcreatinga linear,top-downeconomicstructure Dueto its
conceptuatiesto modernday capitalism,| arguethatpolitical economyapproachesvere
comfortableandeasilyrelatablefor earlygeneration®f archaeologistfrying to teaseoutthe
rulesandnormsof arncienteconomiesespeciallywhenexcavationgocusedheavilyon elite
contextsandartifactswhile almostcompletelyignoringthe non-elite. ThoughseveraMaya
scholarshavesinceassertedhat ClassicMayasocietyhadgreatersocial,economicandpolitical
complexitythansimply i e | antifiecoo m m occlasseshroughtherise of household
archaeologyPalkal997,1995;Robin2001,2002,2003a;Wessor2008;YaegerandRobin
2004) the presenstudyrecognizesiot only thatelite andcommonercontextsareobviously
linked, but alsoprovidesa novelframeworkfor identifying thoselinks in thearchaeological
record.

In thefollowing chapter] elaborateon therole of stonetool researchn our
understandingf ClassicMayaeconomiesandfocusspecificallyon the contributionof lithic
debitageandmicrodebitagewhich | argueis the mostunderutilizedartifactclasswith possibly
thegreatespotentialfor illuminating stonetool productionpracticeswhich will further

illuminate householdagencydivision of labor,andintrasiteeconomiaelationships.
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CHAPTER 3

USING STONE TOOLS TO ILLUMINATE MULTI -AGENT PRODUCTION SYSTEMS

IN CLASSIC MAYA ECONOMIES

Introduction

Widely considereaneof the oldestartifactsof humanbehaviorsstonetoolsare
recoveredvirtually ubiquitouslyin nearlyall timesandplacesin which humandived aroundthe
world. Becausef this, store toolsareoneof the primaryindicatorsof humanhabitatand
behaviorat archaeologicasitesin which otherartifacttypes,includingfood remainsancient
fabrics,andevenceramicshavelong sinceperished Further,whereaotherartifact classe®of
materialculture,suchashieroglyphictexts,areonly foundwithin elite contexts stonetoolswere
usedto completedaily tasksat all levelsof ClassicMayasociety.Thus,lithic artifactsarelikely
to berecoveredvithin socioeconomicontextswherestonetoolsweremanufacturedmaking
theseartifactsidealfor tracingproductionpracticesandidentifying economigorocessetaking
placewithin asinglesite.In the presenthapter] first defendthe rationalebehindusing
microdebitagenalysisfor identifyingareasvherestonetoolsweremanufacture@nd/or
maintainedat archaeologicasites.Next, | outline how mappingprimary stonetool production
areasaidsin theidentificationof multiple economiesthusrevealinga multi-agenteconomic

system.
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Where Have all the StoneTools Gone?

During the ClassicMaya period,the majority of Mayasocietyusedstonetools, typically
in theform of obsidianor chert,to completetheir daily activities,including hunting/butchering
animalsfood preparationand the manufacturef pottery,clothing,andotherhouseholdtems.
As such,stonetoolsshouldberecoveredn nearlyall contextsvheredomesticactivitiestook
place.Thelimited researchthathasbeencompletedn mostdomesticcontextsat Mayasites,
however hasprovenit difficult to locateareasvherestonetoolswereinitially manufactured
(primarylithic productionareasyandthenlatermaintainedthroughresharpeningndreshaping
for differentialuse).This is mostoftenattributedto oneof four processest) site maintenance,
suchascleaningandsweepingClark 1986,1991 HomseyMesserandHumkey2016;
Sherwoocetal. 1995); 2) theversatilenatureof productionspaceghatwereusedfor multiple
functions,potentiallymaskingtracesof stonetool manufacturd Aoyama2017;Levine2014;
Mixter etal. 2011;Moholy-Nagy 1997; Tourtellotetal. 1992) 3) theremovalof stonetools
duringabandonmenf the structureor site by its original occupantgAoyama2009,2017;Hirth
2006;Inomata2001;Santleyard Hirth 1993} and4) postabandonmenrnteuseof production
areaqChaseandChase2000;Deal 1985;Inomata2001) Therefore unlessthe site hasbeen
very well-preservedht a specificperiodin time (suchasat Aguaecaor Cerén) stonetoolsfound
onthe preserntday surfacesf archaeologicasitescannotsolely berelied on for reconstructions
of stonetool production.

How thencanarchaeologistglentify wherestonetoolsweremadeandusedin Classic
Mayaecononies, thuspotentiallyrevealinga multi-agentproductionsystemansteadof focusing
on largerartifactsthatareeasilydisplacedrom their locationof manufactureand/oruse,

microdebitagémeasuringessthan6 mm) recoveredn situis amuchmorereliableindicatorof
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stonetool productionandmaintenanc®ecauseynlike their largercounterpartsmicroartifacts
tendto bemoreresistanto postdepositionamovementia humanor naturalcausessuchas
cleaning/sweepindioturbation,and/orerosion(DempseyandMandel2017 Gifford-Gonzalez
etal. 1985;Mandeletal. 2017;Sherwoo®001;Sherwoocetal. 1995;Nielsen1991) Thisis
especiallytruefor lithic microdebitagewhich alongwith somemetals areclassifiedasthe most
stablepostdepositionallywhile othermicroartifactclassessuchasceramicsshell,bone,
charcoaldaub,areconsideredinstableandlesslikely to remainpreservedndin situ (Sherwood
2001;Sherwoocktal. 1995) As such,evenwhenlargertoolsaredebitageareintentionally
removedmicrodebitages morelikely to remainatthelocationof stonetool reduction,serving

asmarkersof theseareasduring presentday archaeologicainvestigations.

Using Microdebitage to Identify Lithic Production in the ArchaeologicalRecord
Sincethelate 1970s,archaeologistiaveincreasinglyrecognizedheimportanceof
microartifactsto questionf site structure siteformationprocessessite integrity, and
identifying activity areagAhler 1989; Andrefsky2007;BaumlerandDownum1989;Clark
1986;DunnellandStein1989;Hassar 978;HomseyMesserandHumkey2016;Hull 1987;
Johnsoretal. 2016;MetcalfeandHeath1990;ParkerandSharratt2017;Sherwood2001;
Sherwoocetal. 1995;SherwoodandKocis 2006;Tani1995) ThetermAi mi cr odwdsi t age 0
first introducedby Fladmark(1982)to describethe categoryof microartifactsthatconsists
specificallyof lithic debitagemeasurindessthan1.0 mmin size.Regardingherole of
microdebitagen archaeologicalesearchiFladmarkconcludedhat"asa stableandlong-lasting
signatureof pastculturalactivity imprintedon the sedimentargenvironmentandnot subjectto

somebiasesnherentin macroscopiculturalmaterial(suchasselectivecollecting,re-use,etc.),
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it represents usefulmeansof site verification" (Fladmark1982:215) In the nearly40years
sincethis publication,microdebitagdasbeenanalyzedat sitesthroughoutheworld, primarily
in North America(Cyr etal. 2016;HomseyMesserandHumkey2016;HomseyMesserand
Ortmann2016;Johnsoretal. 2016;OrtmannandSchmidt2016;Peacock004;Peacoclet al.
2008;Sherwoocktal. 1995;SherwoodandKocis 2006)andthe NearEast(AlpersonAfil etal.
2007;Gorenlnbaretal. 2004; Nadel2001;Rainville 2005; Stepkaet al. 2018;Ullah 2012)and
theexaminedsitesdatefrom aslong agoas790,000yearsagoat ancienthomininsitesin the
NearEastto asrecentasonly 400yearsagoin whatis now the United States

Accordingto Sherwood2001:341)f &thic reductionareais identified by the
concentratioof mi ¢ r o d eAs suchahgienpottanceof analyzingmicrodebitagen tandem
with macrodebitagbasbeenstronglystresseqHull 1987;Johnsoretal. 2016;Sherwood2001)
A T h ensakartifactsmustbe collectedandanalyzedn conjunctionwith theirlarger
counterpartsandonly thencanthe primary contextor activity areasediscoveredand
interpretedwithin the complexcombinationof siteformationp r o ¢ e(Shere/ad2001:340)
Furthermoreif microdebitagenalysiss to beaworthwhile meanof investigationof
archaeologicainterpretationthendiscerniblepatternsn the depositionandrecoveryof
microdebitageshouldbe readilyidentifiable.Archaeologistzontinueto disagreehowever,on
exactlyhow assemblagesf microartifactsrepresenspeific activities,suchasprimaryreduction
loci.

Schiffer(1983)describeshreeprimarytypesof artifactualrefuse:primaryrefuse,
secondaryefuse,anddefactorefuse Primaryrefusedescribeslebristhatremainsn thearea
wherethe activity first took place.Secondaryefuserefersto debristhathasbeenrelocatedrom

its primarylocation.Finally, defactorefusedescribeganareawhereprimary activitiestook
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place butlargerartifactsareleft in placedueto rapidabandonmen®pplying this modelto
stonetool production,Hull (1987:773)nterpretshe correspondencer lack thereofbetween

microdebitageandmacrodebitagédistributionsusingthe following definitions:

1) Primary refuse is identified by a cluster of macrodebitage
corresponding to a cluster of microdebitage and is associated
with activity areas.

2) Secondary refuse consists of mat@bitage with no
corresponding cluster of microdebitage and is associated with
discard areas.

3) Defacto refuse, although difficult to distinguish from primary
refuse, should correspond to a microdebitage high density

area while containing relatively large macroflakes and, possibly,
more tools or tool fragments.

Following this model,primarylithic productionloci wouldfall underii p r i me f wts e 0
mostardaeologicakites.As such,a high frequencyof microdebitagen associatiorwith a high
frequencyof macrodebitagshouldbe expectedwithin lithic productionloci, usingH u | rhodled.
Giventhatresidentf Mayahouseholdsvould haveremovedargermicroartifactsduring
sweepingand/orcleaningof the housefloors (Inomataand Stiver 1998;Robin 2003, however,
this patternwould not hold true at mostMayasites.Furthermoreat sitessuchasCerénand
Aguatecahatwererapidly abandonedprimaryactivity areasvould remainassociatedvith
largerartifactsasproducergyuickly left theseareasconstitutingtheseareasasdefactorefuse.
As such thesedefinitionsproveto be problematicandnot all-encompassing.

Sherwoocketal. (1995:432)einterpretH u | dlaésHicationschemeo includefour
generabprinciplesregardingtherelationshippetweenmicro- andmicroartifacts:
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1) Spatial concentrations of microartifacts caincide with
concentrations of large artifacts;

2) Macroartifact concentrations may occur in areas where
microartifacts are rare (the first two relationships correspond
to Hull 6s first two model conditions);

3) Microartifacts can concentrate in locatiomisere large artifacts
are few; and

4) Neither large nor small artifact concentrations are present in a
given location.

Theseprinciplesallow for greatefflexibility for theratiosbetweemmacre and
microartifactsandare,therefore muchmoreapplicableto Mayaarchaeologicasites.In
Mesoamericatheratio of macrodebitagandstonetoolsto microdebitageés site- andcontext

specificandwill vary basedon culturally andtemporallyspecificconditions.

Microdebitage Researchin Mesoamerica
Thoughmicroartifactstudieshavebeenconductedsincethe 1970s Mesoamerican
archaeologisthavebeenreluctantto includemicroartifactanalysisin theirresearchThese
studiesincludea handfulof doctoraldissertationsvith relatively smallmicroartfact components
(DeLucia2011; Fulton2015;Mixter 2016) all of which havebeenproducedwithin the last
decadeEachof thesestudiesusedmicroartifactsan additionto othermethodgo identify and
assessctivity areaswithin both publicandhouseholdspacesDe Lucia (2011) analyzed
microartifactsfrom housefloors atthe Early Postclassisite of Xaltocanin Mexicoin orderto
betterunderstandhouseholdactivities.Fulton (2015)employedmicroartifactanalysisto identify
activity areasothwithin andbetweerhouseholdyroupsat the TerminalClassicperiodsite of
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Actuncanin Belize.Also at Actuncan Mixter (2016)usedmicroartifactsto examinethe useof
public spaceduringthe TerminalClassicperiod. Thoughthesenvestigationsarefew, theresults
haveshownthatmicroartifactstudiescancontributeto our understandingf how spacedvas
utilized within differentsocially constructegpacesacrossMesoamericasites. Thoughthe
previousstudiesall examinedvarioustypesof microartifactsjncludinglithics, ceramicspone,
andbotanicalremains gvenfewer studieshavefocusedexclusivelyon usingmicrodebitageo
uncoverareasvherestonetoolswereproducedn Mesoamerica.

Microdebitage and Lithic i Wo r k s. Mugh ef theresearcltoncerningviayastone
tool productionhasrelied heavily on a handfulof lithic i w o r k swhlphavebeenatopic of
interestin Mesoamericdor the past30 years(Aldenderferetal. 1989;Black and Suhler1986;
Clark 1987;Clark andBryant1997;Hay 1978;Kelly 1980;Mallory 1984,1986;Parry1987;
PiresFerreiral975;Sanderd 977;Santleyl984;Shaferl982; ShaferandHester1986) Lithic
workshopshavetypically beendefinedsimply asconcetrationsof stonedebitageThis
definition hasbeencriticized by manyresearchera/ho havesincehypothesizedhattheseareas
actuallydescribei w o r kds thmo gmstéadof actualworkshopqClark 1989,1991 Moholy-
Nagy1990) Thedifferencebeingdescribecdhereis oneof primary (areasvherethe stonetools
wereactuallymade)versussecondarylepositgareasvherestonetool debriswasdepositedafter
manufacturesuchasmiddens).Theseparameterarehighly problematidfor sedentangsocieties
giventhatrefusefrom stonetool productionrarely remainsn thelocationof primaryreduction,
anassumptiorthathasbeendemonstratethroughethnoarchaeologicabservationgClark
1991, Moholy-Nagy 1990)

Moholy-Nagy (1990)wasonethefirst Mesoamericamrchaeologistto recognizeand

arguefor theimportantcontributionthatmicroartifacts(specificallymicrodebitagerould make
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in identifying lithic productionloci. Moholy-Nagy arguedthatmicrodebitagavasnot just useful
butwasabsolutelyessentialn distinguishingoetweeralithic i w o r k andawwréshop
A d u mReminiscenbf Hull (1987) Moholy-Nagy (1990:270)definedaworkshopii btie
behaviorassociateavith agivenl o ¢ wlhile advorkshopdumpis definedii aasleposit
composednostly or entirely of thedurablewastematerial® thedebitagé generatedby
workshopa c t i Vhiegriparyalifferencebetweertheses thataworkshopremainsn its
primary context,while aworkshopdumpis locatedelsewheren a secondargontext.

Accordingto Costin(1991:4) craft specidization shouldbereadilyvisible in the
archaeologicalecordbecausdéi d i f f énpredudieativitiesshouldtranslatento
differentialdistributionsof the materialsandartifactsassociateavith p r o d u cThisal@gms. 0
well with thetraditionaldefinitionsof lithic workshopsasconcentrationsf stonedebitage.
Moholy-Nagy (1990:270272) describesix typesof stonetool debitagedepositsecordedn
Mesoamericadebitagemounds ptherunincorporatediebitageconcentrationsnicrodebitage
incorporatednto floors, debitagencorporatednto constructiorfill, debitagancludedin special
depositsandrandomscattersOf these Moholy-Nagy concludeghatonly microdebitage
incorporatednto floorsfi ¢ &aregardedasanunequivocaindicatorof anactivity locusor
wo r k s(h99(232) Thus,if microdebitagelustersarerecoveredrom within Maya
householdsthis shouldbe areliableindicatorthatstonetool productionwastaking placein
theseareas.

