CONTENTS

Page
PART I
Chapter 1. Overview of the Dolores Archaeological Program
Christine K. Robinson, G. Timothy Gross, and David A. Breternitz

Summary of Dolores Archaeological Program RiSTOTY ........ccecvuveiiiriiicriniiiinieertsecreerssssessieeseeseissssesessenesnesas 3
Organization of the Dolores Archaeological Programi.......c.ccccvuiiieerierenieesienieniesecreesreerieesiesese s vneesseassseesssnenes 7
Administrative organization 7
FIElA OTANIZATION .....civveeeriieaiieieeiteeetreesieeseeesaeessneesesrsesesess e sseasanssssasssssassssansesersessanssseasssseasssasesasrnssssnssenans 7
Analytical organization..........c.ccocvveuveeen. 7
SUPDPOIT | THZATION c.veteiveereirvieteeieretestesereesseeseesseesesnasrasssassrassesseaseessessassssssrnseasearsessstaseeseessesseessenssenreasses 7
Subcontractor and coNSUMANT OTZANIZATION..........eeeiieiieiriieieieieeetreeaeesseesteesaseeaeessesersesnsrensessesrassssessesensneass 9
Method AN tECHIIGUE c....vveeevie et ccereccree et et eeete e seetbeesssseeessseessssansesneseesseserrsssessseesensssssarsssresrantasan 9
General Program OTIEITATION. ......c.eicveieieeerieriteeseesiteeetenseessseessaessaessaessressussstessrasssesnseessssnssessssenssessnsessssansnnen 9
Specific research efforts and METHOAS ........cccceeveeuiriieirecce s ese e e s ess e bt et s eresraesessasessnasnsenasans 18
ACQUISITION Of FIEIA QATA.....eceviiieiiriesiireecrecceeree e tccer e ettt e eeerereeateeeabesessneseaseeassessbsessssbesesresenssasessstanssnsnnns 25
The Dolores Project cultural TeSOUICE DASE ....ccovviviiiriieriieriiinienrtirctesieeseeee e e areneste e s ssaneseesesesessesaseasssnesnses 26
The nature 0Of the t0tal TESOUICE DASE .....ccucicieriiiiiiiiieritieteeceeecsarasseesassstecrreessesssesnseasssessessssssrsnssesessnesssess 27
Cultural resources in the ESCAlante SeCIOr ... ooviiiiiiiieiiicces ettt e re v e ta e e tee s e aeeessrnaseessaneas 28
The Dolores Archaeological P excavated data DASE ......ooeeeveriieiinieiitieeee et 33

Summary of mitigation efforts on the Dolores Archaeological Program
eXCaVAted dat@ DA .ooooiieiiiiiccie et a et e e be e b e e e s et b e e ra s et e ses e nt e brrenatanrneens 44
O NIZAtION Of thiS VOIUIME .....eiiviiiiiiiiecieeiiee it sitee s eeieeese e be s e vessrs v e esbesesesasseebeesseassssensesssssnsssesssessssesssesssssans 45
BibHOBIADPINY.....eeoviiieereiiiieeee sttt esscarsste s e s e e e a et e s e erea e e sra e beabebeare et s ersenbears e senreestebe e seessenreensran 45

PART I
__-apter 2. Additive Technologies Group final report
Eric Blinman

IIEEOAUCHION .ottt ettt e te et e e e st e sbe e v e e e e teessesaesbesatenseaseansssssreansenseassasssassaesseasensaaseessesaneesesrneras 53
Worked vVEgetal MALETIALS .....cccvieieriiiiiciiciiineenit st eeeesteesreebrstr s esbeesasesteassssestsceseesabessseasssesaseesssasnssesssannes 53
CEramMIC  ETHAIS ..eoiiiie ettt et eb et e e re st e s e e e e ebe et e satsseeaeeasesnsassassoneesastasessasanessesbenbasaesaenssertan 53
Worked vegetal MATEIIAIS ... .viiiiiecc et ctnr e e st s esressesaee e arantaeeasnas e sraeananaeasreneenien 54
B KTy . ettt r e ciate e e e e rr e s e st ba e e a e b et ee et e se s an e s eesesant e e e e aabaetee e ratr et esensararaaesaanassentten 54
COTAALE ....eeeviieiieeirir ettt et tee et a e sttt s te e e sab e e s e te e e tesestesessstsessessessbsssaseessassseesnesterarsseastsaasassnasanasneserastaes 61
Assemblages Of Worked Vegetal MATEIIAlS........occvivueeiiiieiieeeieeecreeeeeeeeeseseesseesesasesesesssssressasseessrssseesssssasanes 63
CeramiC MALETIALS. ......coiiuiiiiiiiiiiciitc ettt e st st eas et bessessearessensessessersssenseseesessensssasesesssensensessasns 65
CETAMIC ALA...c.eirieeiieiciirieier sttt ettt e st et e sea s et s e s robes s et saeetassstesbessnsessesassssssensasesaasessnssessesennnebenssies 65
CEraAmMIC QALINE. .. eeiiireeiiieiieeiteeitareeesienesesseteeeesstssateesesessesesenseanseesseeansaesessseseaseesessasesaresostsabsesanserasessnsassssanse 69
Synthesis of Additive Technologies Group CONTIIBULIONS ..........evcvecrierieieieieieestesteireseeeresenesseesseessessesssassasssness 79
ECONOMY AN Adaptation. . .c.coiiiiiiiiieiiieiiiciieic ettt eeereesteseeestesseseeeesaesseasesasssessesssnsessesesesnessanss Teveveverrees 79
Paleodemography 84
SOCIAL OFZANIZATION. ...ovierieritivicieriertseeiteiterte et et e et et esteeteseeensastesteeseeseaeesensesssessernssees et esseaseessesasesssessasssaese 88
EXtraregional TEIAtIOMSNIPS ...cccceriiiriiriieenireiiiesiecreisieestesteeeeeesseeeeeesessassessseesssessssssstsssesaseessnsensessssessssassanssnes 91
CUIUTA] PTOCESS oeeieiiiiiirieiiieec ettt s e et aesteaenaeaseesaseseaseesssesanessesaensesessesssbanssnsassnnsanse 95

il




FINAL REPORT

CONTENTS - Continued

COMCIUSION oot ieeieriieeeeeieirtetseesesssentteseesasraraessasrasstesaeasasraeaessassssnnsassssnssnesetessensraneeeteesnssmsssssssssnsisissrbnnsesesaressans
L3 3Y ol F Ty A 21 o) 1 OO OO O SOOI PRSP TUPSUPPI PRSPPI

Chapter 3. Reductive technologies
Carl J. Phagan

LITRIC PTOSIIES .oevviciiiiei ettt tee et ee e e e e e bt cueeeesesars s s et e e s bbe s e s baes seabe s sabbaessabe s e s b et essanbessabrass b be e e s arabaneras
RAW INATETIALS ..eeiuvreiiiieireeiereiesce st st s eieevee st e emesteesae s s sacosacsass st s e bs e b b et s ebs s e s o ae s e st e sb e eas s eabeabe s b e san s e b e s beeatassnesabesans
Flaked HTRIC tOOLKIT COST..uviiiiiiiiriiireirieiieieerreraeeesnesess aceusaneasspesrsesesieessesinenesebeonessat s bsesbssrbesanssasssasesreabseabes
Intensive analysis Of 1arge Bafted tOOLS ....oc.iiviiciiireriiiitee ittt s st a e
BiD IOBIADIY . .ocuiiciiieeieie ettt e e r et s s be st b e et bt ab e s b e e i s e b e sr s b s he bR e b e e b e bR n s s be s b e e s e r e ne

Chapter 4. Environmental archaeology
Kenneth Lee Petersen, Meredith H. Matthews, and Sarah W. Neusius

SECtION 1. INTOAUCTION .eveveeviiivieceieriees e st eeesier e e e e s beb e s et e et ba b e e e e sasbarabesaseassratessesasssntanaeessensanrarareasensasnnenesen
Kenneth Lee Petersen

Environmental archaCol  ...ooccooiiiiiiiiiieee ittt ettt e s et e et e b st ta e ae et siteaeeneeaneeeaaeearaen
REPOTES 10 TS CAPTOT . eeiiiitiieeeciie et eeeerres e nr e e e ttaearataeeeeabesesssaeassasasseasseeaerasssasnstssaaasssessasssasssssstessanass
Section 2. The Dolores Archaeological Program macrobotanical

data base: resource availability and mix
Meredith H. Matthews

Structure of the MAacrobOtANICAL AATA DASE......ccveiiecreiieiiieieeer et eeeerbb e estbe e s ssbeessenbesessanterssatrsessssnressnersneees
Applicability of the macrobotanical data base to the general
TESCATCH AESIBI e evutiiireriiii ittt et ettt ecirracaise st e e tse s beesbesseeshae e bt e s s aeebbessbseaateesbeantraanssesaseessnesnseseasssesaresarsnsars
Problem domain 1: economy and adaptation
Available resources
Resource mix

..........................................................................................................................................