Moholy-Nagywasheavilycriticizedfor thisinitial microdebitageesearchandthe
Septembefl992issueof Latin AmericanAntiquity wasdedicatedalmostentirelyto this debate.
Healan(1992)suggestshattheinterpretationsnadeby Moholy-Nagy concerningvorkshops

andworkshopsdumpsareoverly simplistic. At leastpartof this argumenseemgo stemfrom
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Moholy-N a g grilicssm of the analysisof a possibleobsidianworkshopat the Toltecsite of
Tulain Mexico (Healanetal. 1983;Moholy-Nagy 1990).Healan(1992)argueghatwhile
Moholy-Nagy criticized thefailure of Healanetal. (1983)to makea concreteconclusionasto
whetheror notthe debitageconcentréionsat Tularepresentegrimary areasof lithic reduction,

Healan(1992)offersa critical rebuttalof Moholy-Nagywith thefollowing statement:

A C o n s i tlepasiiivecgntributionsof our work to the substantiveand
methodologicatenetsof herpaper,| amsurprisedhatMoholy-Nagywould focuscriticism upan
a cautiouslyphrasedstatemenabouta few anomaloustratathat constitutesieitherthe
confusionof workshopandworkshopdumpwith which sheis concernedor anuncertaintyon
our partaboutthe natureof refusedepositsassheimplies. Equally surpising is herapparent
unwillingnessto considerthe possibility thatlithic reductioncanoccurin workshopdumps.a
positionl findi n d e f e(Healanh992:241)

Following Healan(1992) HesterandShafer(1992)arguein the sameissuethatthe
Moholy-Nagyis notcompletelycorrectin herassumptionsoncerningmicrodebitagexs
indicatorsof dumpsandworkshopsParticularly,HesterandShaferarguethatherconclusions
thatthe concentrationsf chippedstonedebitagerom Colha(andothersites)arenot
representativef workshopshutinsteadworkshopdumps.Thisis in directoppositionof
conclusiongdrawnby ShaferandHesterregardingthe concentrationsf debitageat Colha
(ShaferandHester1983,1986) In addition,while ShaferandHestersupportherassertiorthat
thatmicrodebitages anindicatorof primarylithic reduction theyarguethatmicrodebitages
notthe mostreliableindicator.Instead the authorsarguethatmicrodebitages only oneof
severakriteriafor identifying theseloci. Moholy-Nagy (1992) however maintainghat
microdebitages the bestandmostreliableindicatorof pastprimarylithic reductionloci, though

shealsoagreeghatit is importantto notethe contextin which microdebitages embedded.
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Concurrento thesediscussionsClark (1991)conductecethnoarchaeologicaésearclof
stonetool productionamongmodernLacandorMayaof HighlandGuatemalaClark examinel
whethematerialandartifactualevidenceof stonetool productionremainedn contextswhere
knappersystematicallydisposeof thelithic debriseitherby puttingdowna sheetof fabric
beforehando catchthe debitagepy sweepinghe floors afterward, or acombinationof these.
Clark foundthatevenin thesesituationsmicrodebitagavasstill abundantlyembeddednto the
earthenworkshopfloors. Clark alsofoundthatthe resultantstonetools (bladesandprojectile
points)werenottypically foundin theseworkshoplocations. Not only doesthis support
Moholy-N a g puppositionsegardingmicrodebitagebut this researctalsodemonstratethat
microdebitagelustersmayberecoveredvithout anyassociatedioolsin areasof primary stone
tool producton at archaeologicasites.

Nearly 20 yearslater, Whittakeret al. (2009)usedthe analysisof microdebitagetthe
siteof El Pilarin Belizeto uncoverthesequencef production for alocusof Late Classicperiod
chertaxeproduction.Nearthe ceremoniatenterof Pilar, chertaxeswerefirst preparecdna
clearedimestoneshelffollowed by furtherpreparatioron a preparedcobbleplatform.Large
proportionsof microdebitageomprisingapproximately40 percentof thetotal debitagewere
recoveredrom columnsampledrom the limestoneshelf,while microdebitagecomprisedonly
betweerR2-7 percentof thedebitagerecoveredrom samplesakenfrom the middenbelowthe
shelf. Archamlogistsat El Pilar concludedhatmicrodebitagegemainedn situ afterthelarger
debriswassweptawayinto themiddenonceit hadpiled up andbecomecumbersomeThese
massiveproportionsof microdebitagédavebeeninterpretedasevidenceof largescak

productionof axesduringthe Late Classicperiodat El Pilar.
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Mostrecently,Widmer (2019)examinednicrodebitagen the TlajingaDistrict at
Teotihuacarnn orderto examinewhetherithic productionwastakingplacein this area.Though
therewereno signsof craft productionbasedn the presencef macroartiactsin this portion of
thesite,84 two-liter samplesveretaken,makingthis oneof thelargestexamination®of
microdebitagaindertakenn Mesoamericdo date.Theresultsindicatethatmultiple typesof
lapidaryproduction(including ceramic slate,shell, andmica) weretaking place.Perhapsnore
importantly,anobsidianbladeworkshopwasalsoidentifiedin this areabasedsolelyonthe
presencef obsidianmicrodebitageecoveredrom soil samples.

Microdebitage and Maya Marketplaces. Cap(2016,2019)hasusedmicroartifact
clustersto assistin theidentificationandspatialorientationof activity areaswithin marketplaces
atthe ClassicMayasitesof Buenavistadel Cayoand Xunantunichin Belize. At Buenavistalel
Cayo,Capusedthe collectionof macroartifactsmicroartifacts andsoil chemistryanalysisto
identify amarketplaceandreconstructts spatialactivities.Capfoundthatchertknappingareas
hadhigherdensitiesn the marketplacareathanin housdold contextsbut werelessdensehan
thosefoundatlocalesidentified asworkshopsCapargueghe debitageemainssignalan
emphasion final stagesf production,which meetstherequirement®f marketplaceeduction
(Hirth 2009;King andShaw2016) Moreover,anobsidianproductionlocalewasidentified that
appearso suggesthatsmallor preworkedcoreswerebroughtto the plaza,signalinglate-stage
obsidianproductionlikely took placein thisarea(Cap2016:129130) At Xunantunich(2019)
Caprecovemicrodebitagendicativeof thein situ producton andrejuvenatiorof chertbifaces.
Furtherresearchnto Mayamarketplacesvill illuminatethe methodghatproducersf stone

toolsusedfor manufacturinganddistributingthesegoods which will in turnrevealthelevel of
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controlthateliteshadover productionandtherole thatthe marketplaceplayedin the
developmenandreproductiorof socialstructureswithin Mayasociety.

Microdebitage and Raw Material Sourcing. Kovacevichetal. (2010)useLaser
Ablation Inductively CoupledPlasmaviassSpectronetry (LA-ICP-MS) to chemicallysource
microdebitageecoveredrom two archaeologicasites(ChiquiuitanandEl Baul) in the Pacific
coastregionof GuatemalaUnlike mostof the othermicroartifactresearchliscussedh this
chapterthe authorsof this study do not usemicrodebitageo identify activity areasat thesesites,
butinsteaduseit to identify the sourcefrom which the obsidianat thesetwo siteswasprocured.
At Chiquiuitan(datingto the Early andMiddle Formativeperiods),38 microdebitageieces
wererecoveredrom four moundsrepresentativef domestiaesidencesAt the Late Classicsite
of El Baul, 14,489piecesof obsidianmicrodebitagevererecoveredrom whatappearso have
beena singleeventdepositionof obsidiandebitage Fromthis largeassemblagel, 72 piecesof
microdebitagevereselectedandomlyto beanalyzedTheauthorsverify thatLA-ICP-MS is an
appropriateool for sourcingobsidiandebitagesmallerthan1mm,for which accuratevisual
sourcingis oftenimpossibleIn addtion, thisresearclshowsthatobsidianrecoveredrom
Chiquiuitanwassourcedalmostentirelyfrom El Chayal,while the vastmajority of obsidian
recoveredrom El Baulwassourcedrom SanMartin JilotepequeTheresultsindicatethat

differentobsidiansourcesverein useduringdifferenttime periodsin this region.

StoneTool Production and Multi -Agent Economic Systems
Now thatwe haveestablishedisingmicrodebitagenalysisasanappropriatenethodfor
identifying wherestonetoolsweremadeandmantained,how do we usethesenvestigationgo

illuminate multi-agenteconomicsystems?dentifying the contextswherestonetoolswere
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manufactureds imperativefor illuminating multi-agentsystemdor multiple reasonsFirstand
foremost knowingwhere stonetoolsweremadetells uswho wasmakingthesemplements.
This, in turn, revealswhich householdfiadaccesgo local (chert)andnonlocal materials
(obsidian) which mayilluminate socioeconomi@ccesdo variousmaterials Secondtheseareas
may revealwho hadaccesgo thetechnicaland/orritual knowledgenecessaryo completetool
manufactureFinally, this mayilluminatewho hadcontrolovervariousformsof production.

Who Manufactured StoneTools? Whencombinedwith othermeasuresf
socieconomicstatusjncludingthe constructiorvolumeof householdsndthe distancebetween
householdsindtheelite plazasthe spatialanalyse®f chertandobsidianmicrodebitagenay aid
in disentanglindhow householdsituatedat differentnodesacrosghe socioeconomispectrum
contributedto the overlappingeconomie®peratingwithin the site. Following Sheetg2000)
threeprimary scenariosnaybeidentified: 1) Householdsresufficientandproducedstonetools
primarily for themselves2) Householdsareegalitarianandtradegoodseitherhouseholeto-
householdthroughmarketplaceexchangeor througha combinationof both;and3) Households
arerequiredto producestonetoolsfor the elite, who thencontrolredistributionof these
implements.In multi-agenteconomicsystems| expectto find a combinationof thesethree
operatingsimultaneoushand,perhapscooperativelyat a giventime.

Further,mappingthe differencesetweenvherelocal andnonlocal materials(chertvs.
obsidian)were manufacturedevealsdifferentialaccesso thesematerialsbetweerhouseholds.
Chertis ubiquitouswithin afew kilometersof all siteswithin the Petexbatumegion(Aoyama
2009),while obsidianhadto beimportedfrom nonlocal sourcedbetweer300-500km away
dependingnthetraderoutetaken.Becausehertwould havebeenreadily available mostif not

all householdsvould havehadaccesdo this materialfor stonetool production andmost
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householdsnay havehadmemberavho could easilyknapchertinto anacceptableool for daily
tasks As such,knowledgeof cherttool manufactures morelikely to havebeenwidespreadgnd
accessibleo most,if notall, membersf society.Obsidian howeverwould havebeenless
abundan{andmay havebeenundersame extentof elite control),suggestinghattheremayhave
beendifferentialaccesgo this material. Moreover,knappingchertandobsidianrequires
differenttechnicalskillsets,with the productionof obsidiantools potentiallyrequiringalsoritual
knowledge.

Who had Accessto Technical and/or Ritual Knowledge? Ethnohistoricand
archaeologicatvidencesuggestshatritualizedproductionof manydifferenttypesof artifacts
oftentook placein secludedlaces(de LandaandGates1937;Eberl2017;Gloveretal. 2018;
Guengericl2014;Neupert2000; Tozzerl941)mostlikely to produceesoterioor ritual
knowledgethatwasonly accessibldy certaincraft specialist§asdescribedn Chapter2). At
Copanin Hondurasfor example microartifactswerecollectal from within alargehousehold
complex(Group9N-8) datingto the Late Classicperiod(Widmer2009)in orderto examinethe
organizatiorof elite craft production. Thoughseveraroomswithin this structurewerelinked to
differenttypesof craft production(including shellgorgetproduction,ceramicproduction,and
clothingproduction) two rooms in particular, appeato havebeenlinked to sacredactivities.
Unlike the 14 otherrooms,the entranceso thesetwo roomsdo not openontothe patio. As such,
activitieswithin thisroomwould not havebeenvisible to theoutside i T tsexludedchatureof
theroomswith restrictedaccessuggestshatsecretiveactivitiestook placeinsidethemthat
might relateto esotericreligiousbehaviorevenrestrictedrom othere | i (Wealmer
2009:177) Thoughnon-elitesoversawthis group, it is likely thatnon-eliteslived andworkedin

this locationandmay havebeeninvolvedin this production.
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Thus,ritual productionof stonetools may be evidentby identifying roomswithin
householdshat1) werenot easilyaccessibleo therestof thehouseholdand/or2) werenot
easilyvisible to the householdr surroundingcommunity.Working in roomssuchasthese
would haveallowedfor privacy from the restof the householdandfrom surroundinghouseholds
sothatphysicalandvocalactionswould not be observedr overheardFurther artifactual
evidenceof stonetool productionwithin theseroomswould primarily includesignificant
depositof obsidianmicrodebitageMacrodebitge andtoolsthemselvesnayalsoberecovered
from thesecontexts putin manyinstancesmacrodebitageould havebeenremovedduring
cleaningto keepfrom beingsteppedn. Obsidianis virtually a naturalglass sosteppingonthese
tiny glasslike artifactswould havebeenextremelyundesirableandevendangerousThesedarger
piecesof debitagealsomay havebeenrepurpose@sexpedientools,andthetoolsthatwere
manufacturedherewould havelikely beenremovedfor tradeor useelsewhere.

Who had Control Over Production? Mayaarchaeologisteaveput heavyemphasion
theoriesof productionthatfocuson elite control. This is especiallytruefor the procuremenof
obsidianwhich only occursnaturallyin a handfulof volcaniczoneshroughoutMesoanerica.
Becausef the needto travellong distancegoften hundredsf kilometers)to accesshese
geologicsourcesit hasbeentheorizecthatpolitical elitesoftencontrolledandmanagedhe
procuremenanddistributionof thesematerials which would havebeendeliveredto Maya
politiesvia specifictraderoutes(Brumfiel andEarle1987;Clark 1987;Demarestetal. 2014;
Hirth 1996;Smith2004) Further,elite controlof productionmayhavebeenassociatedvith
A p a | sshoasdentifiedin the Mayaregion,whereinproducersaretrainedin thespecialized
productionof specificgoods typically ceranics (HealyandBlainey2011;HoustonandStuart

2001;Inomata2001;ReentsBudetandBall 1994;ReentsBudetetal. 2000). Thoughno palace
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schoolgto produceobsidiangoodshavebeenidentifiedthusfar in the Mayaregion,
identificationof householdsearthe plazathatappeato haveexclusivelyproducedbsidian
toolswould be strongevidenceof theseschoolshavingexisted.

Thus,to identify multi-agentproductionsystemsarchaeologicallyit is imperativeto
employa sitewideapproachinvolving householdsndothercontextsthatspanthe siteboth
geographicallyandsocioeconomicallyStonetool productionis the mostappropriatgrocesgor
illuminating multi-agentsystemsecausetonetools aretheleastperishableof all goodsthat
would havebeenmanufacturedAs such,usingmicrodebitageecoveredrom multiple
householdso identify areasvherestonetoolsweremanufacturecénd/ormaintainechasthe

greatespotentialfor illuminating ClassicMayamulti-agentproductionsystems.

Lingering QuestionsRegarding Microdebitage Analysis

Micro - vs. Macroatrtifacts . Eventhoughmultiple experimentastudiesusing
microdebitageandothermicroartifactshavebeenconductedarchaeologistsemainuncertain
aboutmanyprinciplesof microdebitagdorm, includingsize,shapeanddensity.Many
archaeologiststill questionwhethemicrodebitaganirrors macrodebitagéen shapeangularity,
retentionof the bulb of percussionandmanyotherfactors.Thougha handfulof studieshawe
examinedhevolumeof microdebitagen differentsizeclassedbasedn reductiontype (Behm
1983;Fladmark1982;Henryetal. 1976) thesestudiesremainproblematicfor manyreasons.
Forexample usingratiosbetweerdifferentsizegradesnayidentify specificlithic reduction
schemed# only onetool typewasbeingcreated This protocoldoesnot accountor multiple tool
typesbeingmanufacturedn the sameareayvaryingskill levelsof the knappersor potential

ritual processethatmay producespecifictypesof microdebitageFurthermorearchaeologists
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haveyetto intensivelyexaminewhethertheform (shapeangularity roundnesshulb of
percussiongrecomparabldetweemmacre andmicrodebitage.

PostDepositional Movement. Anotherproblemis thatarchaeologiststill do nothave
all theanswerdor how microartifactsbehavan differentsubstratesndwithin varying post
depositionaprocesseslhoughexperimentdhiavebeenconductedHomseyMesserand
colleaguepoint out someof thevariableshatmustbetakeninto consideratiorprior to
experimentationi T hypesof scenarioseplicatedby thegrid, thelengthof time theexperiment
lastsandthe samplingand/orartifactseedingstrategymayall vary dependingon theresearch
guestioma s k EHdniseyMesseretal. 2016:@). As such,archaeologistsishingto use
microartifactsshouldhavea thoroughunderstandingf the soilsandpotentialpostdepositional
activitiestaking placewithin the archaeologicatontextbeingsampled Further,microartifacts
arenotcompletdy immuneto relocation(Hilton 2003) especiallyfi d o w n gravitational
di s p | a caaserbyinseotsburrowinganimals,anduprootedrees(Mandeletal.
2017:805) DempseyandMendel(2017:489)demonstratehowever thatfithoughactivity-
specificremainsmay not occurasdiscreteunits,analysisof microartifacts microstratigraphy,
andcarefulsite mappingmayrevealsignificantpatternsof siteu s e . 0

Accuracy of Data Analysis. Further,manyresearcheravequestionedhe accuracyand
replicability of this method.Unlike macrodebitagayhich areidentified by specificattributes
(suchasbulbsof force,for example) objectivecriteriafor definingmicrodebitagdavenot been
standardizedh archaeologicatlesearchAs suchiit is not clearwhetherthe sheempresencef
obsidianor chertmicrodebitagesufficientfor identifying areasof primaryreduction Finally,

thereis the problemof fatiguewhenlooking through a microscopdor long intervalsand
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manuallysortingmicrodebitagecausingthe analystto becomdessaccurateoverlongerperiods
of analysigUllah2012;Ullah etal. 2015)

Time-, Cost, and Labor Efficiency. Theanalysisof microdebitagegequiresanintensive
investmenbf time and,asaresult,money(Johnsoretal. 2016) Collectingsoil samplesiuring
archaeologicagxcavationsequiresadvanceglanningasto whereandhow sampleswill be
taken,samplevolumes,andthetotal numberof samplegequired. Moreover,sigrificant
additionaltime andexpenseareoftenassociatedavith the processingf soil samplesandthe
analysisandquantificationof microdebitageecoveredrom within eachsample As statedby
(Johnsoretal. 2021) A ¢ o r r e sspudiesaceiinmitey in their numberof soil samplesand
fractions:33 samples/15@&actionsin Rosen(1986) 16 samples/8@ractionsin Rosen(1989) 87
samplesandfractionsin (Hull (1987) 45 samplesandfractionsin MetcalfeandHeath(1990) 69
samples/13&actionsin Cap(2016) Becausef this,researcherasho havechoserto
implementthis methodologyhavetypically focusedon relatively small portionsof
archaeologicasites,suchasspecifichouseholdgor evensingleroomswithin households)
(HomseyMesserandHumkey2016;MetcalfeandHeath1990; Sherwoockt al. 1995;Widmer
2009)or haverestrictectheir analysisto smallerunitswithin archaeologicaéxcavations
(Johnsoretal. 2016.