...................................................................................................................................................

Problem domain 5: CUNUTAL PIOCESS.......ocvvievereviieetiicertrictiretesereeeieeesbeeseasts s essbesetesssbssertessseseseesssbessaesesnsassness
Change 1n botanical resource use: expectations
( i inbc 1  resource use: results

SECHOM SUMIMATY.ccoritiriieiieiierierietiseesteesreesseerteste e beeabesseesbeessesrbesseesssensesrsssaessssensesrnesnsonsesseonsessssennesasssnssonsesnsns

Section 3. Pollen studies: temporal patterns in resource use
Kenneth Lee Pet n

Pollen analysis and southwestern archaeology

The Dolores Archaeological Program pollen data base




CONTENTS

CONTENTS - Continued

Page
SAMPIE SEIECHION. ...eiviiiiiiiiieeie ettt ctr et e st e e bt e seeesessaesssbb e bbebsssatsessesssesbassssesnseenressrsaestsesnsesnsesanns 184
Sample processing and analysis..........cc.c.eoeu.s eeeteeeeteeeebeeasteeearaeseeireaartteeiaaees b eeestaeaaaeserbesaeabraesrtnesenreeeerrrens 187
Dolores Archaeological Program pollen data and the general
research Leeeerseneeneensossruenessaraseanassarnaessonsantessasasssesasonssnsessssssesnsessnssnsesssansanesessonseesesossssansessassesessessarannsessorsane 188
Problem domain 1: economy and adaptation ........c..c.ciceererriiiieeenienserenuienseesseseeeiseeseessessssessseessesssssessssons 188
Problem domain 5: CUILUTAl PTOCESS .....ccovecuuvirveriuiiireesteeeeiereurensseescasassasssesssessssesssssssssssssssossssessosessssssnsssmsaens 191
SUITIIMATY ...ceiiiivveeieiireeesrtiesbeeeesteaesreesssbesesseeesseesserbsessstnssssrsessbaesesssessessssnessneressnssssssressnsneesasessssssnesnsetsssssessasnnes 199

Section 4. The Dolores Archaenlogical Program faunal data
base: resource a Ity ANd TESOUICE MUIX ....evcvevreereiresreesrrereerieseeesresersseessessessessessnsessesssesseessens 199
Sarah W. Neusius

The Dolores Archaeological Program faunal data base..........c.ccccuiivienienneniinrinenecie et sresreeste e seessesseeesanns 200
BaCKEIOUNA STUAIES .......eecveevieiiniieiienierceteiteeeestestesoseereessessesstessestesasessesseassasassaessessesseessesssessessersseresrsesssensenns 200
ATChACOIOZICA] AALA........eiiiiiieeiii ettt s e ae s et e e et e e s ree e easessssbesesbaeseresesasasassesesnseessntesssnssness 200
PTOCEAUIES......oiouviiniiiiiereet ettt ettt s st e b s s e st s e se s s s et s enbaassess s e seaaseassesaresenbearenessresssnesanne 201
Tl  =ffects of pOStAEPOSItIONA] PIOCESSES......cvivieriieerierireiiirrieerierrrerirreseeseesseesbesseescrseeraesssesssessssesrsssssesssese 204

RESOUTCE AVALIADILITY o.evvvieiieiiiieieic ettt eeiee et eeeser e sas e s e e s st e sastsesssbessabessssessrbeesenstessssseseraeaesessnsnssnsenenas 204
PreferrEd TESOUICTES .........uoviereeiiiieieitiieesireeiteee sttt eeiraaesseeeeteesossesassseaesseescasbasanseasassseassssssasasserastsesasssnsasassesrans 204
TEMPOTA]l VATIADILIILY ....ooviieieiiiriiieeriie e ceteseretttesetre s eteseeseseraaeseesraeassseesseressatesasssnessrsertsssnssreesnnrseesnsesssssnns 212

Resource mixX......ccceeeeverienrceenercecnnnnens et ettt 213
ANNOTALEA LISt OF LAXA ...eiiiiiieeiiiiiierierr et e st st se s st e st e e besstaeeaesssesseeaabeessbessaesasessasanstesnssesusassrnsnssresesares 213
Relative aDUNAANCE.........cocvevieeirienerteereeieieteeieereesareeesaessees e e bas st s ssesteessesaessessnessesnesnsenseessenssesstensesaressesaseenses 266

Conclusions: implications for procurement and PrOCESSING.......ccccvererrerrerivesiesierseessesseessessessesssesaessesssessesssens 302

Section 5. GeologiCal STUAIES: @ TEVIEW ..ccuirvirireeiiriieeeeeriesireseeseeareesseesssasssaessreessesseesssesssersseasssssassenssessseassasas 303

Kenneth Lee Petersen

Dolores Archaeological Program geological studies: an overview, 1978-1983 .........ccccovvivieeiieeiienierceesiieene, 303
Geological studies and the general research design: 1983-1985.........ccoviiiiiiiriieevenicr e ese e esseeraesernene 304
Problem domain 4: extraregional relationShiDS........c.coveeverirrrevieieseieiertissiesracsreveeseetesseeseessseserssensssassenssens 304
Problem domain 1: economy and adaptation .........eccvveeeeeeiiiiirerieeiineeeeeeeeeseesesseeserreessssesessseessssesssssnnssesnsnnes 304
Geological studies and the Dolores Archaeological Program model.............occovvvveveiieiirneeciererieireesesererneens 309
Site-SPeCIfic EOIOZICAL STUGIES ...cvvrvreireieeeeiictieeeresreete e esres et et r et eseeobe st esasaseesserteeteessesasennsonsessesnsesarssnsesseees 310
SUIMIMIATY ..ottt ccreee et e eerae e st e et sceseeesstreeseesseseessantassneesssntesasnessaseesensessestaaessesesansessenstsesaneesenstessassneesssssssesanas 311
Section 6. Climatic reconstruction for the Dolores Project 311

Kenneth Lee Petersen

THE atA DASE.....cocviitiiieieeeee ettt et a et este s bt e bt saesete e eee et aest eeeeneestasatesaresesa st s er e e nrenaes 312
TTEE-TING STUALES....ccuritiriiectietieiire ettt et et e st e s e seeseeeesesesosesssasesnsessesssessenssaneseeseaneasseaseeenesasesnesesssesesanes 312
Packrat MIdden STUAY ..ottt s e srtsese et st st et sonsesess et steressasssensesansnsenen 312
Additional POUEN STUGIES. ......cccoviriimriririeririite ettt et este e seeeeesee et eeteesesassessesseseeaansensesessesesenenanessesaesrsssen 312

Integration Of CHMAtIC STUAIES .. .ccoviviiirieieieietiet ettt et e et et eeeees st eseseaseeesessasansensaseesesenesesanearestonens 312




FINAL REPORT

CONTENTS - Continued

Dolores Project area climatiC TECOMSIIUCION ... .eivuieruierieiriirircrinre it ri et et e sestesreessaeeeareesinesrtsssansssabesesanee s
Reconstruction fTOM POMEN........oiiiiiiiiiiec ettt rreee e e e sr e et e ee s etbaraeesaesnnsaneaeessonnsseeasenesaesnsrrntrannees
_ e history of the dry-farming Belt ...........ccoiiiiriiimirieni et e
Climatic recOnStruction fTOM trEE TINES .....cc.eeiiriieieeiririeenieierteinerceriestesreesteeneesaeesaeeseeseeesnesanesasasasesensnsesnee
Droughts and short growing seasons in the Dolores area..........oovoiieeeevinernersinneinrensecencsierseerevraeseneens
Relative attractiveness and abandonment of the Dolores area..........cecvvvvevniveriininienciieniecneenieeeniesesnneen

Section 7. Overview and COMCIUSIONS .........ccciviviiiieiiieiereeieerertesirsrsressessssiarereseesarrsnresssesssassssssassassrsraneresssessssnsansens
Kenneth Lee Petersen

MaACTODOANICA] ALA......ciciiiiiieriieeiieri ittt eett e re et e e et e st e sate st aesure s e st e st e esasesmeeesmeesareesesasnnasssantssaneneanaees
POILEN QALA......ueeiiieiiiiciecieee e ettt st e te st e e e e s be st e e st eabe et e ee e s e e e s abeeate ek e ttemeeeetemaeshe s sa b e se s ek bbbt e sh s r e essaean
FAUNAl data...cocooiiiiiiiiii e e b b s s b e et s aar e ears
GEOIOZICAL AALA ...eieuveiieeeieeiieicieester st e ss e etreear e e ebseseeesbessese s be e s s e ase st e assteassae sabaeanesasess et santeesrsesenenesseeesnanensansess
PaleOCTIMATIC ATA ...cveviiviiceciceeiiee et iesie et e e e e stessstesesae s st e s ebe st st eaeebe st entstess b seeaestesessanbebestenseseseereasesbesensnonsane

BIDIIOZIAPIY ...e viiereeiie ittt eteesre et e e et eetr e s asesete s baasasesbne st e eas e et e e sat e s e e sa s e e ane s b e s e e e e Rk e s be e r e ser e sanan e nene s

PART III
Chapter 5. Prehistory of the >lores River Valley
Allen E. Kane
I TOAUCTION ...ttt ettt ettt ettt e ettt e s e tte e e saeaeesbteeesabeesaae s eaenbeeasassasasenneesanbaaesssns e sansaeeenanenessesrbaesenananneos
Dolores Archaeological Program SYSTEMALICS. ..cuueiieireeriuerrterrieeriererrereineiiesseessieesasesssesessssesseeesssessonessaseessesnees
Dolores Archaeological Program Site tyPOLOZY.......ccereereerreereriersririuesreereesteseesresnesrssnsesisesssssssssssesnsssssesanes
Dolores Archaeological Program Spatial SETIES ........c.ccerveevereririiiiiiiiiennientciereetssi e et nneeans
Dolores Archaeological Program temporal or fOrmal SETIES......ccceviuiieivrerirerrieeiiieerieesieeeseneseseesenesnssenessenses
The prehistory of the Dolores PTOJECt @rea.......cccuiiicieriieriiierireiriestresirteies e ee e seseseeeeseseesesasosssnessssness
Paleo-Indian Tradition (Prior t0 5000 B.C.7)...ccouiiioireeiiireeiieeccieeeeereeesraresestssaeeveeesesssasssssaseeeasassnessssssnne
Archaic Tradition (5000 B.C. - A.D. 500)....c.ccceriiiiieniirirtirrerecsirtesrsssese s esteesnesesesesssesesseesenesessunessessessas
Anasazi Tradition (A.D. 1-1200).......ccoiiiuiieiiiiiirieeeeecriirtieeeiesirteeeeeesieteseessrsrsrnreesesassssssssaresesssassassasarsasnrannses
Numic and Late Pueblo Traditions (A.D. 1500-1870).......cccceecvtrirermiiiririinreenneersrereneresenereeeeesaeersseasssensesene
A summary of Dolores Anasazi arChITECIUTE ........cecueiieeruereieereecerinrctteseeieseeseeeaessresreeseeeseeeseesssesaseensnensrassres
Cougar Spri Phase (A.D. 1-600) .......coooriioiieiiieeiiiriee s ceiriee e eeeriteieses s etareeaeeessessassessssessssssssanneessssssersnsarnns
..2s Bobos >upphase of the Sagehen Phase (A.D. 600-700) .......cooorrriiiireirnieieniieeetieeerreeee s e seiiseeee s
Sagehill Subphase of the Sagehen Phase (A.D. 700-780)......ccccociiiimiriiiiiereeeiieeirireeeecteeeereaesssevaeseesrssesans
Dos Casas Subphase of the Sagehen Phase (A.D. 760-840) ........cooeimiiiiiieiiiieiicreseieeeeniee e srae e
Periman Subphase of the McPhee Phase (A.D. 840-910).......ccoiiiveniiiiiiiececeic e ervee s vree s e eesee e svveeaeea
Grass Mesa Subphase of the McPhee Phase (A.D. 870-910) ......cooovriiiiiiieiiiiii e ccree e e ervveee e aeee e
Cline Subnhase of the McPhee Phase (A.D. 920-1000).......ccccoireieriiiiiiiniiriitieiiesrereseesreserieessesessnesessesssnes
Marshy ibphase of the indial Phase (A 1O00-1200) ...veeienieiiecree et et eeeeeree e serae e e rereseras
Escalante Subphase of the Sundial Phase (A.D. 1120-1180) ....ccuvviiriiivieeeiieereeceerreeeeeeereeeere e e eesree e s eaeeeeene
BIDLIOZIAPIY ...eeeee ettt ce st s e eeee e e e st e s s esess s s sasessese et st et esaeses e e en et et s e st e e et s s tnana st rsrenesa e enanasaees