To addressnanyof theseissuesa handfulof archaeologisthaveproposedrarious
methodgo expeditethe analysisof microartifactsPeacockandRyan2018;Sherwoodand
Ousley1995;Ullah etal. 2015) For example SherwoodandOusley(1995)createdand
employeda computemprogramcalledMMCount to estimatehe numberof microartifactswithin
asingle samplen aslittle as25 minutes.Ullah etal. (2015)proposea methodwhereinmultiple

analystscountthe microartifactsfrom eachsample which producesa muchmoreaccuratecount
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of microartifacts put takessignificantlylonger(approximatelyl0-20 persorhourspersample).
Mostrecently,PeacockandRyan(2018)haveproposeda methodologyusingHigh-Resolution
ComputedlTomography(HRCT) to scansoil corestakenfrom archaeologicasitesin orderto
manuallyidentify microartifacts Eachscan,dependingon the machineused takesbetweer30 to
90 minutes.Thougheachof thesestudieshasproducedoositiveresults theseprotocolshavenot

yetbeenmorewidely adoptedn archaeologicalesearch.

Conclusion

Thoughmicroartifacts andmicrodebitagemorespecifically,haverepeatedlyprovento
beareliabledatasourcefor identifying primary activity areasgxaminingsiteformation
processesandassessinghe postdepositionaintegrity of archaeologicasites,multiple
unansweredjuestiors andconcerngemainthathaveled archaeologistawayfrom applying
microdebitagenalysigto theirinvestigationf stonetool production,eventhoughthese
artifactsremainthe mostaccurateroxy for identifying areasverestonetoolswere
manufactuedat archaeologicasites.In orderto alleviatemanyof theseissuesandthus,make
microdebitagenalysismoreappealingo a broaderaudienceof researcherd,applyinnovative
methodologieso this dissertatiorfor expeditingthe analysisjncreasinghereproducibility,and
producinga morerobustdatasetin thefollowing chaptertraditionalmethodsof microdebitage
analysisarecomparedo a methodusingDynamiclmageAnalysis(DIA), recentlydevelopedy
Johnsoretal. (2021) for analyzingmicrodebitagendthusilluminating multi-agentprodudion

systemsacrosghesite of Tamarindito.
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CHAPTER 4

RESEARCH DESIGN AND METHODOLOGY

Introduction

Themethodologyandresearclguestionemployedn this dissertatiorweredesignedo
bestreconstructnulti-agentproductionsystemdsy teasingout therelationshipsbetweerstone
tool production status wealth,andagencyldentifyingwherestonetoolswereproducedat
Tamarinditowill provideatleasta portionof the dataneededo interpret 1) the socioecoomic
statusof stonetool producers?) the purposeof stonetool productionwithin eachhousehold;
and3) potentialeconomicrelationshipdetweerproducersaandnon-producersUnlike previous
studieshathavefocusedon who controlsstonetool production this investigationseekgo
illuminate multiple economiegunctioningsimultaneouslyvhile uncoveringdifferentlevelsof
agencyoperatingbetweerdifferentsocioeconomitevelsof society.Further,this studyalso
advanceshe methodologicabpproachessedto analyzemicrodebitagdrom archaeological
contextshy introducingDynamicimageAnalysis(DIA) asanovelmethodfor discerning

microdebitagdrom naturalsoilsin archaeologicasoil samples.

ResearchQuestions

This projectexploresthe effectsandoutcomesf stonetool productionin multi-agent
socialsystemdyy exploringthefollowing two overarchingheoreticakesearchguestionsl)
How are power differentials produced within multi -agentproduction system#& and2) Who

wasinvolved in the production of stonetools, and how were theserelations structured?
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Questionl will elucidatesitewideexchangeystemswhile Question2 will elucidateritualized
knowledgewithin householdsTheseresearclhgyuestionsarebasedn the analysisof all 480soil
samplegakenfrom acrossTamarindito.Becausd amonly ableto examineResidentialGroup
5PSd atthistime, inferenceswill be maderegardingQuestionl, but this questionwill likely
requirefurtherinvestigation.

Question1: How are power differentials produced within multi -agentproduction
system® This questionfocuseson site-wide differential productionby examininghow power
structuresemergewith andalongsidenouseholebrganizedproduction which resultsin
particularsystemf labordivision. To addresghis question] will comparedatapreviously
collectedduringexcavationsompletedduringthe TamarinditoArchaeologicaProject(Eberl
andVela Gonzale2016) including constructionvolumes distance®f household$rom the
plazasandartifactualdataat Tamarinditoto microdebitagedatacollectedby myselffor the
currentproject.Within multi-agentsystems| proposethatthreeprimary productionscenarios
may betaking placeat any giventime (self-sufficiency,communityexchangeelite control).
Thesescenariogaresimilar to thoseidentified at Cerénby Sheetg2000),but | expandonthe
Cerénstudyby examininghow agency choice,anddependencyfactoredinto eachof these
scenariosForthis question] proposedhreehypothesesndassumehananyor all threemaybe
in processimultaneouslyvithin the samesite: 1) Householddbecomeself-sufficient; 2)
Egalitarianhouseholdelationslips resultin communityproductionandexchangeand3)
Unequalpowerrelationshipgesultin elite controlof production.

Hypothesisl. Householdsbecomeself-sufficient. In this scenariohouseholdgroduce
mostof thegoodsnecessaryo maintaintheir own householdor themselvesl will identify this

scenariavithin my datausingthefollowing two testimplications:1a) Householdsvith the
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smallestconstructiorvolumeareself-sufficient. Becauséousesizeis consideredneof the best
indicatorsof householdstatusandwealth(Abrams1994;Eberl2007;Inomata2009; Palkal995,
1997;Rapoportl969; Tourtellot,etal. 199; Turner,etal. 1981;Wilk 1983),l expectself-
sufficiencyto belinked to the poorestouseholdswhich will be measuredhroughconstruction
volumeasa proxy for wealth.Basedon how sizeswereclusteredamongall excavatedesidential
groups EberlandVela GonzaleZ2016)categorizedesidentialgroupsassmall (average=
12.2m3),medium(average= 64.3m3),andlarge(average= 189.6m3). Usingtheseclassesl|
expectself-sufficienthouseholdso fall within thefi s m asikelcabegory TestImplication 1b)
Householdsvill uselocally availablechertinsteadof nonlocal obsidian.Becausegoorer
household$iadlessaccesdo resourcesmndspecializedroductionknowledge theseself
sufficienthouseholdsvould havereliedheavily on locally availablechertfor tool production. As
such,l expectsoil samplegakenfrom household$alling within thefi s m asikelcabegoryto
producepredominantlychertmicrodebitage.

Hypothesis?) Egalitarian householdrelationshipsresultin communityproductionand
exchange Householdsnay chooseo specializan aparticulartradethattheythenexchange
with otherhouseholdseitherdirectly, throughmarketplacespr a combinationof both. In this
scenarioadivision of laboris developedvhereineachhouseholdspecidizesin a differentcraft
(stonetools,ceramicsweaving,etc.),andgoodsareexchangedbetweerhouseholdsThis
division of laboroftenmakest disadvantageou®sr agentso producethe samegoodsbeing
producedy otherhouseholds$n thelocal commurity becausepecializingin a uniqueskillset
allowsindividualsto tradecraftsor servicefor neededyjoods.For examplejn the caseof stone
tools,agentamaydecidenot to learnknappingandinsteadearnto weave which would resultin

dependencyn otherhouseholdgor stonetools. | will identify this scenariavithin my datausing
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thefollowing testimplication: Test Implication 2a) A smallnumberof householdsvith
microdebitagelusterswill bedispersedcrosghesite.In this scenarionot everyhouseholds
manufacturingstonetools. As such,l expectthatonly soil samplesrom certainhouseholdsvill
containmicrodebitageln this way, thosespecializingn stonetool productionareaccessibléo
thegreateshumberof householdsvithout overlappingwith otherspecialistof the samecraft
(for example two stonetool specialistavould likely not be situatedadjacento oneanother) The
positionof thesehouseholdslsofacilitatesexchangevith householdspecializingn other
trades.

Hypothesis3) Unequal powerrelationshipsresultin the elite control of production.In
this scenariospecialistarecontrolledby eliteswho consumenddistributethe surplusof goods
producedy specialisthouseholdsl will identify this scenariawvithin my datausingthe
following two testimplications: TestImplication 3a)ii P a | scho@swill belocatedin close
proximity to the plazas Elite controlof productionmaybeassociateavith thesefi p al a c e 0
schoolsdentifiedin the Mayaregion,whereinprodu@rsaretrainedin the specialized
productionof specificgoods typically ceramic§HealyandBlainey2011;HoustonandStuart
2001;Inomata2001;ReentsBudetandBall 1994;ReentsBudetetal. 2000).Thusfar, however,
no palaceschoolsfor the producton of obsidiangoodshavebeenidentified. Test Implication
3b) Obsidianmicrodebitagelusterswill berecoveredprimarily from theselocations.Scholars
haveassumedhateliteshadcontroloverthe exchangef obsidian butit is not clearif the
produdion of obsidianwasalsotightly controlled.If so,| expectto find the majority of obsidian
microdebitagen thesepalaceschoolsputlittle to no chert.

AddressingQuestionl is crucialto understandinghe socialstructureof production

systemsat Tamarinditoandthroughouthe Mayalowlands.Thesethreehypothesesrenot
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exclusive howeverandl expectto find evidencefor eachscenariacoexistingthroughout
Tamarindito.l will disentangleéhesecoexistingproductionsystemshroughthe spatialaralyses
of chertandobsidianmicrodebitageconstructiorvolume,anddistanceto the plazasin orderto
sortout how householdsf differentsocioeconomistatusaresituatedn boththeverticaland
horizontaleconomiesRangingin distancerom 40to 1979 metersfrom PlazaB andvaryingin
constructionvolumefrom 4.9to 266 cubicmeterstheseresidentialgroupsareexcellent
indicatorsof socioeconomidlifferencesn productionstrategiesywhich canbeusedto elucidate
how powerdifferencesaffectedagentchoicesn production(Figure4.1).

Question2: Who wasinvolved in the production of stonetools, and how were these
relations structured? Building off my first researclguestionthis questionaskswhetherthe
technicalexpertiseequiredto mandacturestonetools wasavailableto all socialgroupsof
society.Dependingon the structureof the householdeconomy(self-sufficient, egalitarian glite-
driven),socialconstraintgnay haveaffectedproducerdifferently. If technicalknowledgewas
not equallydistributed,competitionmay havedrivenproducersespeciallyobsidianblade
specialiststo hidetheirtechnicalknowledgefrom competitorsTo addresghis question] will
comparespatialdistributionsof chertandobsidianmicrodebitageavithin ResidentialGroup5PS
d at Tamarindito.For this question) havetwo hypotheses:

Hypothesisl) Competitionfor technicalexpertiserequiredfor obsidianblade
productionledto secretknowledgeand the developmenbof ritualized production Evidence
from sitesthroughouthe Petexbaturdemonstratethatobsidianbladesandcoresfoundin
householdsveretypically manufacturedrom the El Chayalsource(/Aoyama2017;Eberl2014),

andthe CE/M ratiossuggesthatproducersattemptedo conservanaterials As such,agreat
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Figure 4.1 Constructionvolumesand Distancefrom PlazaB of ResidentialGroups(modifiedfrom Eberl
andVelaGonzalé2016:145)

dealof technicalknowledgewould havebeenrequiredin orderto manufacturéladeswith the
greatesuselife. Knappingoutin the openwould havemadeobsidianspecialistssulnerableto
copying,causingproducergo movethe productionof obsidiantoolsto secludedspacesvithin
thehouseholdin addition,producersnay havedevelopeditual productionasa methodfor
increasingheknowledgegapbetweernproducersandnonproducersthusmakingit more
difficult for competitordo acquiretheseskills. | will identify this scenariovithin my datausing
thefollowing testimplication: Test Implication 1a) Clustersof obsidianmicrodebitagevill be
foundin separat@nddiscretelocalesthanchertmicrodebitige.Ethnohistoricandarchaeological
evidencesuggestshatproductiontook placein secludedlacesdeLandaandGates1937;Eberl

2017;Gloveretal. 2018;Guengerict2014;Neupert2000; Tozzerl941),andmicrodebitagdas
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beenemployedo showthatobsidianproductiontook placein aninteriorroomin atleastone
householdat Copan(Widmer2009; WidmerandStorey2016).

Hypothesis?) Technicalknowledgerequiredto manufactureobsidianbladeswasnot
secret.If competitionfor thetechnicalexpertiserequiredto produceobsidianbladeswvasnot
necessarythenl expectto find obsidianmicrodebitagelustersn areaghatarenotrestricted
from the public. | will identify this scenariowithin my datausingthe following testimplication:
TestImplication 2a) Obsidianandchertmicrodebitageavill befoundin similar non-discrete
contextslIf obsidianwasequallyavailableto all producersthentherewould be no competition
andno needto hidetechnicalknowledye.

AddressingQuestion2 is crucialto understandingnow socialconstraintsaffectthe
decisionsagentamadeandhow thesedecisiongesultedn differential productionstrategies
within MayahouseholdsHruby (2007)suggestshatbladecoretechnologymay belinked to
ritualizedproductionandsocialstructureat PiedrasNegras putasHruby et al. (2007)suggest,
moredetaileddescriptionf productiondebitageandotherartifactsareneededrom
archaeologicasitesin the MayaLowlandsto fully suppot this claim (Hruby etal. 2007).As
such,theproposedesearctwill contributeto elucidatingtherelationshipbetweerritualized

productionandsocialstructurein the Mayalowlands.

Methods
Theprimary methodologyusedin this dissertationinvolvesthe collectionandanalysisof
microdebitagewhich consistsf the smallesipiecesof obsidianor chert(measurings 4mm)that

areknockedoff duringstonetool production.Spatialanalysisof microdebitageanelucidate
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whereandhow stonetoolswerebeing madeat archaeologicasites(Cyr etal. 2016;Homsey
MesserandHumkey2016;Johnsoretal. 2016;OrtmannandSchmidt2016; ParkerandSharratt
2017;Sherwoocktal. 1995).Without analyzingthe microdebitagetheseactivity areascannotbe
located,andimportantinformationregardingthe utilization of spacejntra-householdactivities,
andintrasiterelationshipss lost. For everystonetool thatis producedthousand®f pieces
of microdebitagenayberemovedrom the core,meaningthattensof thousand<of pieces
of microdebitagdikely existin anyarchaeologicatontextwherestonetoolsweremanufactured,
andmillions of piecesmay existacrossa singlearchaeologicasite

Moreover,asdiscussedn depthin the previouschaptermicrodebitages lessaffectedby
postdepositionaprocessessuchascleaning,soil erosion,or animal/humardisturbancethan
aremacroartifactg§measuring> 6 mm). This is theresultof microartifactsbecomingembedded
into thefloors of housesplazasandotherwork areaghroughtramplingandsweepingforcing
thesetiny, sharpartifactsto penetratento the occupatiorsurface(Clark 1986,1991;Dempsey
andMandel2017 Gifford-Gonzaleztal. 1985;Mandeletal. 2017;Moholy-Nagy 1990;
Nielsen1991;Sherwood200L; Ullah 2012).As such,microdebitageas consideredhe best

materialindicatorfor identifying thelocationsof stonetool production.

Sampling Strategy for Residential Group 5PSd

In the presensection,| describehesizeandlayoutof ResidentialGroup5PSd, the
numberof structuresthe locationof soil samplesanda brief overviewof investigations
conductedreviously,including TAP excavationdbetweer2009and2014(EberlandVela
Gonzéle2016).ResidentialGroup5PSd measure$4.7nt (placingit within themediumsize

category)andconsistsof four structure45PS12,5PS13,5PS14,5PS15) surroundinga central
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rectangulaplaza(Figure4.2). Situatedl.12km southeastf PlazaB, this residentialgroupis
oneof thefurthestfromtheroyal palace Thelargeststructure(5PS14) lies southof the plaza
andconsistof threeroomsanda centralstaircasdacingthe courtyard.The easternmost
structure(5PS15) containstwo rooms,andthe westernmosstructure(5PS13) consistof only a
singleroom.Finally, the northernmosstructure(5PS12) consistsf a centralrectangularoom,
abench,andanannexthatopengo the northof the structure facingawayfrom therestof the
residentiagroup(EberlandVela Gonzale2016:8889).