vi

Page

313
313

317
322
322

325

325

328
330
330

331

353
354
354
359

360
361
361
361
398

402
402
402
404
407
412

419
41q

425

425




CONTENTS

CONTENTS - Continued

Page
PART IV
Chapter 6. Modeling Dolores Area cultural dynamics
William D. Lipe
INEEOQUCTION ... ettt e st st s e st s e bee it e e e st e aesaeesbebeens e s eess e seeseessseatenbesssasbansesnssesaesesesseseseresenseseennsans 439
Definition and general requirements Of MOAELING .......cccueiveereivrieiiereerieee ettt ettt eeeeve e e e easennsens 439
A general model of sociocultural stability and CHANGE.............oouiieiiiioii ettt 440
SOME DASIC COMSIACTALIONS. . .. .eiiciiiiiiiiriaiieiarteriaeesaeassesaraeassesssessssessssassesasaessssessssrseessesessessssessssssnesssanasasessanssnns 441
Sources of systemic change in the general MOdel ..........cccvveviiiieiiiiic e 443
SUMMATY Of VATIADIES ..cciiiveiiiiiiiiiereee ettt et ee st e s essarees e abarsseteabateeseerastesessesssteesessnnanesessesasassnsos 451
Operationalizing the model: general CONSIAETALIONS.........ccceeviivirieirieriee e e et eeesreere e e e e esbeeaenreen 454
Two specific models of sociocultural change in the Dolores Area, A.D. 600-980.........ccceevviervereiriecererieernenen 456
The €CONOMIC MOAEL ...cocviiiiiiiiiiieiieie et ettt et str e e s s et e st e atnesbe e basesseassesssensneasaesassasssesssaennnesnnses 456
The SOCIAL MIOAEL.......oiiiiiiiieiieiiieceere ettt e st bt e bt e e e e s e e stasbe s saesbesessassseabeasaseasaesanassasesssesasseensnensn 457
SUITIIMIATY .eeeieuiiiiiiinererreeeeiereeittesiesee s eresestessubesaevesaenerasstsessssaeassnsesaseesansessssssesinsesesnesessesesssessnsnnesanseesasaseesnsnes 459
Implications Of the MOMELS.........ccceciiriiiirirerieciiieiest ettt e tie et ete e st e eese e cesestassasesbse s baarserreesasasasseasseesssesrens 459
BIBLIOBIAPNY ... iiieiiiiereeer et ccre s et e et e et e e st e e re e st b aa et b e e ettt e rra e e R aaaeaabae e s te e e ket ensraesararaessenaennbneenanna 464
Chapter 7. Resource studies
Kenneth Lee Petersen
I OO I ON L. iiteiiee ettt eter e e st e eeteeeetv e e et e e s asesasassaasassassbneesassaesasaesasessasssseesabtaerasearaseaesaseseeeassaessnnna 469
Resource supply and demMAnd ..........ccccvvereviiiirierieiieieeeecnrinreesiierescerirteeeseserresesesssraseesasssaneessssasessesssrsraressessnsrnes 469
RESOUTCE IMIX ..uiiiiiivieieeieeeiitiieeiteearsteassaeaaassesaeseressssarasssesassasassssenssearssseaassasasssssassssssoseassnsesessnsssnnrensseeesasneessnsses
Definitions, assumptions, and expectations
The evidence for resource mix and for agricultural IntensifiCation .........ccceceeiueirrrcriiriernreneeseeee e eeaenns 472
DHSCUSSION .....veeieeicttrerareieeetee st eesrere e tesseasesssessessressassesssassanssassssaesaesssessansenssessesserstenstostoreentensensensensssnsesssosssssnes 485
.............................................................................................................................................................. 488
BIbIIOZIAPIY .. eiiitiiiiie ittt ettt e ste st es e s eassbee s et e et s e s ae s b e e se et s e bt e sht e e b e beesae s et s e b e et et e e re e e e e b e s n e e eRaeeas 488
Chapter 8. Population studies
Sarah H. Schlanger
Introduction 10 POPUIATION STUGIES.....cccccciiiiieicieceeieceereer et e e e e et e ae e e e e eeesresrsessassasbesbenaneasasarans 493
The role of population in the general MOEL...........cccvvireiriineeiierieeier e rreeee e stseseeersserrsasseassaes 493
Dependent and independent variable relationShIPS...........ccoveeiviieeeerrererrreerinreesseeeesessnsnessseesensessssesssnsossaneess 494
Independent variables affecting population size, density, movement, and growth rates..........ccocoevenennienee 494
Dependent variables in the pOpulation SP ..ocoviviiiiniiciceee e e eeae e see s s s e s ssse bbb s e 495
Studies undertaken as part of the Dolores Archaeological Program
MOAEINEG EfFOTT... ittt e ere e b e b e e s bt ebe b e s b e s sasesstsssesesaeenebssasRnesarsaatananees 495
Relative attractiveness of the Dolores area and other areas
along an elevational gradient in the Sage-Plain..........ccccoueiieernennnnieieinneeeses s sessenene 495

vii




FINAL f

CONTENTS - Continued

Resource SUPPLY in the DOIOTES ATEA ........c...oeeiiiiiiiiiiiiiieeeeeceteseerreetveeerseessesessrasesesasesastessssresersasessnesansessoses
Population change in the DOIOTES AT€a.........cceocviiiiiiieiiieriecereetreeetresereectesetreestessteesesresaresssnresaseesesasesansecenene
Regional population CRANGE .........cccviiiieiiiicii it et ere s e e srae s sene s e e sanesane eereee b e reraeanenns
RESUILS ANA CONCIUSIONS ..vveviieiieeeieeirireiecsitecetees et eetrsessectreesteesseeesseseseesersessnessssaasssesssseessaeesasasnsaessaressssenessnnesns
Resource supply and population change within t  DOI0  Gr€a ......ccccceeeiimrireicreierieinieeerreeseresnresereneens
Relative attractiveness and population MOVEIMENT ..........cccveeerrrerrurnreesieesirnieesieeseesressesnesseesenessesesesenesancssns
CONICIUSIONS ...vvveeevvreseearerertreeeestreseesteeeessseesesasesesessessssasseearssssesaseseraseseasaressssnssesonssssensssssesassssasssssararassseseesasssnaens
BIBIIOBIAD Y ....uieeeeiitieeie ettt ettt e e st e e s rbr e e sttt e e bt e e sabte e e st baeeaeans e s hare e e eubate e e r et e s raresenbrenesennnrasesananrereras
Chapter 9. Anasazi spreadsheets: the cost of doing agricultural
business in prehistoric Dolores
Timothy A. Kohler, Janet D. Orcutt, Eric Blinman, and Kenneth Lee Petersen
A justification for studying agriCUltural COSES......civiiimriiriiiiiriieriteiieiseesiienteeseeseee s e e saresresesenessaneseneanesnnes
IMETROMAS «ovveeiieciriieiis et e ce et e s cerrare e e e sesasr s e eeese s sbrbaeessesrasaasseseassbabeaesesessbtaaeeesaasansastaeasaseasnsassssbnaeseaasaneras
RESUILS . .uuvuieiiiiiiiitieie e eeee it ettt ettt ettt teieie et et es e e s s tasarsssssssssararaserensasessaarsssesenesenessasesstsesentetstseresereresesrerarenrerenrerars
DISCUSSION ... uvvvvreeeeeeieiurereeeeiereinreereseiesstnseeseesasssesseasesssassesssssensessesasannstssssssassesessessssssassssssessesessnsssnsessnssssessanassnnnen

BiblIOZIaADNY...ceiciiiiiiiciieriiiecteeite et et e e e re e b e e se e ssa e ne e _ et et ettt ettt

Chapter 10. Settlement behavior modeling synthesis
Janet D. Orcutt

The settlement BERAVIOr IMOAEL .........oooveiiiiiiiicieee st ceeeserree s eabeeesernre s e beesseraraseessassesenbsssessssssesssssseenasnns

MOdeling StUAY SUIMIMATIES .....ceoverrerrirruerieerteeeeressererereessesteseessesssssasesssessesstesressesseesseessessetenseeaneesseesseseneessnes
Site type studies............ eeetreeeseeeeesibeeeeeetaeeanteaeabtee e ateenbneae b eee e kst eeeaReaeeensaee e eseeenabb et eabhbaae s bbteeennabbaaesenaneees
Catchment/10CatioNal STUAIES ......ceieiuiieieiieieeiiieeecieeceirer e st ieeetteeeestaesestaeeaesseeessessesssssesassessserassesssasssssnseranen
Aggregation and SPACING STUAIES ....c.eiiiveriiieiereiiirieeiereireerteeseeerteesteeesaeseseessssessnessssessssensnsessssnssssnsessssessses

Evaluation of the settlement behavior MOMAEL ..........coooiiiieiiiiiiieiiecceeseie et s s e e seree e cesaseesessssaesesssesesennes

The SOCIOPOLILICAL MOAEL.......iccuiiiiiiieiiiiieeiet ettt rre et s st e e rte e s b e s resesnesesasesasaeararaesbsesssaesnsaassnssssbeessssnensnaens

Sociopolitical variables and the settlement behavior Model ............ovviiiiiiiiiiiiiicie e

SUMMArY and CONCIUSIONS ....eeiiiiiiiiiiiiiieeiiiiiirtieeeeeeeirtereeseessibeseeeseesaartnsesesseransasasessessssnsessrsasesssersrssesssnsnsaasanssans

BiblIOBIADNY .. eetieieiieeeetis ettt ettt e e ettt e s et es e itb e et e eeesanteeeesa b e e e s bt e e e e ar bt e s e ttea e et eaaeeanarraeaesnnnraesesaaaeaans