TAP excavationst 5PSd took placebetweer?2011and2012andconsistedf two 1x1-
metertestunitswithin a potentialmiddenwestof structuresPS12, one2x2-metertestunit
within structure5sPS13, andone7x1-metertrenchwithin structure5sPS12. Excavationswithin
thistrenchinitially revealeda smallcacheconsistingof two obsidiancoresand104 obsidian
bladesBecausef this, TAP decidedto excavatehe entirestructurewith anadditional26
excavatiorunits (EberlandVela Gonzale2016:9397). Lithic artifactsrecoveredduringthese
excavationsncluded20 obsidiancoresand220obsidianblades.

No excavationsvereundertakenn StructuresPS14 or 5PS15, asthelayoutof StructuresPS
14is verytypical of ClassicMayaresidencegxcavatedin the Petexbatumegion(Inomata
1995) andthe e-shapedstructuregStructuresPS15) arealsovery common.Instead,
excavationsverefocusedon thelesscommonstructuretypes,or in the caseof StructuresPS12,
completelyunique.Excavationswithin StructuresPS13 uncovereda burial shrinethatlikely
containedheremainsof earlierinhabitantsof the group(MarkusEberl, personal

communication2021).
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Residential Group 5PS-d

5PS-12

Y 5PS-13

Legend

Group_5PS_d

Figure 4.2 Plan Map of Group5PSd
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Within the northernannex,underthe original locationof the bench sixteenof thesecores
werealignedin threeoverlappingrows measuringapproximately30cnt, demonstratinghat
theseémplementsvereplacedherepurmposefully.in total, the obsidianrecoveredrom structure
5PS12 comprisedhevastmajority of obsidian(75.7 percentby weight)recoveredrom all of
Tamarindito(EberlandGonzale22016:135)while the chertrecoveredrom 5PSd (2475.59)
comprisesl54 percentf all chertartifactsrecoveredduring TAP excavationsat Tamarindito.

As aresultof the overwhelmingamountof lithic materialrecoveredEberlandVela
GonzaleZ2016)interpretedhis structureasa potentiallithic workshop.To testthis assumption,
| designeda strategyfor collectingsoil samplego capturemicrodebitagehatwould reveal
locationswithin ResidentialGroup5PSd wherestonetool productionwastaking place.Because
of themeagematerialremaindeft in situ, archaeologis oftenfocusexcavation®on middens,
which normally housea plethoraof artifactsrepresentativef daily life. Unfortunately dueto the
mixed natureof middensasfi p a | i rmopderseprasticedy variousindividualsat different
mo me nAogamaz2007:4) archaeologistsontinueto struggleagainstserioudimitationswhen
reconstructingagencyandtherole of stonetoolsin the daily lives of Mayacommoners.

Duringthe 201 7field season| collectedsoil samplesn 2-meterintervalsacrosshe
entireresidentialgroup(Figure4.3). Samplesverecollectedusingpostholediggersin orderto
maintainuniformity in the diameterof eachsample andexcavationsvereceaseancebediock
wasreachedor eachindividual sample(Figure4.4). Thegrid usedwithin eachcontextwas
independenof othersampledcontextsandthe grid employedby the TAP excavationsThe
locationof samplesvasbasedn theinterpretedunctionof eachstructure whetherthat

structurehadpreviouslybeenexcavatedandthe presencef moderndebrisandor vegetation.

73



Figure 4.3 LookingNorthwestacrossResidentialcGroup 5PSd during 2017Investigations

Soil samplesverenottakenfrom previouslyexcavateatontexts(suchasunitsfrom the TAP
excavationsjo avoidthe crosscontaminatiorof soilsandartifactassemblagesndcertain
portionsof theresidentialgroupcould not be sampleddueto the densityof debris(including
building materialstreecover,or densevegetation)pn the groundsurfaceat thetime of this
investigation A GarmineTrex10 handheldGPSwasusedto recordthe locationsof soll
samplesThelocationsof soil samplesverealsohanddrawnonto printedmapof Residential

Group5PSd (from EberlandVela Gonzale2016)
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Figure 4.4 CesarHiginio PerezMejia TakingSamplesvith a PostholeDigger at Group5PSd

Usingthis methodologya total of 239 soil samplegweighing67,855.4g)weretaken
from this residentialgroup,with specialattentionbeingpaidto the centralplaza.Sampledepths
rangedrom 15to 80 cms,andthe meanweightsfor these239sampless 283.9g. (See
AppendixA). or the presenstudy,l subsample®&0 of thesesoil samplegprimarily from the
plazaarea(Figure4.5). With this strategythis dissertations uniquelysuitedto make significant
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progressn reconstructingvherestonetools weremanufacture@longwith the spatial

organizatiorof stonetool productionthroughoutheentiresite

Microdebitage Analysis

Oncefieldwork wascompletedat Tamarindito,l transportedhe 239 soil sampledrom
ResidentialGroup5PSd, alongwith 241 additionalsamplegakenfrom acrossTamarindito,to a
field labin Flores,Guatemalavhereall soil samplesverecarefullylabeledandcataloguedTo
decreas¢heweightfor shipmentto Vanderbit University,eachsoil samplewasair-driedusinga
campingovenbeforeshipment(Figure4.6). Onceat Vanderbilt,all soil samplesveredried
againin aclosedovenperUSDA guidelinesto eliminatebiological contaminantgFigure4.7).

At agiventime, 3-4 samplesvereplacedin theoven,andeachsampleremainedn the ovenfor
betweer20-30 minutesuntil reachingatemperaturef 200degree<elcius Oncethat
temperaturevasreachedsoilsremainedn the ovenanotherfive minutesto ensureall biological
contaminantsveredestroyedAll 480soil samplesveredecontaminatetietweenJuneand
August2017.0f these480samples| selecteda subsampl®f 50 soil sampledrom Residential
Group5PSd to beanalyzednanuallyandvia DIA to allow for a directcomparisorof thetwo
methods.

Manual Microdebitage Analysis. First,| manuallyanalyzedhe 50 selectedsoil samples
from ResidentialGroup5PSd, primarily following themethoddorfi s p anti icaloar chaeol oc¢
outlinedby Ullah etal. (2015).SpatialMicroarchaeologyocuseson overcomingchallengesn
identifying andexplainingfi h a b in theascbaeologicatecordandon providinga user

friendly methodologyfor analyzingmicroartifactsthatis neithertime-consumingnor expensive,
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Locations of Subsampled Soil Samples taken at Residential Group 5PS-d

Legend

®  Soil Samples

Figure 4.5 Plan Map Showingthe Locationsof Subsample&hovelTestsat ResidentialGroup5PS
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A

Figure 4.7 Soil Samplesn Dry Ovenin the MesoamericarrchaeologyLab at Vanderhbilt
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which hasbeena commonreasorthatarchaeologisthaveshiedawayfrom this type of analysis
(Johnsoretal. 2016).In orderto makea directcomparisorbetweermanualanalysisand
DynamiclmageAnalysis(DIA), | removedsubsamplemeasuringp0gfrom eachof the 50 soll
sampla for manualanalysisandanadditional50gwassubsampledor DIA.

Soil sampleswverefirst soakedn a5-percentsolutionof distilled white vinegarovernight
in orderto breakup the heavyclay contentof the soils. Becausehis investigationfocusesonly
on microdebitageanddoesnot seekto recoverothermicroartifactclasseseachsoil samplewas
watersievedusing0.063mm meshsothatall microdebitageneasuringgreatethan0.063mm
would be capturedOncesamplesveredry, eachsamplewasmanuallysievedto separateach
soil sampleinto sizegradesFollowing the UddenWentworth(North American)clast-size
divisions(Wentworth1922), all recoverednicrodebitagevassizegradedusingstandard
geologicscreensvith graduatedizesof 6.3mm,4.0mm, 2.0mm, 1.0mm, 0.5mm, and0.25
mm usingthe massanalysisechniqueoutlinedby Ahler (1989)andreconmendedby Ullah et
al. (2015).

Next, eachsizegradewassortedby raw materialtype. Usingalow-powerboom
microscopeavith magnificationsup to 250x (Figure4.8), microdebitagevasseparatedrom
natural(versusculturally producedxhertandobsidiandebris basedon the assumptiorthat
microdebitagegenerallydisplaysangularity,sharpedgesandflat sides(DunnellandStein1989;
Fladmark1982;Nicholson1983;Peacock004;Peacoclet al. 2008).0Otherdiagnosticattributes
usedto separat®ut microdebitagencludedtransparenotr translucenappearancanderlight,
regulargeometricshapeandretentionof someaspecbf conchoidalfractureor bulb of
percussior{(Fladmark1982;Nadel2001; Susino2007).Further,microdebitagespecimensvere

comparedo experimentathertandmicrodebitagesamplesknappedoy Mike McBride in
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Figure 4.8 MicrodebitageParticlesUnderthe BoomMicroscope
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October2019.Finally, countsandweightsfor eachcategoryof raw materialwithin eachsize
classwererecordedandenterednto the projectdatabase.

Dynamic Image Analysis. In our pilot study,my colleaguesandl usedthe Multivariate
Analysisof Variance(MANOVA) testto identify significantdifferenceqp < 0.001)between
lithic andsoil particles,ndicatingtha DIA is aviableandpromisingmethodfor differentiating
betweermmicrodebitageandnaturalsoilswithin archaeologicasoil samplegJohnsoretal.
2021) This studyusedonly onesampleof lithic debitageandonesampleof archaeologicaoils,
however,andbecausehisis theonly archaeologicalesearcttompletedo dateusingDIA, it is
importantto testthis methodon largerdatasetsAs such,l applyDIA to the analysisof the same
subsampl®f soil samplegn=50)selectedrom manualanalysisIn addition,| alsoconductDIA
on 15 soil samplegollectedfrom within the northernannexof StructuresPSd by MarkusEberl
during TAP excavations.

DIA wasconductedat VanderbiltUniversity usingthe PartAn3D particleanalyzer
(Figure4.9). Eachsamplewasindividually pouredinto afunnelatthetop of this analyzerand
thenpassedhrougha vibratingtray until eachparticlewasdroppedndividually into the
measuremerdrea(Figure4.10). Next, digital photosweretakenof eachindividual particlefrom
multiple anglesandmeasurementsf eachparticlewerecalculatedor up to 40 different
variablegFigure4.11). This procesgook betweer3-5 minutesfor eachsample Most of the
variablesmeasuredredependentn oneanotherandsomeevenusethe exactsame
measurement€urrently,MarkusEberlandl are collaboratingwith the DataSciencdnstituteat
Vanderbiltto developa machindearningmodelthatuseshe DIA datato differentiatebetween
microdebitageandsoil. Ourinvestigationhasrevealedhattransparencys overwhelminglythe

mostsignificantvariablefor differentiatingbetweerthesetwo particletypes.Modified from the
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Figure 4.9 PartAn3D Analyzerin the AncientArtifactsLab at VanderbiltUniversity

m- i

Figure 4.10 Soil Particles Passingthroughthe Vibrating Tray into the Analyzerto be Photographed
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Figure 4.11 PhotographedParticlesPassingthroughthe PartAn 3D Analyzer

protocoldevelopedy Johnsoretal. (2021)to reflectthis, | chosetwo variableshatuse
independenmeasurementhatdo not overlap:length/widthratio andtransparencymeasuref

light intensity). Table4.1 presentslescriptionsandvaluerangedor eachof thesevariables.

Spatial Analysis

Spatialanalysisvasusedto visually assesslifferencesn 1) householdvealthandstatus
acrossTamarindito,2) areasvherestonetoolswerebeingmanufacturedand3) areasvhere
resultantstonetoolswerefound duringexcavationsComparingthesethree categorie®f data
createsavisualrepresentationf wherestonetool productionwaslocatedbothgeographically

andsocioeconomicallyDensityrastermapsincludedthefollowing data:microdebitage
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densitiesartifactdatafrom previousexcavationshouseholdconstructionvolumes,anddistances
of household$rom the plaza.Artifact informationfrom TAP excavationsvassuppliedby
MarkusEberlvia the projectdatabaseUsing ArcGIS 10.7,1 addedartifactualdatato shapefiles
previouslycreatedoy Markus EberlandSarahLevithol-Eckhardtof the TAP to createraster
densitymapsof microdebitagdocations(includingsizeclasseandmaterialtypes)at Residential
Group5PSd to visualizethe spatialdistributionof theseartifacts.To visualizestonetool
densitiesacrosghe site of Tamarindito,obsidianandchertdensities,alongwith CE/M ratiosfor
obsidianbladesrecoveredrom eachhouseholdarealsomappedo assesgachthe accesgo
obsidianandchertfor eachhouseholdSpatialvariationbasedn householdvealth,statusand

powerwasmappedvia metricsfrom householdconstructiorvolumesanddistances.

Summary

In this chapter] havereviewedthe methodologieemployedo collectandanalyzesoil
sampledor the currentdissertatiorresearchThis methodologybuilds from microdebitageand
microartifactanalysegaking placeworldwide sincethe 1970s(BaumlerandDownum1989;
Clark 1986;DunnellandStein1989;Hassarl978;HomseyMesserandHumkey2016;Hull
1987;Johnsoretal. 2016;MetcalfeandHeath1990; ParkerandSharratt2017;Sherwood2001;
ShewoodandKocis 2006;Sherwoocdetal. 1995;Tani 1995)but haveyetto be seriously
employedn Mesoamericak-urther,l expandonthe methodologiesisedto analyze
microdebitagdy addingDIA. | employedoothmanualanalysisandDIA of archaeologicasoil
samplesin orderto comparethetime andeffort requiredfor eachmethodandalsothe accuracy
androbustnessf thedataproduced.In thefollowing chapter] presentheresultsof these

analyses.
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Table 4.1 Variable Descriptions(modifiedfrom MicroTracMRB ImagingParameterReferencélable)

Variable Description ValueRange Meaning of Value

Length/Width Measure of length divided by 1 to infinity Value of 1 represents a perfe:

Ratio width square

Transparency Mean intensity of light Oto1l Value of 0 equals opaque; 1
passing through patrticle equals completely transparen
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CHAPTER 5

RESULTS OF INVESTIGATIONS AT RESIDENTIAL GROUP 5PSD

Introduction

In this chapter] presentheresultsof artifactanalysesindertakemwith stonetool
remainsrecoveredht ResidentialGroup5P Sd to uncoverspatialevidenceof stonetool
production.ResidentialGroup5PSd is locatedin the southwestornerof Tamarindito,overa
kilometerawayfrom PlazaB, makingit oneof the furthestremovedresidentialgroupsfrom the
royal center.This residentialgroupdiffers significantly from otherexcavatedjyroupsfor many
resasondgrirst, the northemmoststructure(5PS12) containsanannexedoomthatcanonly be
accesseffom anouteropeningthatfacesawayfromtheg r o wcentafplazaandother
structuresSecond2011-12 TAP excavationgonductedvithin structuresPS12 revealedhe
highestfrequencyof obsidianartifactseverrecordedat the site, tripling thetotal numberfound
within all otherexcavatedreasduring TAP excavationsFurtherthevastmajority of these
artifactswererecoveredrom within theannexedoomof 5PS12.

Thepreseninvestigationincludedthe collectionandanalysisof soil samplego identify
microdebitagethe spatialanalysisof microdebitageecoveredrom thesesoil samplesandthe
morphometrianalysisof obsidiancoresandblades By comparingtheresultsof theseanalyses,
specificareasvherestonetoolsweremanufacture@nd/ormaintainednay beilluminatedwithin
this residentialgroup,which allowsfor a glimpseinto theagencyandchoiceof ClassicMaya

stonetool producersat Tamarindito.In addition,the soil samplesvereanalyzedusingtwo
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contrastingnethodgdmanualanalysisandDynamiclmageAnalysis)in orderto comparehe

time andlaborcosts,accuracyandresultsof thetwo methods.

Resultsof Manual Microdebitage Analysis

Of the 239total soil samplegakenfrom acrossResidentialGroup5PSd, | examineda
subsampl®f 50 to analyzemanually for the presenstudy(seeChapterd for completedetails).
Fifty gramsof soil weretakenfrom eachsamplein orderto maintaina consistenfrequencyof
microdebitagendto preservesoil for futureanalysesThe manualanalysisresultedn atotd of
780microdebitageveighing3.837¢g (Table5.1). Obsidiancomprisedb2.5percentn=488),
while chertcomprisedheremaining37.5(n=292)perceniof the overallassemblagby count.
Converselychertdominategheweightcategorywith 66.6percent2.5559) of all lithic
microdebitageecoveredandobsidianmeasuringl.282total grams.

SizeGrades Microdebitagerecoveredrom thesesoil samplesvasmanuallysizegraded
usingnestedsievesinto thefollowing sizegradecategories0.51.0mm, 1.0-2.0mm, 2.0-4.0
mm, and4.0-6.3 mm. Visual recognitionof microdebitageneasurindessthan0.5 mm proved
unreliable As such,thoughtherearelikely microdebitagepresentthe 0.5 mm sizegrade

categorywasnotincludedin orderto maintaintheintegrity of theresults.Figure5.1 providesan

Table 5.1 Microdebitage Totals by SizeGrade

Raw Material SizeGrade (mm) Totals
4.06.3 2.04.0 1.02.0 0.51.0 Count Weight
Count Weight Count Weight Count Weight Count Weight
Chert 6 0.706 19 1.096 115 0.571 152 0.182 292 2555
Obsidian 1 0.71 2 0.065 63 0.202 422 0.305 488 1.282
Totals 7 1.416 21 1.161 178 0.773 574 0.487 780 3.837
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Figure 5.1 Sampleof ChertMicrodebitageMeasuringl.0- 2.0 mmfrom ResidentialGroup5PSd (each
square= 5 mnf¥)

exampleof chertmicrodebitageavithin the 1.0-2.0 mm sizegradefrom ResidentialGroup5PSd.
Thesmallestsizegrade(0.5-1.0 mm) dominatedoththe chertandobsidianmicrodebitage

assemblagesomprising52 and86.5percentf therespectivemicrodebitageounts.

Density Mapping of Manually -ldentified Microdebitage
In orderto visualizethe distributionsof microdebitageecoveredrom 5PSd, | created
density,or heatmaps,usingArcMap 10.7.1.To dothis, | overlaidpoint datacontainingweights

andcountsfor microdebitagentoarastermapshowingthe planview of ResidentialGroup5PS
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d (seeChapter4 for completedetails).Theseshoveltestswereplacedtwo metersapartand
measurecpproximately30 cmin diametermeaningthatthe microdebitageountsandweights
betweereachexcavatedghoveltestareunknown.To fill in thesegaps,| usedregularizedspline-
tensioninterpolation( Mi t SgdMi §1998)to estimateheweightsandcountsof
microdebitagdetweerexcavatedhoveltests Ullah etal. (2015)recommendhis methodasa
highly accurateandeasilytunablemethodfor visualizingthe distributionof microartifactsat
archaeologicasites.This methodproducesleardensitymapswith smooth,continuously
coloredsurfaceswith thedarkesti h & p o refleaing the highestweightsor countsof
microdebitagalatarecoveredrom specificshoveltestsacrosgheresidentialgroup while the
lightestareageflectthelowestweightsor counts

Total Microdebitage Densities(3.837 grams). Figure5.2 displaysthe combinedweight
densitiesBecausemicrodebitageanbe brokenpostdepositionally weightsareconsiderec
moreaccurataeflectionof the densityof microdebitageecoveredandaredescribedn the
presensectionwhile countsof microdebitagearedescribedat the endof this section.In this
way, themanualcountsandestimatedcountsfrom DIA canbecomparedAs awhole,
microdebitages clusteredoughlyin a semicirclearoundthe southerredgeof the plaza,with the
highesttotal concentratiorsituateddirectly westandin front of StructuresPS13. Theremaining
clustersarelocateddirectly north of the stepsof StructuresPS14,to the southof StructuresPS
15, andalsowithin the southernmostoom of StructuresP S 15. Within this structurethe cluster
is densesatthe northwestcornerof theroom. The centralportionof the plazaappearselatively

clean.
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Total Microdebitage Weight Density

5PS-15

Y 5PS-13

Legend

* Shovel Test Locations
Total Microdebitage Weights
Value

High : 1.03245
Meters .

g 1 2 4 6 8 10 - Low : -0.554066

Figure 5.2 DensityMap ShowingCombinedWVeightsof Chertand ObsidianMicrodebitageMeasuring0.5- 6.3 mmRecoveredrom Soil Samples
at ResidentialGroup 5P Sd usingManual Analysis
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Total Chert Microdebitage Densities(2.555grams). The overallchertmicrodebitage
assemblagéspanningall sizegrades)s clusteredn analmostidenticalpatternto thatof the
overallmicrodebitagalensitieqFigure5.3), with concentrationsf chertmicrodebitage
clusteredoughlyin a semicirclearoundthe southerredgeof the plaza.Hot spotsarelocatedin
front of Structure5sPS13, directly north of the stepsof StructuresPS14,to the southof
StructurebPS 15, andalsowithin the southernmostoom of StructuresPS15. Onceagain,the
centralportionof the plazaappearselativelyclean.

Chert Microdebitage Measuring 0.5 1.0mm (0.182grams). Thechertmicrodebitage
measurind.51.0mmis similarly clusteredn a circularfashionaroundthe plazawith the
centralmostplazaremainingrelatively clear(Figure5.4). In contrasthowever a clusternow
appearspreadingacrosssoutheastorne of StructuresPS15. Further,a secondarylusternow
appearglirectly southof the southeastornerof StructuresPS12.

Chert Microdebitage Measuring 1.0-2.0mm (0.571grams). A significantdecreasén
chertmicrodebitagelusteringis evidentwithin the 1.0-2.0 sizegrade.The mostsignificant
clusterlies directly southof the southwestornerof StructuresPS12, while a secondargluster
may existat the northwestcornerof StructuresPS15 (Figure5.5). Similarto the previous
densitymaps thecertral portionof the plazais relatively clearof microdebitage.

Chert Microdebitage Measuring 2.0-4.0mm (1.096grams). Only onesignificant
clusteris evidentwithin the 2.0-4.0 sizegradeof chertmicrodebitaggFigure5.6). This cluster
appearsatthe northwestcornerof the southernmostoomin StructuresPS12. Theremaining
arearemainsuniform, which canbe attributedto the paucityof microdebitageecoveredrom

within this sizegrade.
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Total Chert Microdebitage Weight Density

5PS-15

Y 5PS-13

\

Legend

#  Shovel Test Locations

Chert Microdebitage Weights
Value

High - 0.888425
Meters -

0 1 2 4 6 8 10 - Low : -0.252951

Figure 5.3 Dersity Map ShowingWeightsof All ChertMicrodebitageRecoveredrom Soil Samplest ResidentialGroup5PSd
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Total Chert Microdebitage Weight Density (0.5 - 1.0 mm)

5PS-15

Y 5PS-13

Legend

. Shovel Test Locations
Chert Microdebitage Weights
Value

High : 0.0170344
Meters -

0 1 2 4 6 8 10 - Low : -0.00102418

Figure 5.4 DensityMap ShowingWeightsof ChertMicrodebitageMeasuring0.5- 1.0 mmRecoveredrom Soil Samplesit 5PSd usingManual
Analysis
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Total Chert Microdebitage Weight Density (1.0 - 2.0 mm)

Legend

. Shovel Test Locations
Chert Microdebitage Weights
Value

High - 0.143564
Meters .

0 1 2 4 6 8 10 - Low : -0.0106583

Figure 5.5 DensityMap ShowingWeightsof ChertMicrodebitageMeasuringl.0- 2.0 mmRecoveredrom Soil Samplesit 5PSd usingManual
Analysis
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Total Chert Microdebitage Weight Density (2.0 - 4.0 mm)

Legend

. Shovel Test Locations
Chert Microdebitage Weights
Value

High - 0.143564
Meters -

0 1 2 4 6 8 10 - Low : -0.0106583

Figure 5.6 DensityMap ShowingWeightsof ChertMicrodebitageMeasuring2.0- 4.0 mmRecoveredrom Soil Samplesit 5PSd usingManual
Analysis
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Chert Microdebitage Measuring 4.0-6.3 mm (0.706grams). Departingfrom previous
densitymapsof chertmicrodebitagethe4.0-6.3 mm sizegradedisplaysa significantcluster
directly westof Structure5PS13, while a secondarylusteris evidentdirectly in the centerof
theplaza(Figure5.7). Similar to theresultsof the 2.0-4.0 mm sizegrade this is likely anartifact
of thelow densityof chertmicrodebitageecoveredrom this sizegrade.

Total Obsidian Microdebitage Densities(1.282grams). Theoverallobsidian
microdebitagessemblagéspanningall sizegrades)s clusteredn a similar fashionto the
overallmicrodebitagalensitieqFigure5.8). The highestconcentrationsie directly northof the
stepsof StructuresPS14 anddirectly behindStructure5sPS15, with smallerconcentrations
locatedto thewestof Structure5sPS13 andbetweerStructuresPS12 and5PS15. Onceagain,
the centralportionof the plazaappearselatively clean.

Obsidian Microdebitage Measuring 0.5-1.0mm (0.305grams). In contrasto the
overallmicrodebitagealensitiesfor obsidian the 0.5-1.0 mmrangedisplaysa moredispersed
patternof clusteringwith the mostsignificantclusterssituateddirectly at the centerof theplaza,
with additionalclustersdirectly westof Structure5PS15 andwestof the northwestcornerof
Structure5PS 13, andsouthof the southwestornerof Structure5sPS12 (Figure5.9).

Obsidian Microdebitage Measuring 1.0-2.0mm (0.202grams). Similarto the0.5-1.0
mm sizegrade the obsidianmicrodebitageecoveredrom within the 1.0-2.0 mm displaysa
scatteregatternof clustering(Figure5.10), with the highestconcentrationsituatedbetween
Structure$PS12 and5PS13, atthe northwestandsouthwestornersof StructuresPS15, and
directly westof Structure5PS15. Lighter concentrdonsareapparenthroughouthecentral

portionof theplaza.
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Total Chert Microdebitage Weight Density (4.0 - 6.3 mm)

5PS-12

5PS-15

Legend

® Shovel Test Locations
Group_5PS_d
Chert Microdebitage Weights

Value

High : 0.445
Meters .

01 2 4 6 8 10 - Low : -0.130631

Figure 5.7 DensityMap ShowingWeightsof ChertMicrodebitageMeasuring4.0- 6.3 mmRecoveredrom Soil Samplesit 5PSd usingManual
Analysis
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Total Obsidian Microdebitage Weight Density

5PS-15

#  Shovel Test Locations
Obsidian Microdebitage Weights
Value

High - 0.711
Meters -

0 1 2 4 6 8 10 - Low : -0.0645385

Figure 5.8 DensitymapShowingT otal Weightsof ObsidianMicrodebitageMeasuring0.5- 6.3 mmRecoveredrom Soil Samplesat 5PSd using
Manual Analysis
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Obsidian Microdebitage Weight Density (0.5 - 1.0 mm)

5PS-15

Y 5PS-13

Legend
* Shovel Test Locations

Obsidian Microdebitage Weights
Value

High - 0.0241211
Meters -

0 1 2 4 6 8 10 - Low : -0.00583173

Figure 5.9 DensityMap ShowingWeightsof ObsidianMicrodebitageMeasuring0.5- 1.0mmRecoveredrom Soil Samplesat 5PSd using
Manual Analysis
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Obsidian Microdebitage Weight Density (1.0 - 2.0 mm)

. Shovel Test Locations
Obsidian Microdebitage Weights
Value

High : 0.027
Meters .

0 1 2 4 6 8 10 - Low : -0.00519994

Figure 5.10 DensityMap ShowingWeightsof ObsidianMicrodebitageMeasuringl.0- 2.0 mmRecoveredrom Soil Samplesit 5PSd using
Manual Analysis
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Obsidian Microdebitage Measuring 2.0-4.0mm (0.065grams). Theonly
concentratiorof obsidianmicrodebitageecoveredrom within the2.0-4.0 mm sizegradeis
situateddirectly westof StructuresPS13 (Figure5.11). Thisresultis directly attributedto the
paucily of artifactsrecovered.

Obsidian Microdebitage Measuring 4.0-6.3 mm (0.71grams). The singlespecimerof
obsidianmicrodebitageecoveredrom within the4.0-6.3 mm sizegradeis situateddirectly
northof the stepsof Structure5sPS14 (Figure5.12). Once again,thisresultis directly attributed
to the paucityof artifactsrecovered.

Total Microdebitage Count Densities(n=780). BecauséIA cannotyet calculatethe
weightsof particles,microdebitageountsareincludedhereasa comparisorwith the DIA
resultsthatareincludedbelow. Thedistributionsof combinedchertandobsidianmicrodebitage
countsarepatternedsomewhatifferently thanthatof the weightsfor chertandobsidian
microdebitagdseeFigure5.8). Insteadof beingclusteredn a semicrcularpatternwith clusters
positionedaroundthe outsideof the plazaandrelatively closeto the structuresmicrodebitage
countsappearlusteredhroughouthe plaza(Figure5.13). The mostsignificantsimilarity is that
aclusterremainsat the souttwestcornerof StructuresPS15.

Total Microdebitage Measuring 0.51.0mm (n=574). Thedensitieof the combined
totalsof obsidianandchertmicrodebitaganeasuringoetweerD.5 and1.0-mm mirrorsalmost
exactlythedensitieof theweightsfor obsdian microdebitagevithin the samesizegrade(see
Figure5.9). This canbeattributedto the fact thatobsidianmicrodebitageeomprises/3.5percent
of all microdebitagevithin this sizegrade.In contrasto the overallmicrodebitagecount
densitiesthe 0.5-1.0 mm rangedisplaysa moredispersegatternof clusteringwith themost

significantclusterssituateddirectly at the centerof the plaza(Figure5.14),with additional
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Obsidian Microdebitage Weight Density (2.0 - 4.0 mm)

5PS-15

Y 5PS-13

\

Legend

* Shovel Test Locations
Obsidian Microdebitage Weights
Value

High : 0.0653105
Meters .

0 1 2 4 6 8 10 - Low : -0.0106744

Figure 5.11 DensityMap ShowingWeightsof ObsidianMicrodebitageMeasuring2.0- 4.0 mmRecoveredrom Soil Samplesit 5PSd using
Manual Analysis
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Obsidian Microdebitage Weight Density (4.0 - 6.3 mm)

5PS-15

Legend
* Shovel Test Locations

Obsidian Microdebitage Weights
Value

LS
Meters

0 1 2 4 6 8 10 - Low : -0.0999055

Figure 5.12 DensityMap ShowingWeightsof ObsidianMicrodebitageMeasuing 4.0- 6.3mmRecoveredrom Soil Samplesit 5PSd using
Manual Analysis
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Total Microdebitage Count Density

Y 5PS-13

Legend

* Shovel Test Locations
Total Microdebitage Counts
Value

High : 50.0631
Meters .

0 1 2 4 6 8 10 - Low : -1.50255

Figure 5.13 DensityMap ShowingCombinedT otalsof Chertand ObsidianMicrodebitageRecoveredrom Soil Samplest 5PSd usingManual
Analysis
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Total Microdebitage Count Density (0.5 - 1.0 mm)

Y 5PS-13

Legend

* Shovel Test Locations
Total Microdebitage Counts
Value

High : 37.3616
Meters -

0 1 2 4 6 8 10 - Low : -1.29714

Figure 5.14 DensityMap ShowingCombinedTotalsof Chertand ObsidianMicrodebitageMeasuring0.5- 1.0 mmRecoveredrom Soil Samples
at 5PSd usingManual Analysis
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clustersdirectly westof Structure5sPS15 andwestof the northwestcornerof Structure5sPS13,
andsouthof the southwestornerof StructuresPS12.

Total Microdebitage Measuring 1.0-2.0mm (n=178) Similarto the0.51.0mm size
grade(andagainmirroring the patterndor obsidianmicrodebitaggseeFigure5.10), thetotal
countsof microdebitageecoveredrom within the 1.0-2.0 mm displaya scatteregatternof
clustering(Figure5.15),with the highestconcentrationsituatedoetweerStructuredPS12 and
5PS13, atthenortheasandsoutheastornersof StructuresPS15, anddiredly westof Structure
5PS15. Lighter concentrationareapparenthroughouthe centralportion of the plaza.

Total Microdebitage Measuring 2.0-4.0mm (n=21). The only concentratiorof
obsidianmicrodebitageecoveredrom within the 2.0-4.0 mm sizegradeis situateddirectly west
of StructurebPS13 (Figure5.16). This resultis directly attributedto the paucityof artifacts
recoveredAs with the previoustwo sizegradesthis mirrorsalmostexactlythe patternfor
obsidianmicrodebitagevithin the samesizegrade(seeFigure5.11).