Chapter 11. Technology: lithic tools
Carl J. Phagan

Agricultural INtENSITICATION ...ecvivivirriieiserirerirerrerrrtes e e stesrre s e esas et e saeesseeaseereestesseeabaesseensesssesssesenesssassserasennns

RESOUNCE IVETSIICAION .....icviiviierietiitiiri it cete et cer et sbesereseretesaeeseseasesasessesssesasesesenssensesnsesanesaseseseeneneneesaneesannens

viii

Page

502
504
512
516
516
518
519

520

525
526
530
532

537




CONTENTS

CONTENTS - Continued

Page

UZAtION iffe  HAHOM c.oiiiiciiieciccc st ere e et ebesse s eseess e e erssssessssesbsrsenbosasssesaonesssensessenns 584
SUITIITIATY 1ttt etete e st ete et eeae st e e st e e s bee s b e e taseaesesseansaesbeeesseensaeansasstsesassansassssasnssersseasessnsessssessnsensesnnnesensenasseranee 589
BIDHOGIADNY......eveuirieirierei ettt sie et st st st st s sa b et e sttt be st e e re e s saene e ne feterrenteesenrrrnesreserenes 594

Chapt  12. Technology: ceramic containers
Eric Blinman

Measures of subsistence intensification

Comestible StOTAZE IN COMTAINETS ....cc.eeecreirireerieesieeerreereeseressesetesssesssaesssessssessasessessssesssessesesssensesssssesassssarnones
Temporal changes in diet and food PrEPATATION .......c.eevceiiiiiciieiiceeetee e ceree e seestre e treeresenbes e veesteserereranes 596
Spatial variation in agricultural intenSIfiCATION .........ccovieivviiiiiiniiiiec et ere et ese et e e tessraa s re s e raarnneas 598
Economic and SOCIAl OIZANIZATION ........c.eeceerireireeerurntersessestnesresress arsesasseessansrarsesstasaesressessesssessasssasssnsasosesees 600
Specialization in CEramic MANUTACIUTE. .....cc.ociiiiiieriie i eeeteeeeeeette e sttt eeeseteassteesereessssbeesesneessssrnesessressrssanes 601
Co0King Jar VOIUME VATIATION ..cooviiuivrerrerriireerrenseasseseessessesssesaesssessessssssessssssessssssssssssseassessesssssssessasssessssssesnes 602
CONCIUSION ..teiiiiitectieciteeseeeseeeie e et e stesete e st e eaeeeraesbaeassesseessbasssesaseeissansssaasstessesaraesbbeassesaseessbanabeesateesseesasessnsanrars 607
33101 0T3¢ 1's) 1 2N ST U OO VU UUTU OO PRROP 607

Chapter 13. Technology: facilities
G. T ithy Gross

StatemMENT Of QUESTION ....eeitiiiieeiciete et eieeeeste s e e et es s e eteseesreenasesaesbnessasaseseesaessbansansssstenssersroneesreenaroneesrarse 611
SYSIEMIC TEIATIONSNIPS ..ccveieutiieieeie ittt eerte e et s et e acaeae s baesatasesesassessssesssesssssesnssrssssssssssessssssessasenssssesarsesanens 611
Definitions Of VATIADIES ......cccveviiiiiieiirieeceie st eteect ettt saesse s sbeaesaesntessstesteessbessaseseesranessesnsessnesnnsesseresessees 611
Facilities technology and facilities as dependent variables in the Model..........coceevuiriiierireiinerirerereesrresne s 613
FaCilities 1ECAINOIOZY . .covriiiieiieiiiieerenert ettt e sr e s saeseaesaeeabebesab s be s e s s e sn b e sssene et enaenen 613
FACIIITIES ..oieieiiieeciiee et ee ettt et eer b e e eetre e e tteeesseeeserseeesasesesrabesesnsesassaeanssssesnsssaessssarassaaarerrresaneseasnaressassanaes 613
The faCilities AAtA DASE......ccivvviriireiriiiriierieeecteesteecreeser e beeesressteeseessbeeseessseesesasaessbasanaeassaesanaesnaesebesssasssuesersneras 615
INALUTE OF The QAT ...ovviiiiiciiecceceiece ettt te e b e e et es e e esss e s s e beaeraesnseassnaseesssesebbasasessarscasens snresenansen 615
STRUZ20:. . .1€ facCilities data fIle ......cccecereiiuiirrieiiiiieecrieriieceseereeeereeseserresasesesestasessessseesrnessessssenssenesssessnenes 615
FACIITIES STUAIES ..veicviiiireerieiiiiiireeetieceeceree et testeee et e st esbe e beesasessaessabeassssensessseessssannssenseeseessbaesssesssassubanarenesansanses 617
Explaining change in Dolores Archaeological Program faciliti€s..........cveerueerreruerreenienerreeserniesseesreseneeesiesssenns 618
PAESEIIUCTULES ...veviecveecieetee st ettt et et sese et s st sest et essteeesestsessenesatasssassasasanssseseressrsentensesnsanseesbasssessnenseessnanee 619
SUTTACE STIUCLUTES...c.ueouieiiriierierenreitiereeerestetesaesreebessastestesessnessessensensassaraestassesnassasersesseseesseaseseeneessensossssrnsnnans 620
SUMMATY aNA CONCIUSION ...c...eoitveeiieiiiectteeteeeeeete ot e et e e e st e s eseeeebeastessatssssssassasssssssesanesessssansssansnssrsassnsnn 628
BIDLIOBIAPNY ...c..coiiiiiiiiieine sttt ser et s te et ee st sae st e e esees e e sae et eesessaesenears et eatenteneeRtareeneeasesneareanesetereabanes 629

Chapter 14. Social organization and cultural process in Dolores
Anasazi communities, A.D. 600-900
Allen E. Kane

General implications of the s0cial and €CONOMIC MOELS.........oo.veeveivesveeeesresseesesesesssseeseeeesesseeesessessseesssereanes 634




FINAL REPORT

CONTENTS - Continued

Implications for the timing of S0Cial CHANEE .......ccecviiiiiiiii e s b e e
Implications for the direction of SOCIOCUItUrAl ChANEE .......cccvievveeriieriiieereeeisie ettt eeaas
Identifying politico-managerial groups in the archaeological
record and estimating their INfIUENCE ........coviiiiiiiiiiiiicceee e sae e ab e be s e ssbeenaseeerneesarasensnees
Identification of possible managerial groups and socioplitical hierarchies
Dating the appearance of managerial groups
Testing the models: the settlement data .........ccoocveiiiiiiiiiiiii e ieeiaeearrascsaeserseessesssasesnesesaassebeesenerers
Testing the models: the architectural data

Summary and CONCIUSION ...o.i ittt bbb bbbt

BibLIOBIAPIY ... .viiiieierieeeeeecestertisteeeseeesre e te st eteaneesusesstsaaeoseesaeasaasssesssesanasessasesunana sseeshtananereesaatens e a e bneemeeshbenaie

Chapter 15. Exchange and interaction in the Dolores area
Eric Blinman

It OAUCTION .. teeeeeieetie ettt ee e et s e et e e st n e s e sabeeseseneeesabeeessanetesensssesanesesenabtseaasbesensbebeeasanenssosrans
PRSI0 EXCIAIIEE Loutiiviiiieeeiee st e ee et e rte et e et e te s e st e e saaesaraessbeasaseassessaesannaesee ssbeaasseesereassnassnranenane sustesnsens
Exchange and culture change in the Dolores area .........ccoceevvirieiiiiiiiiniienriinnie e sreesaeesseesreresseeesane

Data, assumptions, and foci of investigation
DAtA CAEBOTIES. . veereeuurerieieerecrreeeeseeeesireasaereeeasresesaeaaasstearasessasnsseensssassssasasssssnansasssermssseasssssneesasrenesasasseeesarsnes
Dynamics of exchange and material diStribUtiONS.........ccccouieiiieciiriiieiceciieererceeeceiie e e esie s reessreeesnesenes