Total Microdebitage Measuring 4.0-6.3 mm (n=7). Unlike the previousthreesize
gradeghatmirror patterndor obsidianmicrodebitagethe 4.0-6.3 mm sizegradefollows a
nearlyexactpatternto thatof the chertmicrodebitagewithin the samesizegrade(seeFigure
5.7),displayinga significantclusterdirectly westof Structure5PS13, while a secondaryluster
is evidentdirectly in the centerof the plaza(Figure5.17).Similar to theresultsof the2.0-4.0
mm sizegrade thisis likely anartifactof thelow densityof chertmicrodebitageecoveredrom

this sizegrade.
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Total Microdebitage Count Density (1.0 - 2.0 mm)

®  Shovel Test Locations
Total Microdebitage Counts
Value

- High - 14
Meters

0 1 2 4 6 8 10 - Low : -0.560614

Figure 5.15 DensityMap ShowingCombinedTotalsof Chertand ObsidianMicrodebitageMeasuring1.07 2.0 mmRecoveredrom Soil Samples
at 5PSd usingManual Analysis
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Total Microdebitage Count Density (2.0 - 4.0 mm)

Y 5PS-13

Legend

* Shovel Test Locations
Total Microdebitage Counts
Value

High : 5.03554
Meters -

0 1 2 4 6 8 10 - Low : -0.702312

Figure 5.16 DensityMap ShowingCombinedTotalsof Chertand ObsidianMicrodebitageMeasuring2.0- 4.0 mmRecoveredrom Soil Samples
at 5PSd usingManual Analysis
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Total Microdebitage Count Density (4.0 - 6.3 mm)

5PS-15

Legend

* Shovel Test Locations
Total Microdebitage Counts
Value

- High:3

Meters
0 31 2 4 6 8 10 - Low : -0.880661

Figure 5.17 DensityMap ShowingCombinedTotalsof Chertand ObsidianMicrodebitageMeasuring4.0- 6.3 mmRecoverd from Soil Samples
at 5PSd usingManual Analysis
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Resultsof Dynamic Image Analysis

DIA wasconductedisingthe PartAn3D particleanalyzerin the Anthropology
Departmentt VanderbiltUniversity. As with the manual analysis 50 gramsof soil were
subsampledrom the same50 soil samplesn orderto maintaina directcomparisorwith the
manualanalysisn additionto the 50 sampled collectedfrom 5PSd, | alsoincludeherethe
resultsof DIA completedon 15 soil samplesollectedby MarkusEberlduring TAP excavations
of StructurebPS12. As describedn greaterdetailin Chapterd, mostof the samplegakenby
Markusweighlessthan50 grams.To makeaccuratecomparisondetweerthe two setsof
samples| haveweightedthetotalsfor all 65 samplesn orderto directly comparethe estimated
microdebitageesultsfrom each.Further,the collectionstrategyusedto collectsamplesrom
5PS12resultedn only two comparablesizegradeq0.51.0mmand1.0-2.0 mm). As such,the
densitymapsfor the 2.0-4.0 mm and4.0-6.3 mm sizegradesdo notincluderesultsfor Structure
5PS12.

Unlike with manualanalysisthe ability for DIA to distinguishbetweerchertand
obsidianmicrodebitagédnasnot yet beentested As such,all microdebitages countedasone
undifferentiateccategoryIn addition the PartAn3D analyzerdoesnot calculateweightsfor
particles soonly estimateccountsarepresentedhere. The DIA resultedn an estimatedotal of
462 microdebitagdetweemmy samplegn=422)andthe TAP samplegn=40).

SizeGrades As partof theDIA, thePartAn3D analyzersortedeachparticleinto asize
gradecategoryequivalento thoseusedwith the manualanalysis andtheseresultsareincluded
asadirectcomparisorto theresultsof the manualanalysisusingthe samefour size-grade
categoriemsabove.Countsfor eachsizegradecategoryareasfollows: 0.51.0 mm (n=262),

1.0-2.0mm (n=144), 2.0-4.0mm (n=46), and4.0-6.3 mm (n=10).Thoughnotto the sameextent
110



aswith themanualanalysisthe smallestsizegrade(0.5-1.0 mm) continuego dominatethe

microdebitageassemblagesomprising56.6 percentof the microdebitageounts.

Density Mapping of Microdebitage Identified through Dynamic Image Analysis

Total Estimated Microdebitage Counts (n=462). As discussedhn detailin Chapter4,
DIA wascompletedusingthe PartAn3D analyzerandtheresultsprovidedareestimated/alues
of microdebitagdor all 65 soil samplesrom bothdatasetsAs seenin Figure5.18 thedensities
of thetotal countsof estimatednicrodebitagelemonstratéboth similaritiesanddifferencego
thoseof thetotal countsof microdebitagedentified usingmanualanalysis As with the manual
analysisDIA densitiegeveala significantclusterof microdebitageat the southwestornerof
StructurebPS15. Thereis alsoalessdenseclusteralongthe northernstepsof StructuresPS14
andthebeginningsf a clusterat the southeasedgeof StructuresPS12. Thisis similarto the
resultsof the manualanalysis but the concentrationsirefar lessintense With the additionof the
15 soil sampledrom TAP excavationsa denseconcentratioralsoappearsn the northernannex
of StructuresPS12.

Microdebitage Measuring 0.5-1.0mm (n=262). As with theoveralldensitiesor
estimatednicrodebitageounts theresultsof the DIA reveala significantclusterof
microdebitaganeasurind).5-1.0 mm at the southwestornerof Structure5PS15. Thereis also
alessdenseclusteralongthe northernstepsof StructuresPS14 andthe beginningof acluster
atthesoutreastedgeof Structure5sPS12 (Figure5.19. This differs significantlyfrom theresults
of themanualanalysighatdisplaya moredispersegatternof microdebitagelusterg(seeFigure
5.14).As with thedensitiesseenin Figure5.18 thereis alsoa denseconcentrationn the

northernannexof StructuresPS12.
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Total Weighted Microdebitage Count Density

5PS-15

* Shovel Test Locations

Weighted Microdebitage Counts
Value

High : 1.20722
Meters -

0 1 2 4 6 8 10 - Low : -0.0527933

Figure 5.18 DensityMap ShowingWeightedEstimatedCountsof Microdebitagefrom All SizeGradesRecoveredrom Soil Samplesit 5SPSd
usingDynamiclmageAnalysis
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Weighted Microdebitage Count Density (0.5 - 1.0 mm)

* Shovel Test Locations
Weighted Microdebitage Counts
Value

- High : 1.10323

- Low : -0.0432863

Meters
g 31 2 4 6 8 10

Figure 5.19 DensityMap ShowingWeightedestimatedCountsof Microdelitage Measuring0.5- 1.0 mmRecoveredrom Soil Samplesat 5PSd
usingDynamiclmageAnalysis
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Microdebitage Measuring 1.0-2.0mm (n=144) Thoughthe patternsaarenot exactly
mirrored,the densitypatterndor the 1.0-2.0 mm sizegradeof overallmicrodebitageounts
completedusingmanualanalysisarevery similar to thoseof the estimatednicrodebitage
recoveredrom within the1.0-2.0 mm usingDIA. Both groupsdisplaya scatteregatten of
clustering(seeFigure5.15, with denseconcentrationsituatedbetweerStructuressPS12 and
5PS13. Whereaghe manualresultsdisplaymicrodebitageclustersat the northeasandsoutheast
cornersof Structure5PS 15, the DIA resultsrevealonelarge clusterdirectly westof Structure
5PS15andbleedingoverinto the southernmostoomof thatstructure(Figure5.20).Unlike the
overalldensitieqFigure5.18)andthe 0.5 1.0 mm sizegrade(Figure5.19),thereis nota
significantmicrodebitageoncentrationn the northernannexof StructuresPS12.

Microdebitage Measuring 2.0-4.0mm (n=46). Unlike theresultsof the manualanalysis
which showonly a singleclusterof microdebitagalirectly in front of Structure5PS13 (see
Figure5.16),the DIA resultsfor the2.0-4.0 mm sizegradeshowa dispersegatternof
microdebitagelustering,with the mostsignificantclustersituateddirectly in the middle of
StructurebPS 15 betweerthetwo rooms(Figure5.21).Secondarylustersaresituateddirectly
southof StructuresPS12 andbetweerStructuredPS13and5PS14. Thecentralmostportion
of the plazaappearsscleanof microdebitage.

Microdebitage Measuring 4.0-6.3 mm (n=10). Thoughwith differentintensitiesthe
patternof estimatednicrodebitageslusterswithin the 4.0-6.3 mm sizegradefollows thatof the
manualanalysis(seeFigure5.17) in thattherearemicrodebitageoncentrationslirectly westof
StructuresPS13 andnorthof Structure5PS14. Thereis alsoa similar concentrationn the

centerof the plaza,thoughslightly southwesof whatis displayedfor the manualanalysis.There

114



Weighted Microdebitage Count Density (1.0 - 2.0 mm)

5PS-15
5PS-13
SPS-14 #®  Shovel Test Locations
" éﬁ} Weighted Microdebitage Counts

: Value

High - 0.387223
Meters -

01 2 4 6 8 10 - Low : -0.246935

Figure 5.20 DensityMap ShowingWeightedestimatedCountsof MicrodebitageMeasuringl.0-2.0 mmRecoveredrom Soil Samplesit 5PSd
usingDynamiclmageAnalysis
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Weighted Microdebitage Count Density (2.0 - 4.0 mm)

5PS-15

. Shovel Test Locations
Weighted Microdebitage Counts
Value

High : 0.08
Meters -

0 1 2 4 6 8 10 - Low : -0.00418056

Figure 5.21 DensityMap ShowingEstimatedCountsof MicrodebitageMeasuring2.0-4.0 mmRecoveredrom Soil Samplesat 5PSd using
DynamiclmageAnalysis
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is alsoa denseconcentratiordirectly eastof Structure5sPS15 thatwasnot evidentfor the

manualanalysig(Figure 5.22).

Morphometric Analysesof Lithic Macroartifacts recoveredfrom Residential Group 5PSd

In July 2019,I spentoneweekworking at the Institutode Antropologiae Historia
(IDAEH, Instituteof AnthropologyandHistory) examinng obsidiancoresandchertartifacts
collectedfrom ResidentialGroup5PSd during TAP excavationsBy comparingthe
macroartifactgmeasuringgreatethan6 mm) to the microdebitag€measurindessthan6 mm),
acomprehensivenderstandingf the stonetool productionactivitiesthattook placewithin
ResidentalGroup5PSd canbeachievedIn thefollowing section | describehe measurements
takenby MarkusEberl, SarahLevithol, andmyself.

Obsidian Blades A total of 2200bsidianprismaticbladesweighingl76gramswere
recoveredrom excavationsvithin StructuresPS12 during TAP excavationsOf theseonly
eightpercent(n=18)of the bladesarecomplete gxhibiting intactproximal (platformend)and
distal (terminationend)while typically exhibitinga bulb of force ontheventralsurfaceof the
blade.Conversely92 percentof the bladesrecoveredrom ResidentialGroup5PSd are
fragmentaryandincludeprimarily the proximal portion of bladeg(n=107),but alsoinclude72
medialsectiongthe midsectionbetweernthe distal andproximalends),20 distalendsof blades,
andonelateralsideof a blade(brokenmoreor lessin half). Thelengthsof the bladesvaried
betweerD.53and6.35cmwith ameanlengthof 2.35cm. Bladewidthsvariedbetweer0.56to
2.16cm, with amea width of 1.08cm. Finally, overallbladethicknessvariedbetweerD.01and

0.71cm,with ameanthicknessof 0.68grams.
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Weighted Microdebitage Count Density (4.0 - 6.3 mm)

5PS-15

- Shovel Test Locations

*‘é‘.?— Weighted Microdebitage Counts
: Value
High : 0.04
M L L IMeters .
001 2 4 6 8 10 - Low : -0.00750492

Figure 5.22 DensityMap ShowingWeightsof ObsidianChertMicrodebitageMeasuring4.0-6.3 mmRecoveredrom Soil Samplesat 5PSd using
Manud Analysis
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| alsocomparedhe averagemetrics(length,width, thicknessweight)for the four
primary portiontypes(complete proximal, medial,distal) recoveredrom 5PSd to those
recoveedthroughoutthe remaindeiof Tamarinditoin orderto examinewhetherthe bladesat
5PSd mayhavebeenproducedwith a differentfunctionin mind thanthosefoundelsewhereNo
significantdifferencesverefoundbetweerthetwo setsof bladegTable5.2).

Obsidian Blade Cores In total, 29 obsidiancoreswererecoveredrom Tamarindito
during TAP excavationsOf these 20 obsidiancoreswererecoveredrom within Structure5PS
12 of Group5PSd, accountingor 69 percentof the obsidiancoresrecoveredromall TAP
excavationat Tamarindito.Further,18 of thesecoreswererecoveredrom theannexroom of
5PS12 (Figure5.23. MarkusEberl providedme with thefollowing measurementsf the
obsidiancores(length,width, thicknessweight, platformlength,andplatformwidth) (Table
5.3). Theresultsdemonstrata differenceof lessthan2.5 cm betweenl9 of the 20 bladecoresin
termsof length,width, andthicknessWith alengthof 2.79cm, awidth of 0.96cm, andaweight

of 0.8 grams the oneremainingbladecorewasshownto be anoutlier andis significantly

Table 5.2 Comparative Metrics for Obsidian Blade Portions

Length Width Thickness Weight

Portion Provenience (cm) (cm) (cm) (9)
5PSd 3.32 1.27 0.35 1.27
Complete
Tamarindito 3.49 1.01 0.33 1.2
. 5PSd 2.52 1.13 0.32 0.97
Proximal
Tamarindito 251 1.19 0.31 1.02
. 5PSd 1.87 1.02 0.23 0.55
Medial
Tamarindito 2.06 1.06 0.25 0.7
, 5PS&d 2.42 0.9 0.23 0.51
Distal
Tamarindito 2.39 0.98 0.25 0.62
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Figure 5.23 ObsidianBladesRecoveredrom the NorthernAnnexof Structure5PS12
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Table 5.3 Descriptive Statisticsfor Obsidian Bladesand CoresRecoveredfrom 5PSd

Mean Length Mean Width Mean Thickness
(cm) (cm) (cm)
Blades 2.35 1.08 0.68
Blade Cores 0.4 2.74 2.8

smallerthantheremainingl9 amongall measurementsken.Thelengthsof the 19 remaining
bladecoresmeasuredetweerb.46and8.29cm, with ameanof 7.4 cm. Thewidthsmeasured
betweer2.02and3.76cm, with ameanof 2.67cm. Theresultaniengthto-width ratios
measuredbetweer?.04cmand3.9 mm, with ameanof 2.93cm. Thicknessof bladecores
measuredetweenl.34cmand3.78mm, with ameanof 2.8 cm. Thelengthsandwidths of the
platformswerealsomeasuredor all butthreeof the obsidiancores,eachof which hadflaked
off or uncleamlatforms.PlatformlengthsvariedbetweerD.42and4.0cm (meanl.69mm),
while platformwidth measuredbetweer0.23to 4.0 cm (meanl.26cm), with a differenceof less
than3 cm betweerthe 17 bladecoreswith identifiableplatforms.

In additionto the TAP measurements,alsomeasuredhe numberof bladescars,
maximumwidth of eachbladescar,andminimumwidth of eachbladescarfor eachof the 20
bladecoresfrom Group5PSd. Similar to the overallmeasuementsof the bladecores the blade
scarmeasurementdemonstratedtrongsimilaritiesamongall threevariables Thetotal number
of bladescarsvariedfrom 9 to 19, but threeof thesecountsareoutliers(9, 16,and19) (Figure
5.24).0f theremainingl? bladescores,onecore(five percenthadl1 bladescarssevencores
(35 percenthadl12 bladescarsfive (25 percenthadl13 bladescars andtheremainingfour
cores(20 percentlhad14 bladescars.Thus,17 (or 85 percent)of the 20 bladecoreshadbetween
12 and14 bladescarsdemonstratingmmenseuniformity amongthe assemblagelhe

measurementsf theindividual bladescarshemselvesupportthis uniformity, with anaverage
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Figure 5.24 BoxandWhiskerPlot of Blade ScarCountsfor ObsidianCoresfrom5PSd

minimum bladescarwidth for all 20 obsidiancoresof 3.23cm, while theaveragemaximum
width is 15.36¢cm.

| alsorecordedhetype of terminationassociatedvith eachbladescar,which developin
threeprimaryforms:featherhinge,andstepterminationgFigure5.25).Feathetterminationsare
consideredhemostfi n a t termiadtianandaredefinedby Andrefsky(2005:20)assmooth
terminationswith sharpedgesHingeterminationsaresmooth like featherterminationsputturn
inwardat thevery end.Theseoccurwhentheforce of impactturnsor rolls awayfrom the
objectivepiece(Andrefsky2005:20) Finally, stepterminationsarecausedvhenflakesor blades
snapor breakduringremoval.CotterellandKamminga(1979:104 105) notethatwhile feather
andhingeterminationdack discontinuitiesin their slope,stepterminationgerminateabruptly,
resultingin right angles Of the 259 bladescarsrecordedacrosghe 20 bladecores, 228 (or 88
percent)of theterminationsverecomprisedf featherterminationswhile theremaining27 (or
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Figure 5.25 Typesof Flake Terminationgadaptedrom (Kooyman2000:21)
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11 percentwerecomprisedf hingeterminationsNo stepterminationsvereidentified.

Chert Artifacts

In total, TAP excavationst ResidentialGroup5PSd uncovered57 chertartifacts
(weighing14,928grams),including cores(n=2), tools (n=56),anddebitageg(n=595)(Table5.4).
As with the obsidianassemblagehe majority of thesemeasurementseretakenby Markus
Eberlandmembersf the TAP. The coreassemblages comprisedentirely of simplecores
(n=2),while thetool assemblageonsistof hammerstone@=29),bifacial points(n=15),
scrapergn=5),choppergn=5), oneunifacial point,andoneoval biface. The debitage
assemblagacludesprimarily generaldebitaggn=393)but alsoincludesbifacial thinning flakes
(n=105),flakes(n=89),andnotchedflakes(n=8). Of these 233 chertartifactswereevaluatedor
chertquality andplacedinto oneof five categoriesvery fine (n=58),very good(n=37),good

(n=58),fair (n=51),andpoor(n=29).Exludingthegeneraldebitagecategory, 196 chertartifacts

Table 5.4 Chert Artifacts Recoveredfrom Residential Group 5PSd

Artifact
Class Artifact Type Total
Cores Simple Cores 2
Hammerstones 29
Bifacial Points 15
Tools Scrapers 5
Choppers 5
Oval Biface 1
Unifacial Point 1
Bifacial Thinning Flakes 105
Flakes (with clear bulb of
Debitage  force) 89
Notched Flakes 8
General Debitage 393
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werecategorizedccordingto theratio of cortexremainingon the exteriorof theartifact(Table
5.5). Of thesepnly 2.6 percent(n=5) havethe cortexcompleteremovedwhile theremaining

97.4percentbf artifactshaveat least0-25 percentof the artifactsurfacecoveredn chert.

Conclusion

In thepresenthapter] havepresentedheresultsof theanalysisof microdebitage
(completedvia manualanalysisandDIA), obsidiantools,andobsidiancoresrecoveredrom
ResidentialGroup5PSd at Tamarindito.Threeprimary pattens haveemergedhroughthe
densitymappingof locationswheremicrodebitagevereidentified within the 50 subsampledoil
samplesxaminedn the currentstudy:1) Significantmicrodebitageclustersareprominent
within or just outsideStructure5PS15 and within the northernannexof Structure5PS12; 2)
Smallerconcentrationsf microdebitagdendto clusteraroundthefront side(or the sidesfacing

towardsthe plaza)of eachstructure;3) Theresultsof the DIA onall 65 soil sampledrom both

Table 5.5 Ratios of Cortex Recordedon Chert Toolsfrom Tamarindito

Artifact 0- 25- 50-
Class Artifact Type 0 25 50 100 Unknown
Cores Simple Cores 0o 1 1 0 0
Hammerstones 0 2 0 13 0
Bifacial Points 1 3 0 0 1
Tools Scrapers 0 0 2 3 0
Choppers 0 3 1 1 0
Oval Biface 1 0 0 0 0
Unifacial Point 0 1 0 0 0
Bifacial Thinning Flakes 3 39 14 8 1

. Flakes (with clear bulb of

Debitage ) ( 0 43 30 16 0
Notched Flakes 0 6 2 0 0
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datasetslemonstratexpectegatternsof microdebitagesuggestingn effectivelevel of
accuracygespeciallyfor the smallestwo sizegradeg0.5-1.0mmand1.0-2.0mm)includedin
this study;and4) themorphometrianalyse®f bladesandbladecoresdemonstrateiniformity
betweerthe reductionof coresandproductionof blades In thefollowing chapter] will discuss
my interpretation®f theseresultsandpotentialcontributionsto archaeologicalinderstandings

of multi-agentproductionsystems.
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CHAPTER 6

IDENTIFYING CLASSIC MAYA MULTI -AGENT PRODUCTION SYSTEMSAT

TAMARINDITO

Introduction

Beforeintroducinginterpretationandinferencedasedn theresultsof this study,| will
first discusgheimplicationsof thetwo methodausedto examinethe spatialorganizatiorof
microdebitagemanualanalysisandDynamiclmageAnalysis.Essentially threedifferent
methodswvereappliedto the analysisof microdebitagel) weightsvia manualanalysis;2) counts
via manualanalysis;and3) estimatectountsvia DIA; anddifferert inferencesanbe madefrom
each.Whenexaminednanually,microdebitagaveightsarethe mostaccurateassessmemf the
guantityof microdebitageecoveredarchaeologicallylueto the fragile natureof theseartifacts
andthelikelihood of postdepositionabreakageThus,whenonly manualmethodsareavailable,
weightdatashouldbe considerednoreaccurateéhantabulateccounts.

Thedatafrom the manuallytabulatedcountsof microdebitagehoweverwasessential
for comparingthe resultsof the manualanalysisto theresultsof the DIA, which only produces
estimatedcountsof microdebitageMANOVA resultsdemonstrat@o significantdifferences
betweerthe resultsof thesetwo methodqp = 0.4343).As such,this methodologicatomparison
supportghe conclusiongnadeby Johnsoretal. (2021)thatDIA is anaccurateandefficient
methodfor estimatingthe numberof microdebitageecoveredrom archaeologicasoil samples.
Further theresultsof the DIA includethe greateshumberof soil samplesandliving areas

within ResidentiaGroup5PSd. Thus,to makethe mostholistic interpretation®f stonetool
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productionactivitiestaking placewithin ResidentialGroup5PSd, | will applyandcomparehe
resultsfrom boththe manualanalysisandDIA to reconstructherolesof stonetoads in the multi-

agentproductioneconomie®f Tamarindito.

StoneTool Production at Residential Group 5PS12

In this study,| haveexamineddatafrom macroartifactgtools,cores anddebitage and
microdebitagédlithic debitaganeasurindessthan6mm)to identify areasvherestonetoolswere
producedwithin ResidentialGroup5PSd, a potentialClassicMayaworkshopat Tamarindito.
Theresultsof theseanalysesndicatethatthe northernannexof StructuresPS12 servedasa
primaryactivity areafor both chertandobsidianstonetool production basedn the presencef
discreteconcentrationsf both chertandobsidiantools, macrodebitageandmicrodebitageThis
assumptions supportedy evidencedrom TAP excavationgEberlandVela Gonzale2016)
includingtherecoveryof 20 obsidiancoresand220 obsidianblades andmicrodebitage
analyseswhich revealedhe highestconcentrationsf microdebitageascomparedo therestof
theresidentialgroup The paucityof stonetools, cores,andmicrodebitageecoveredhroughout
theremainderof this residentialgroupsuggesthatproductiontook placeprimarily within this
structureand,morespecifically,within the northernannex.The remainingmicrodebitage
clustersreflect areasvherestonetoolswereused,maintainedand/orareasvherestonetool
debitagewvasdiscarded.

Becausehe northernannexof StructuresPS12 opengo the outsideof the groupand
would not havebeenvisible from anyof theg r o wtpubtiwwesr the centralplaza,chertand
obsidianproductiontaking placein this arealikely reflectsdifferentialformsof ritual production

thatwashiddenfrom therestof thegroupandsurroundingesidentiaigroups.Conversely,
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StructurebPS 15 wascompletelyopento the plazaandvisible from the otherthreestructuresAs
such.thisindicateghatchertandobsidianuseand/ormaintenanceaking placewithin this
structure(andwithin the plaza)wasrelatedto domesticactivitiesthatdid not needto be hidden

from othermembersf the groupor othernearbyhouseholds.

DomesticStoneTool Production

PlazaActivities. The plazawasnot excavatediuring TAP investigationdEberland Vela
Gonzale2016:89 96), andassuch,no activity areashadbeenpreviouslyidentifiedin this area.
Stonetoolswerenot observedn the surfaceof the plazaeitherduring TAP investigationsor
duringthecurrentinvestigation however.Theresuls of the microdebitagenalysisndicatethat
neitherobsidiannor cherttoolswerebeingmanufacturedn significantquantitieswithin the
centralplazaof ResidentialGroup5PSd. The countsandweightsof microdebitageecovered
from this areaaresimply too low to accountor suchactivities.Evenconsideringhata portion
of themicrodebitaganay havebeensweptawayor relocatedhroughvariousforms of post
depositionamovemen{Hilton 2003;Howard2017;HowardandOrlicki 2016) these
microdebitagdotalsaccountfor lessthanwhatwould be producedhroughthe manufacturef a
singlestonetool. Instead the microdebitagaecoveredrom the plazaarelikely theresultof 1)
domesticactivitiesthatinvolvedthe useof stonetools,which causedlaking alongtheedges2)
maintenanceactivities,suchasintentionalresharpeningf tool edgesand/orrejuvenatiorof
stonetools;and/or3) cleaningactivities,whereinmicrodebitagevassweptfrom theinsideof
structuresandouttowardsthe plaza,accumulatinghearthe entrance®f the structures.

In thelimited setof microdebitagestudieshathavebeencompletedn Mesoamericait is

notuncommorto seemicrodebitageslusteredaroundthe entrance®f structuredacinginward
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towardthe plaza.Forexample at Copanin HondurasWidmer(2009:191yecordeddense
concentrationsf microdebitaggust outsdethe entrance®f severaktructuresandspilling into
the plazawithin PatioH at ResidentialGroupN9-8, a Late Classicperiodelite compound.
Microdebitagen this areaincludednot only chertandmicrodebitagebut alsootherstone
materials suchasmica, basalt pyrite, slate,andschist,aswell asshellmicroartifacts andthese
materialsaredifferentially clusteredaroundthe entrance®f differentbuildings,pointingto
specificproductionactivitiestaking placewithin eachof theseareasThoughWidmerdoesnot
specifywhatmaterialscomprisedhefloors within this compoundit is likely thatmuchof these
microdebitageaccumulationsretheresultof sweepingdebrisout of theresidencesnd/or
workspacesndinto the plaza,wherethe microdebitagebecameembedded.

Structure 5PS15 and PossibleMidden. Like theplaza,StructuresPS15 (the
westernmosstructureof ResidentialGroup5PSd) wasnotinvestigatediuring TAP
investigationgEberlandVela Gonzale2016:89 96). As such,thetruefunctionof this structure
is unknown.Basedon the densityof chertandobsidianmicrodebitageecoveredrom within this
structure stonetool maintenancesuchasresharpeimg andrejuvenationandutilitarian activities
involving chertandobsidiantools, likely causedhe accumulatiorof microdebitagen that
structure Thereappeato bediscretemicrodebitageclusterswithin the southerrroomof this
structurewith obsdianaccumulatingat the southwestornerandchertaccumulatingn the
northwestcornerof the openroom(Figures 6.1and6.2). Thisroomis opento the plaza,andthe
activitiesthereinwould havebeeneasilyvisible to the entireresidentialgroup.As such,thereis

little potentialfor ritual productionin this structure.
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Figure 6.1 DensityMap showingChertConcentratiorin Strudure 5PS15
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Figure 6.2 DensityMap showingObsidianConcentrationn Structure5PS15
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This patterncanbe partially attributedto cleaningactivitiesin thisroom.Sweeping
would havelikely pushedmicrodebitagdrom the centerof theroominto thosecreviceswhile
simultaneouslynissng microdebitagen thesehardto-reachcornes, thusproducingan
accumulatiorof debrisin theseareasGiventhatobsidianandchertmicrodebitagereclustered
in oppositecornershowever it is very likely thatutilitarian and/ormaintenancectivitiesusing
obsidiantoolstook placenearthe northernwall of theroom,while thosethat requiredchertwere
primarily taking placeat the southerrend.Thereis alsoa concentratiorof obsidian
microdebitagealirectly westof this roomto the outsideof the structure which mayrepresena
middenwherestonetool debrisandotherrefusewere dumped.

During his ethnoarchaeologicaxaminatiorof modernLacandorknappersClark (1991)
observedouseholdherttool productionwasoftencompletedcloseto interior housewalls, and
asmallcloth wasoftenlaid downto catchdebitageandmicrodebitageWhenknappingwas
completedthe debrison the cloth waspouredinto a gourdandstoredin this sameareauntil
takenawayfor discard.This minimizedthe accumulatiorof debrisin the open,walking areasof
theroomsothatsharpdebitagewvould not cut the feetof thosewalking overit. Debitage
producedduringtherejuvenatiorandretouchof stonetools,howeverwassosmallthat
knapperslid not botherto cleanit up, andClark observedhattheseflakesweretrampledinto

thefloor beforehis visit hadevenconcluded.

Ritual Production at Structure 5PS12
Threedistinctattributesof the archaeologicamaterialsexaminedrom StructuresPS12
supporttheassertiorthatritual productionof stonetoolswastaking placehere.First,theunique

architecturaklementof StructuresPS12 thatwould havebeenidealfor performingritual
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activitiesawayfrom thevisibility of those bothwithin andoutsidethe 5PSd householdywho
did not haveaccesgo this knowledge Secondthe densedepositof chertandobsidiantoolsand
debitagerepresentativef stoneproductionwereidentifiedwithin the northernannexof 5PSd.
In particular,the obsidianartifactscomprisenearly80 percentof all the obsidianrecoveedat
Tamarindito Finally, microdebitagevasidentifiedin higherestimateddensitiesn the northern
annexthanin all othercontextssamplecdat ResidentialGroup5PSd. While individually, noneof
thesethreeattributesconclusivelyidentifiesritual production,this combinedevidencestrongly
supportgheassertiorStructuresPS12 wasaritualizedspace.

The Spaceand Placeof Ritual Production. StructuresPS12 is uniqueamongall non
elite structuresexcavatedt Tamarinditoandthroughouthe PetexbatunRegionin thatit hastwo
unconnectedoomsthatopento the northandsouth.The northernroom, or annex,ncludesa
benchthatrunsthelengthof theadjoiningwall. Becausef this layout,the only way to enterthe
northernannex,is to walk arourd to the outsideof the entiregroupandenterfrom thenorth. As
such,thisroomwasnot visible to otherstructuresor the plazaof this residentialgroup.Thus,we
canassumehatnotall membersof this householdvereallowedaccesdo the northernanrex.

Thenorthernannexwasalsonot easilyvisible to nearbyresidentialgroups First, the
doorlikely would havebeencoveredby a sheetor othermaterial limiting visibility insidethe
room.Evenif thatwerenotthe case however the closestresidenial groupsfacingthatdirection
aresituatedl15meterg5PSb) and90 meters(5PSc) away(Figure6.3). At thatdistancegven
with aclearline of sightinto the northernannex it would havebeenvery difficult to ascertain
the specificactivitiestaking placewithin thatroom, especiallyif the producemwasworkingin the

furthestcornersof theroom, which would havebeenmuchmoreprobable especiallyif the
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Figure 6.3 Plan Map of SouthwesCorner of Tamarindito,showing5PSd, 5PSc, 5QSc, and5PSb
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Moreover,no portionof ResidentialGroup5PSd would havebeenvisible from PlazaB.
A viewshedanalysiscompletedoy SarahLevithol andcolleaguegLevithol etal. 2016)indicates
that,althoughtheresidentof ResidentialGroup5PSd would havebeenableto seethe pyramid
in PlazaB, theview of ResidentialGroup5PSd from the pyramidat PlazaB (specifically
Structure5TQ-13) would havebeenobstructedy the distancgover 1 km), theterrain,andthe
numerousuildingsandresidentialgroupsbetweerthe plazaand5PSd. As such,theinterior
spaceof the northernannexwithin StructuresPS12 would havebeeneasilyhiddenfrom the
residentof thegroupitself, surroundingesidentialgroups,andthe nearestlite plaza.

The Products of Ritual Production. Thoughthe southerrroomof Structue 5PS12 was
relatively cleananddevoidof artifacts,which accordingto Eberletal. (2019652), wastypical of
Mayahouseholdshatwereroutinely sweptandkeptclean the northernannexcontainedhe
remainsof 18 obsidiancores(Figure6.4) andhundredsf obsidianbladesandassociated
debitageThoughthe DIA cannotyet differentiatebetweerobsidianandchertmicrodebitagethe
spikein densitiesof overallmicrodebitagen the northernannexsuggestshatobsidan
productionwastakingplacein thisroomandlikely involvedthe manufactureaf thevery blades
recoveredherein.

Morphometricanalysisof the bladesandbladecoressupportgheritual production
theory.Bladeterminationson the 20 coresrecoveredrom this structuredemonstratéhatblades
wereknappedvith greatuniformity andprecision.Featheterminationscomprise88 percentof
all bladeterminationsmeaningthat88 percentof thetime, the knapperachievedhe desired
outcomeof asmooth,coninuousblade.Thus,the measurementskenfrom the bladecores
suggesthatbladesweremanufacturedrom all or mostof thesecoresby a single,highly-skilled

knappemwith theintentto producebladesof a uniform lengthandwidth. Further the knapper
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Figure 6.4 RecentlyExcavatedbsidianCoresRecoveredrom the NorthernAnnexof Structure5PS12
(photoby Markus Eberl)

discontinuedknappingat approximateljthe sametime with eachcore,regardles®f whether
morebladescouldbe producedmeaningthatuniformity in theexpendeatoresthemselvesnay
havealsobeena desiredoutcomeof bladeproduction.