Exchange and the Dolores Anasazi CUltUral SYSTEIM .....c...oveeieiiirreriieniirreneeenie e ere b seee s e sis e sabe s
Patterns of ceramic production and €XChanEE ........o.oeveruieiireneriiceeireeere ettt e
Regional patterns Of INTETACTION ......ccviveeriieeeieeiarierieesteneeseees e e reeeesteessrersasseassosssrasaassessssssessnesmeesseesssenresas
Social determinants Of eXChANEE PATLEITIS .......ccoveiivirieieriieeriieeereeeereeeeeesteesneeesatesbassneeasssasssnesansesssensssbesensnens

Summary and conclusions

Bibliography

Chapter 16. Evaluations of models with Dolores area data
William D. Lipe and Allen E. Kane

Regional environment and agricultural attractiveness ... ..ceceeieveereiiieecvie e seerteste e see e esraeresbesssessaeeseeans
Regional population distribution and MOVEMENL ........c.ccceririerieriirteeieerreeieeeesre e esaeetenrnesaeesseesssasanesenenee
Dolores area cultt ¢ 5, population, and @gEregation.......cc.cuieieiiiirriiieeecioirerenireeeesineeeereeeseennrasaseaneeas
Subsistence and tEChNOLOBY ......c.coriiririviriierertiriere ittt srar sttt e eesatesre s teeate e e e e e seseneeseeesaesbasensesasesssssanes
STOTAZE ..eeiieevreiiciieeerittteee ettt esitarae s teseserareessstsanaassssesssenesesnbessossseassstesaansseessssaesrassssssssssranansssssnarsssserensssnsarasseesnnnn
Architeét change, and sociopolitical develOPMENt ..........ccccviiiiiiieeieiieeeiie et e erere e e re e e s erareeessnns
CONCIUSIONS. ...ceeeriiettiiceeviite ettt ee st steesee sk s bt e sas e et sateseeemeesaeeseaesas et s e bt semenastsabesaneeanssabesanesmesstssnnesanesnnssuns
Bl i OBTADPIY e vtiiete ittt eet e et ettt e st e et e et e e sas e e s e e e e s te st e s e e e sa e s bt e s st aa et e aaeean b et e are s e e e s b e s e aeeas e s reaeraaesresane




CONTENTS
CONTENTS - Continued
Page
APPEIAIX A = DALINE ... cvioveeiiiritiiereesteeteeessesteseestsseessessasesestsaesssensansesteressessseseesesssssensensosossessossssenesneensonsensen 709
ADPPENAIX B = St FEPOTE ADSITACES ...veeviiriieeiriiceiit ettt eresteete et e e et e eareerseseessesteesbesssesssansesseessesseesssereesasensaensens 793
Appendix C — ANNOtated DIBHOBIE  V..ivveveiviuereniiierieeriieeintei e te e et sses e siesa e e bessessestassaresssesessesasssessessansessassaans 807
Appendix D - Dolores Anasazi resource mix: an alternative approach ...........ooecovcvveervirerevinrecinsierecnereeeeneenes 881
IIAEX ..ottt rer et cae st bt e st s e s b et e b e et e s be e s atee e e e rre s st e aneas bt e e bee Rt s e st e e st bean et esaaeans 893
TABLES

Table Page
1.1 Bureau of Reclamation personnel and peer review DOard..........ccceveeueevevviiiiireeicieeeeceeeerseeeevreeesneesenns 8
1.2 Dolores Archaeological Program SEnior SLAff ..........cocouriereiirerereuresiesiieesesnseresssnesesessssssssessssssssetorssesssssaoes 9
1.3 Dolores Archaeological Program field Organization...........oc.cccveveevercreciereenieseneesseseessesesssesssesusessessnensns 10
1.4 Daolares Archaeological Program analvtical OTganiZation ........cccccveveeiiereeveriecnnenniessersiecssenseseaesesssannss 12
1.5 Archaeological Progr s OTZANIZATION ..uveivieririieeeireireeeeersrtenaresreseeeesaesbsessssesssessnnns 13
1.6 Dolores Archaeological Program consultants and subCONtractors..........ceveeiveenivecrerierienreniiesnenneesrenenaees 15
1.7 Dolores Archaeological Program phases and subphases, by tradition .........ccccoeeevercninienenieeninercneeesninens 20
1.8 Known cultural resources in the Dolores Project area as of 1983 .........ccceivveriiiveveenesrensenneecenseecennne 28
1.9 All recorded sites in the Dolores Project area, by site type and the Pecos Classification.............cc....... 29
1.10  All recorded sites in the Escalante Sector, by site type and the Pecos Classification..........ccccecvevvennen. 30
1.11  All recorded sites in the Escalante Sector, by collection mode and percent of site collected................. 32
1.12  Habitations in the Dolores Project takeling area...........ccoueeceveeerreneeninerecnrnreesennneienesesssarnsessesseeesessenes 33
1.13  Temporal-spatial assignments for the Dolores Archaeological Program excavated data base................. 35
1.14  Labor expended on the Dol Archaeological Program excavated data base........cocccoccvveencrienncnnnenne. 44

2.1 F statistics and significances of differences between temporal groupings of 2 rod and welt coiled
BDASKELS ..vveereereeeriiteeeieeerrtesereesseesertsssuesst s eesesestnesae s saanes e neaasst s ane s ne s sne s R e s e seen e b s re s s r e e st e R e s e se e ae e s renenaets 58

2.2 F statistics and significances of differences between structural groupings of 2 rod and welt coiled
BDASKELS ..vveeeieiicreiiierierie e s te e s et ee s e e e eeb e e s st e e e tb e e et e v et e st b e e e e e e e s ne s e s e ne e e s bae s a b e e ae s e auene s be e e reaaeeanereaaanee 60

2.3 Occurrences of basketry and cordage types in structure assemblages containing 4 or more worked
VEEETAL TTEIMIS ..eeuiieeenrereesiieee ettt ettt sbr s bbb e b e e b b s b b e bt e b e e re S e beeae s shs s e e besae s b b ea b e ae e b sanis 64
2.4 Occurrences of basketry and cordage types from dry rockshelter deposits ........c.ccooevviiivrencicieriiennee. 66
2.5 Composition of temporally distinctive ceramic assembIages ...........ccocvviiiverniiiieniiiinncniinnrcie e 73
2.6 Mesa Verde region ceramics from Site SMTOOT2.......c.ccooevivimiiniiicinicinicnnicc s 76
2.7 Mesa Verde region ceramics from May Canyon ruin (Site SMT6794) ......cccovvviviimniinniiccieicnn 78
2.8 Mean bowl and jar volumes and VOIUME TAtIOS .......ccueevirirereerrerrerineeiiiieieiietiseesaeninees rereeraeeeeaanaens 88
2.9 Sherd source frequencies at ritual foci within the Dolores Project area........c..cccceeveneeneiniceniinicerceneeenn. 90
2.10 Frequencies of ceramics by ware and presumed source in dated collections ..........cccccvevveievinincirnranene 93
3.1 Flaked lithic tool variables, by phase and group A.......c.cccvvvcenereivrrrreirreriernnesiinssssseresare et e sresssee s 105
3.2 Nonflaked lithic debitage variables, by phase and Eroup A ........ccccvveiiiiiniiiinnciiecin s 106
33 Nonflaked lithic tool variables, by phase and Broup A........ccccooievieeriiienreanirenienierseeesereseieeseseessnesesnenenee 107
34 Flaked lithic tool variables, DY SUDPRASE........cooiiiiiiiiiitecr ettt e st sersess e e saneses 110
35 Flaked lithic debitage variables, by SUDPRASE........ccoceiveiiiiiiiiiiinticie e 111
3.6 Nonflaked lithic tool variables, by SUDDRASE.......cccciiiiiieeiiiieeree ettt snes e eene s 112
3.7 Flaked lithic tool variables, by site type and BrOUD A ........ccccviieveeriierrincierircaneesteessreeaeesrseesssenessnesanes 116
3.8 Flaked lithic debitage variables, by site type and Sroup A........ccocceevereriiiiinrinnienneneecreeeressreeeneenens 117
39 Nonflaked lithic tool variables, by site type and SroUP A ......coceveriiirireirne et eesieceere e senvenees {8
3.10 Selected lithic variables, by groups T and IL.........ocoiiiiioiiiioniie et ee e cerececsen e e nesseeeenes 122
3.11 Flaked lithic tool cost indexes, by spatial SIt€ BrOUDINES........cceveeeiieiiereriirrrrieeeiieeesrieeeirareereeaeirecerannne 139
3.12 Dolores Archaeological Program hafted tools intensive analysis SYSteImM ......cc...cvvceerverrverriererirerreeesnenne 143
xi