Finally, locatingassemblagesf obsidianmicrodebitageat Tamarinditoallowsfor the
identificationof locationswhereobsidianbladeswerebeingmanufacturecgnd/orrejuvenated.
Within the northernannex.estimateccountsof microdebitageequateto 2.54microdebitage
pariclespergramof soil. Thesemicrodebitagestimatesepresent 38 percentincreaseoverthe
total estimatectountsof microdebitagd1.84 microdebitaggergramof soil) recoveredrom the
southerrmroomof Structure5sPS15 (wherethe seconchighestdensty of microdebitagas
observed).
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Chert Production within Structure 5PS12. Of the 653 chertartifactsrecoveredrom
ResidentialGroup5PSd, 569 of thesewererecoveredrom Structure5sPS12. Further,the
majority of thesecamespecificallyfrom the northernannex,ncluding 10 hammerstonesix
manosfive scrapersthreebifaces,andonechopperEberletal. 2019:653) Therecoveryof 105
bifacial thinningflakesalsostronglysuggestshatthe reductionof cherttoolsoccurredhere, and
themajority of all chertdebitagevasalsorecoveredrom the northernannex.Further,of the 569
artifactsrecoveredrom Structure5PS12, 232 wereassessefbr cortexremoval,and97 percent
of theassemblagectainsat leasta portion (0-25 percent)of the cortex. The presencef toolsfor
reducingchertcoresinto tools (hammerstonesgherttools, cores,anda denseassemblagef
debitages consistentvith chertproductionactivitiesassociatedavith thereductionof low- to
high-quality chet likely acquiredwithin afew kilometersof Tamarindito.The chertartifact
assemblagdjowever s not diagnosticof ritual activitiesbutis insteadtypical of household,
domesticactivities(Stempetal. 2010) With all evidencepointingto the northernannexserving

aritual function,whatpurposedo theseartifactsserve?

The Role of Termination Rituals

Terminationrituals werecommonlyusedduringthe Classicperiodwhenelite houses
wereabandonedAimersetal. 2020;Claytonetal. 2005;HarrisonBuck etal. 2007;Newman
2019; Tsukamotd2017) but evidenceof norntelite terminationritualsaremoreobscure Stanton
etal. (2008:237 238) describesix primary characteristicsglefining Mayaterminationrituals,
includingintentionallydamaged buildings, scattered pottery, rapidly deposited artithrise
artifact assemblages, exotic artifadtarnt artifactsandwhite marl covergEberletal.

2019:681) Though not an elite residendgerletal. (2019)proposeahat StructuresPS12 was
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thesite of aterminationritual whereinthe non-elite residencevasintentionallydestroyedat the
time of abandonmerdrourd 750AD, nearthefall of theroyal lineageat Tamarindito.In
additionto a plethoraof chertandobsidianartifacts,a denseconcentratiorof brokenceramics
wasalsorecoveredwhich throughrefit analysiswvasdemonstratetb havebeenintentionally
brokenandscatteredaicrosghefloor of the northernannex.

Accordingto Eberletal. (2019:681) Structure5PS12 is missingonly thelasttwo
attributes Insteadof coveringthe structurewith white marl, theresidents of ResidentialGroup
5PSd usedstonegdakenfrom the disassembledalls. Further the structuredoesnot showsigns
of havingbeenburned minusafew flecks of charcoal Eberlandhis colleaguesuggesthat
thesedifferencesdemonstrat¢éhe differencesin wealthandstatusbetweerelitesandnon-elites,
whereintheresident®of 5PSd usedthe materialstheyhadaccesdo in orderto bestreplicate
elite terminationrituals observedat Tamarindito,suchasthefire ritual initiated by thelastKing
of Tamarindito,ChanalBahlam that burned a royal burial in Plaza B in 762 Mtberletal.
2019:680)

Thoughaterminationritual goesfar to explainthe significantquantitiesof chertand
obsidiandepositedvithin StructuresPS12, it doesnot explainthearchitecturabriginsandthe
needfor the northernannex.Theannexwasnot built specificallyfor theterminationritual, but
wasinsteadconstructegrior to 650AD (Eberl2019:679)while Eberlandhis colleaguegplace
theabandonmentf this structureataround750AD. Thatmeanghatthis structurewasbuilt
with theannexin mind approximatelylO0Oyearsbeforetheterminationritual would havetaken
place.This suggestshat,atthetime of constructionStructure5PS12 wasbuilt with ritual
purposesn mind andwaslikely usedfor thatpurposeatleastfor somedurationof thenext100

years.
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Takingthisinto consideration| build onEberlandc o | | e asgeti@tdasStructue
5PS12 wasritually terminatedby proposingthatthis structurewasspecificallychoserfor
terminationbecausef theritual functionit servedduringits uselif e. If theresidens of
ResidentialGroup5PSd were,in fact, mimicking terminationritualsthattheyhadobservedn
elite contextsat Tamarindito theywould haveunderstoodhatritual terminationsarereserved
for structureghathavea particularmeaningIn the exampleof thefire terminationin PlazaB,
Gronemeyeetal. (2013)suggesthatKing ChanalBahlamsetfire to the burial of the most
recentindependenking of Tamarindito,Aj I h Wadlok in orderto honorthep o | iretuynto s
independencéollowing theforceful remova of DosP i | faughd&ing, K 6 a ®hahK 6 i ni c h
from power.In thisway, ChanalBahlan® fire ritual may haveservedo reinstateTamarindito
asanindependenpolity.

Mimicking elite ritual activitieswasnot confinedto the householdnembersof
Residetial Group5PSd, however Anotherexamples thatof ResidentialGroupQ6-2,
excavatedy the PetexbatuiRegionalArchaeologicaProject.As discussedn Chapterl, this
residentiagroupwasextensivelyexcavatedinderthe directionof JuanAntonio Valdés and
Kitty Emery(Emeryetal. 1994;Valdés1997)andwasnotreinvestigatediuring TAP
investigationsat Tamarindito.Locatednortheasiof PlazaA, this groupis situatedat thesideof a
steephillslopefacingthe edgeof the escarpmentWithin the westernstructurethatoverlooks
LagunaTamarindito,excavationsincoveredh burial coveredn alayerof lithic debris.Though
this practice wasnot uncommorwithin royal tombsthroughouthe Mayalowlands,only one
otherburial at Tamarinditowasrevealedo follow assimilar patternithatof King Aj | h Walok
theverytombwhereChanalBahlamcompletedhefire terminationritual (Eberletal. 2019;

Gronemeyeetal. 2013;Valdés1994)
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Similar to the actionstakenat ResidentialGroup5PSd to mimic terminationrituals such
asthatundertakerat PlazaB, | proposehattheburial ritual undertakerat ResidentialGroup
Q6-2 mimickedthe burial routinesof royalswithin PlazaB andpotentiallyelsewhereFurther,
Valdés (1997)suggestshatthis burial may havebeenintendedo honorthe stonetool artisans
who occupiedand/orproducedstonetoolsin this residentialgroup.Ancestorvenerationvasa
commonpractcefor the ClassicMaya, bothamongelitesandnon-elites(Geller2012; McAnany
2002,2013) In the caseof Maya non-elites,thedeal were oftenburiedunderhousefloorsor in
speific locations,suchastheburial shrine locatedwithin Structure5sPS13 at ResidentialGroup
5PS12.

Thus,this maynot havebeenanuncommorpracticeamongnon-lites,at leastat
Tamarinditowhereinthe bodies homesand/orworkshopsof stonetool producergand
potentiallyothertypesof specialistswerehonoredthroughburial andterminationrituals. This
explainsthe occurenceof bothobsidianandchertproductionwithin the northernannex.|
proposethatthe obsidianartifactsdepositedvithin the annexreflectritual activitiesthat
occurredduringthe occupancyof StructuresPS12, while the chertartifactsweredeposiedat
thetime of theterminationritual. The copiousamountf debitagesuggesthatat leasta portion
of thecherttoolswereknappedwithin theannexspecificallyfor thetermination,while a portion
of theartifactsmay havebeencollectedfrom suroundingresidentialgroupsanddepositedasa

ritual offering.

Multi -Agent Production Systemsat Tamarindito
Now thatl haveexplainedthe presencef the densechertandobsidianconcentrations

recoveredrom within Structure5sPS12 of ResidentialGroup5PSd, | now considetow this
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may play into multi-agenteconomiest Tamarindito.Understandinglayaeconomiesasmulti-
agentproductionsystemsallowsfor theillumination of multiple economieso-existingand
interactingwith or without competitionwithin a singlecommunity.Here,| revisit Wooldridge's
(2002)delineationof multi-agentsystemgaslaid outin Chapterl), describedasfollowing three

primaryrules:

1) agentsareautonomousndat leastpartially independent;
2) agentshavea limited view andunderstandingf their environmentand

3) nosingleagentis in completecontol of theentireenvironment.

AutonomousAgentsand IndependentHouseholds ApplyingWo o | d r firstirglee 6 s
statingthatagentsare autonomousndat leastpartially independentthearchaeological
evidenceaecoveredrom ResidentialGroup5PSd refleds threeprimarywaysthathousehold
memberavereableto expresgheirautonomyandindependencbothwithin the householdtself
andwithin thelargercommunity:1) selectmembersvereauthorizedo engagen ritualized
bladeproductionin the northernannexof Structure5PS12; 2) producerswithin Residential
Group5PSd setthemselvespartfrom surroundinghousehold$y potentiallymonopolizing
stonetool productionsoutheasof theroyal center;and3) householdnemberslectedto engage
in termination ritualsthatweretypically undertakerby elite membersf society.Here,| reiterate
H e n d defirdtisn of householdsfi gettingin which manygroupsof menandwomennot
only lived butengagedn activitiesthataffirmedtheimportanceof their housholdidentity and
contributedto the socialreproductiorof theg r o (2P0&78). Theidentity of the5PSd house

wasreproducedhroughthe architecturablesignof StructuresPS12, the procesf ritual
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productiontaking placewithin thatstructure andthe supportof thatproduction,asevidenced
throughtheterminationritual honaing thoseactivities.

As previouslydiscussedthe original constructiorof StructuresPS12 reflectsthe two-
roomdesignwhereinthe northandsouthroomsarenot connectedandthe northernannexcan
only beaccesseffom outsidethegroup.As such,this structurewaslikely designedvith
ritualizedactivitiesin mind. Evenmore,the annexis notvisible to the remainingstructureof
thegroup,signalingthatonly somemembersf thehouseholdverepermittedaccesdo the
annexand,thus,theritualized activitiesoccurringtherein.By recognizingitualizedstonetool
productionasanimportantself-interestof all householdnembergeventhosenot participating
in this production) the decisionsof non-producinghouseholdnembergeflecttheir dedicaion to
supportandhonorthathouseholddentity asbladeproducerghroughtheterminationof the
structurewhereinthis productiontook place.In this way, householdnembersvereempowered
throughindividual andhouseholdagencyassociateavith ritualized bladeproduction.

This highlightsquestionf non-elite powerin waysthathave not beenpreviously
illuminatedin the Mayalowlands.At Aguatecaglite householdactivitieshavebeenexaminedn
greatdetaildueto the burningandsubseqantrapidabandonmentf the site, which left most
housdold artifactsin situ (Aoyama2007,2009;Inomatal995,2009 Inomataetal. 2002,
InomataandStiver 1998;InomataandTriadan2014) At Aguatkeca,elitessevedashighly-
skilled artisans which revealsmuchaboutartisancompeition, socialstatus socioeconomic
relations,andfithe allocationof resource®f production,includingknowledgeJabor, materials,
facilities,andland’ (Inomata2001:323) At Tamarindito,however thereis little evidencdor
elite artisanshipespeially where obsidianproductionis concernedinstead atleastonenon

elite houshold(Group5PSd) situatedfar from theroyal centerappearso have atthevery
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least,hadpartial controloverthe productionof obsidianblades Assumingthatthis would have
allowedtheresidentf ResidentialGroup 5P Sd a certainamountof sccial, economigand
political power,this furtherilluminatesthe sociceconomicdiversityamang Mayanon-elites,all
of whomwerelikely not simple peasantdyutinsteadheld a multitudeof differentstatuses,
affordingthemdifferentialaccesdo resources

SecretKnowledgeand Limited Worldviews. To betterunderstandherelationship
betweersecretkknowledgeandmulti-agentsystems| applyWo o d r i sdcgnerdles Agents
havea limited viewand understandingf their environmentWooldri d g (20®3interpretation
of thisrule (asit appliesto agentbasedmodeling)is thateacha g e tatk6f&nowledgeabout
the surroundingworld affectstheir decisioamaking.This s alsotrue of Tamarindito,where
socialandeconomicarelationshipsare highly dependentiponthe physicalandsocialproximity
of otherhouseholdsln thisway, agentswill havea betterperspectivebothliterally and
ontologically,of theirimmediatephysicalandlargersocioeconomisurroundingslin this way,
economicaelationshipsarelikely to be strongesbetweemrmemberof the samehousehold,
family membergesidingwithin otherhouseholdsandneighborssituatedwithin a socially and
physicallydelineategroximity to their own household.

In contrasto Wo o | d svied,gvieeéeinthe decisionamadeby agentsareaffectedby
whattheydo not know andthereforecannotcontrol,| proposeghatmemberof Residential
Group5PSd took advantag®f the limited worldview of othersby makingthe conscious
decisionto elevatetheir own status(andpotentiallywealth)abovethoseof surrounding
residentialgroups.As discussedhn detailin Chapter2, all householdnemberswithin Residential
Group5PSd, whetherdirectly or indirectly involvedin theritual productionof bladesJikely

sharedn thehouseholddentity asbladeproducersandthuswould havehadspecificmotivations
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for wantingto hoardnot only the knowledgeneededo performtheritual aspect®f blade
production(i.e., chantsbody movementsput alsothetechncal knowledgerequiredto knap
prismaticbladesfrom obsidiancores.If obsidianbladesarea desirablecommoditywithin the
community,havingfew householdsvith therequiredritual andtechnicalknowledgefor their
productionthenincreaseshe socialand economicgpowerof thosehousehold¢Dobres1995,
1999,2000;DobresandRobb2000;Kovacevich2015;SchifferandSkibo 1987)anddecreases
the competitionbetweerotherbladeproducinghouseholds.

Lookingat Figure6.5, thevolumeof obsidianrecoveredrom surroundinghouseholdst
Tamarinditosuggestshat ResidentialGroup5PSd, with anobsidianvolumeof 28 grams/square
meter,monopolizedbsidianproductionin the southwestegionof the siteand likely comprised
theonly productionlocusin thatareaof thesite. Interestingly however thereareat leasttwo
otherresidentialgroupsthatexhibit high obsidianvolumes.ResidentialGroupssQQaand5RS
aproduceddbsidianvolumesof 22.2and139 grams/squareneter,respectively Thoughthe
obsidianartifactassemblagefsom eachof these do not exhibit the samerobustnessasthatof
ResidentialGroup5PSd, the excavationvolumesarealsomuchlighter, andmoreextensive
excavationgnayuncoverstonetool remainsn greaterdensities.

ResidentialGroup 5QQ-a measured 1n? andconsistof threerelatively smallstructures
(5QQ1 to 5QQ-3) situatedrregularlyarounda largecentralplazathatopenso the north
(Figure6.6). Four 1x1-metertestunitswerepreviouslyexcavatedy the TAP in the
southwestermportion of this groupto identify potentialmiddensandto determineconstruction
phasedor structuresQQ-1 and5QQ-2 (EberlandGonzale22016:4344). Excavationsat this
groupproducedonly a singleobsidianbladefrom Structure5QQ-3 (which hadbeenpreviously

looted)anda massiveobsidiancorefrom within Structure5sQQ-2, weighing48 gramsand
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Obsidian Volume at Excavated Residential Groups
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Figure 6.5 DensityMap showingObsidianVolumeat ExcavatedresidentialGroupsat Tamarindito
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Figure 6.6 Plan Viewof ResidentialGroup5QQ-a, ShowingT AP Excavations
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accountingor the spikein obsidianvolumeatthis residentialgroup.Sixty-threechertartifacts
werealsorecoveredall of which consistedf debitage.

ResidentialGroup5RS-ameasured 1.4n¥ andconsistsof onevisible structure(5RS1)
andtwo otherstructuregnot yet mapped}till obscuredyy vegetatioratthetime of excavations
(Figure6.7).A middenwasalsoidentifiedto the northwestof StructuresRS 1. TAP excavations
consistedf asinglel1x1-meterunit within thewesternportionof Structure5sRS 1 andanother
unit of the samesizewithin themidden.This groupproducedl6 obsidianblades(four from
StructurebRS 1 and12 from the midden)andonepieceof obsidiandebitage Seventyfive chert
artifactswererecoveredconsistingentirely of debitagealmog all of which (n=52,69 percent)
camefrom themidden.

Thoughmicrodebitageanalysiswill needto be completedat thesegroupsto confirmthis
proposition basedntheavailabledata,it appearshatResidentialGroup5PSd wasthe most
significantobsidan workshopat Tamarindito.It is possible however thathigherdensitiesof
obsidianrecoveredrom excavationst both ResidentialGroupssQQaand5RSamayreflect
neighborhooalusterswith eachalsoproducingobsidianbutin smallerproportionsto thatof
clusteringaroundthem.Further,groupssQQ-aand5RSaarevirtually identicalin size,andboth
are characterizedby atypicallayouts While no otherdenseconcentrationgrevisible, it is
importantto notethatthesedensitiesarebasedsolely uponthe volumeof obsidianrecovered
during TAP excavationsanddo notincludedatafrom previousexcavationsThus,residential
groupssuchasQ6-2 (discussegreviouslyin this chapter)arenotincluded.

Multi -Agent Production Systemsand EconomicControl. No singleagentis in

completecontrol of the entire environmentResidentialGroup5P Sd is situatedn thefar
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Figure 6.7 Plan Viewof ResidentialGroup5RSa, ShowingT AP Excavations
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