FINAL REPORT

4.3

4.4
4.5
4.6

4.7

4.8

4.9

4.10
4.11
4.12
4.13
4.14
4.15
4.16

4.17
4.18

4.19
4.20
4.21
'4.22
423
4.24
4.25

4.26
4.27

4.28
4.29
4.30
431
4.32

4.33

4.34
4.35
4.36
4.37
4.38

39
4.40
4.4l
4.42

Xii

CONTENTS - Continued

Page
Large hafted tool variables, by phase, subphase, and Site type ........cccccovvverrieieniiciieninrne et 144
Botanical studies SUDSIAIATY PrOJECES ....icvuvieiieiciiririeirieitteeiesraeesveetreerteessresatesbaessaesareassnesssessssasaressssenes 152
Type and number of sampled study units from which macrobotanical remains were analyzed, by
MOAEIING PETIOA 1.nviieiiiiireeiieiieeeit ettt ettt re st e srte e s esetae s beasbae s besesbaessresabeseabesesssesasaenesesesesnanenreseasns 154
Type and number of specific sampled proveniences from which macrobotanical remains were
analyzed, DY MOAElING PEIIOM. ... ..iiiiiiiiiiiiiiir it ciie e e e s ceaseaeaseeeasaressaesbasesetesenessasessseserseesssaesareressnees 155
Indigenous plants identified in the macrobotanical assemblage...........ccoovvercreiiieiniiiriineie e e 156
Indigenous plants identified in the STUAY Area .......cocciviciieiiriiiiiieinee e et 159
Abundance of selected charred plant remains in the macrobotanical assemblage, by
MNOAEINEG PETIOM 1. ettt ettt et st ettt be st sa e e et ea e s ge st ebeeas e st eheeaseseeasenb et eabe st tobesae et bengeneearesas 161
Pioneer plant taxa grouped by percentage of plant abundance.........ccccocvviiiieeeriiiiiicciee e 164
Abundance of Zea mays kernels, by modeling Period .........ceccermiireeneriienire et 167
Abundance of sherds, by modeling Period ..........ccoveveiiercinierieinienie e e eree et eaeeaeaans 168
Corn cob summary, by moOAeling PETIOA ........cevuiiviieeiiiiirierie e ereerteesbtesreser e s esieesraseeressbeessaeeesssaenane 170
Diversity of pioneer plant taxa from flotation samples, by modeling period..........ccccovvvevecreieeieeereenne. 173
Abundance of pioneer plants, by modeling PETiOd ..........oovveerieiiiririieirireieieie e ee e eeveestreesaae e eeeenees 173
Ubiquity of pioneer plant taxa in s¢ ted fire-related features, by modeling period..........ccccoverueenee. 174
Abundance of pioneer plant taxa for selected sites, by modeling period .........cccoeveereevereceeeeenreenieeienenns 175
Ubiquity of pioneer plant taxa in selected flotation samples, by modeling period........ccccoceevvvrvrirvennenn. 176
Pioneer plant taxa in selected flotation samples, grouped by ubiquity value for each
MOAEIING PETIOA «.eiiviiiiiiiiii it ereertece st eseaterr e aesaesresasesaessaesbassseemsesrasssanssnsesssasssesssessesstessssssaessenseensenns 177
Ubiquity of pioneer plant taxa in selected fire-related features, by modeling period........cccccccveevvennnn.. 178
Pioneer plant taxa in selected fire-related features, grouped by ubiquity value for each modeling
PEIIOM. ottt ctreeectieceie e e ettt e erere s eetaee e teeesestasaeessse e sreasasesaeaassaseensaeaaasssaeaanneseesssseaenssesorsbessantreeeesnsteseannen 179
Selected wild plant taxa represented by charred reproductive parts, by modeling period ..................... 180
Ubiquity of wild plant taxa in selected fire-related features, by modeling period.........cc.ccoovvvvevievinnnnn. 181
Sites with postholes containing identified WOOd .......ccooiveieeiniiiniiiniiere et 181
Ubiquity of selected woody taxa in postholes containing identified wood, by modeli  period........... 182
Dolores Archaeological Program pollen Sample iNVENTOIY ...cccecvriiveerrereiiirninerererenirescierernessseessinneessaeenses 185
Pollen types identified in Dolores Archaeological Program pollen samples.........cccoccervvercienniierrieerenee 188
Ubiquity of economic pollen types in pollen samples from intensively sampled pitstructures at Site
SIMTAOA4 ........oieeeeeeree ettt et e ere e e te et e e e vt e e sa e e sseesataasasesaseaernaesa b e s e aaeabsaeassasbeesssseabesassneassaassasensneannsen 191
Ubiquity of Zea and Cleome pollen in samples with sufficient pollen for analysis, by subphase.......... 192
Dates for selected pollen samples whose pollen counts were averaged together to produce pollen
SPECLTa SHOWN 1IN FIGUTE 4.4......cuiiiieiieieie ettt st e sea s s aese e esteete s reennesareemse s bt sbbesbabeaaenasssansasen 198
Context types represented in the Dolores Archaeological Program faunal assemblage ......c..ocoevvvveenneen. 203
Use area types represented in the Dolores Archaeological Program faunal assemblage...........ccccovueeeeee. 204
Collection mode used in the recovery of the Dolores Archaeological Program faunal assemblage ....... 205
Transformation of qualitative abundance EStIMALES ........ccccveieviiirvreireeeniieesiereiresereeeessreseeeersesesssescssssessens 206
Calculation of relative biomass estimates and ranks for mammalian species probably present in the
Escalante SeCtOr PrehiStOTICALLY .......ccoicvivuiiiiiiieeete et creree e ctesees e s cesanesesaeses e areesssasesaeantrnnessssssssasssrans 207
The 25 mammals most likely to have been exploited based on general and seasonally adjusted
DIOMASS TAMKINES .. ..viiiiitireeeiieriiirie e rreratteeesteeersaeeaaaresesrssasarassaassanseasasssssensnneesassrassessssssssasssnsssasassesesssnnran 209
Mammals most likely to have been exploited during €ach SEason..........cccvecvrvvvcveeeviesiieeernererieeecreeeeinees 210
Mammals most likely to have been exploited within each habitat type.........ccocevviiiiiiiiieeicieeees e 211
NISP in the total macrofaunal assemMDbIAZE.......cccvvveriiiiieieriieeiereeeeeeeete ettt e sreeere e be e e essaeens 214
NISP in the total microfaunal @SSEMDBIAGE ......c.cccveeriiiriiiieereerieeiteeeere ettt cere e te st eneesteereeatseraeenrenns 219
NISP in the identifiable macrofaunal asSEMDbIAGE. ..........eccueevieririieriectiereere ettt s eraeesaeebe e 220
NISP in the identifiable microfaunal @SSEMDIAGE ...........ccvevvivvenveiicieiticreere e eete e eae s ereereenaeseereas 254
MNI in the total macrofaunal assemMDIAGE...........ccoouieviiieiiiieeiieitieee s ettt et eeeere e te e reeereeeaneenes 267
MNI in the identifiable macrofaunal asSEMBIAZE ......c.ocevviveriivririse et e et et ee e ene e saeebseneas 272
Key to 50il mapping units in fIGUIE 4.7 ....c..ivvoveeieirrerecieeierecr ettt cte st e satea sveereeebesesseeveesreenens 307




4.43

5.1
5.2
5.3
5.4
5.5
5.6

7.1
7.2

7.3
7.4

7.5
7.6

8.1

8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
g8.10
8.11

9.1
9.2
9.3
9.4

10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.9
10.10

CONTENTS

CONTElvso - Continued

Page
Relative attractiveness of the Dolores area, by modeling period and subperiod ......cccveeeveevvveeeeserennen, 327
Dolores Archaeological PrOBram Site 1Y DOIOBY ..ccuiiiveiiiiiriiitiiitie e siteeste e ee et eeeeeseseseseesserteesseresanees
Dolores Archaeological Program intercommunity units
Household organization-lithic assemblage COrTElationsS.........vovvcvveereerviveieiiieeineieceeeeeseeeess e et eesteessesesesas
Expectations for the Grass Mesa extensification model
Ceramic assemblage measurements used to date the Reservoir Village occupation ..........ocvecveeeveeernen. 386
Tests of the Marshview seasonal-pioneer occupation model using ceri ¢ data......ccoevivecccnnrnneernennen. 393
Taxa in each general PLANT BrOUD ....cc.oiiiiviiiiiiiiceiceccreere ettt st r et eete st e e reeenasereeeseeesetesnnesas 479
Type and number of selected provenience units from which macrobotanical remains were analyzed,
DY MOAEIHNE PEIIOA ... oottt ettt b et seaee et s s saresanesebe st s estssnnesnnas 479
Abundance of selected charred cultigen taxa in the macrobotanical assemblage, by
TNOAEIINEG PEITOM ...ceiiiiiieiirtiiite ettt ettt s et a et et et e s e sbaebesba s e b easastessasasssarsesse sbassesssseserssrsosnants 480
Abundance of selected charred pioneer and wild plant taxa in the macrobotanical assemblage, by
MOAEIING PETTOM .eioviviriiieriiieieeiertit ettt st a et e s ettt a s tess et sate st asses et assa s assansasbarsssseasarsessessransensessessassers 480
Grams of Zea mays kernels and numbers of total sherds, by modeling period........cccccevveevvecreervrenennnn. 483
Abundance of selected charred pioneer and wild plant remains and the ratio of each to total sherds,
DY MOAEIING PEIIOA ....eiiiriieieiiereiniererieteetr st se et e s et a et st aeasesssassaeseesanesassrnasseasssssesrsennseasaesresnresssesses 483
Estimated tree-ring-index departure equivalents for annual rainfall and growing season length across
THE STUAY TEEION....couiiiieeitirreteeeererereeaeseesrestrareesseassaeesssaasasseasasassrrbaasarssasesassererasaesseessensassensssnseesseassennsens 499
Relative attractiveness ranking for the three study areas by period and crop failure level.................... 501
Predicted population change in the StUAY Areas.....c.cimiiiiiiiiieiniroieceeeereree e eeeeeresressestseenaesenes 504
Potential kilocalories of corn production and levels of population SUPPOIt........ccovreurecveeeierenieieeniaeeenne 505
Estimated momentary household and human population ........cccceviveiiierciinriiie e e rveeeseenee 508
Population density and acreage Per PErSON ...c.oovvevveereerirerrivereerersersiresiesioness ettt ritereerenrrare e e raraaraaaeans 509
Comparison of Dolores area and Oraibi population densities.......cocevereiirreieireeiirieeeirecseserrersiaeesraeeses 509
Households per site and households per rubble mound ........cccoovviveinieniieiiieiecie e e 512
Growth rates in the DOIOTeS Ara.......ccoccciiiiireriiiiieiie vttt rerreeieeseses e stne s s rarese s e aesenaaanses 512
Site and population estimates for the Dolores, Woods Canyon, and Mockingbird Mesa areas............. 515
Relative proportions of Dolores, San Juan, and Cahone/Sandstone Tract gray ware and white ware
SHETAS, DY PEIIOW . ....i ittt a e e s ra e st e ss s st t e s beesat e bes et e e ssbeanssesnesianseannase 517
Proportion of each period without dry years and without short growing seasons...........ccccceernerneineenane 528
Summary of regression analyses, DY Period......cooviv ittt e ree e s 532
Number of cells claimed for agriculture and number of cells in conflict for each period...................... 533
Average agricultural costs and travel distances to fields/household, evaluated mean # of households/
OCCUPIEA CEIL..uiiiiuiiiriiiniiiiieete et e et eete sttt a st e st s s besoate st s eabesesbesab e smesesaesaesear e e s seaanesasessaab s b s s snb e massssassirasss 536
Rankings on variables, by Period. ..ot s 549
Total ranks for proxy variables for €ach Period .......cccocevviiiiiieiiiicininiiii it 549
Summary of results of Spearman rank correlation coefficient testS......ccovveiiviiiinicniininiiniiiieirecen, 563
SHLE SIZE BIOUDS.cveiitreeeiiieirerieeieesiraetseoreasisesseessareseeearesssasassaeasssesasnssseessesstensessseeossessssinssersnsssserstennsensssas 565
Site S1Z€ raNEE ANA QIVEISITY .cooiviiiiriieiieiireeeierirertr e e e st aseeeearee s e e raesbeses e e s e s sbe s b s assa e b s st e ebr s b e easensasesanss 565
Weighted settlement tIEr VAIUES. ..o ciiiieriiiiieic e cctcccne et se s esss e sueseteesraeesassabessebaansrasas 566
RanNK-51Z€ QIStIIDULION.......iiiiiiiciieciiiteeeee sttt e st e cee s stee s a e e saseinesste s bassae s baesmaesbesreseansesbesrsessnsonbenseses 568
Nearest neighbor analysis SUIMIMATY ....co.oviviiiiiiiiciaririiteetr e eerteestessssearsesaessteesaesassstsoreseanssssessssernenass 569
Spearman rank correlation COBTTICIENLS .....ccoccciivrriiiriinierenreraeee e st sae sttt sbe e s s nnreans 571
Difference of ranks for significant COrTElAtIONS . .........coeevveecvereieieieeireeeeee e serteb s ereeisbese s e e 571
Flaked lithic tool variables, by period and SIt€ S1ZE........c...coovuveieverirveiieiieeseiesireeeeareerreeeseseesernessaeeensnns 585
Nonflaked lithic tool variables, by period and SIt€ SIZE.........ccccevvrviiiririiiiirereeeerveerirreseraesereeesrasesareesnns 586
Flaked lithic debitage variables, by period and SIte SIZ€ .......cccevivrivieinieerieniieeieeiessinestreereeseseseesressrassosns 587

xiii




FINAL REPORT

11.4
11.5
11.6

12.1
12.2

13.1

13.2
13.3

13.4
13.5
13.6
13.7

14.1
14.2
14.3

14.4
14.5
14.6
14.7

15.1
15.2
15.3
15.4
15.5

C.1

D.1
D.2
D.3
D.4
D.5
D.6
D.7

Figure

—
N —

——
W bW

Xiv

CONTENTS - Continued

Page
Flaked lithic tool variables, by architectural complexity group, Periods 4 and 5........cocovvnneniininn 590
Nonflaked lithic tool variables, by architectural complexity group, Periods 4 and 5. 56t
Flaked lithic debitage variables, by architectural complexity group, Periods 4 and 5.........ccccoovviinini, 591
Mean cooking jar volumes for Periods 2 through S.....cccoceevimiiiiiieiniiiirrrnie e 604
Cooking jar size distributions by structure type, Periods 4 and S.....ccccooivinviiiniiiiniii e 606
Comparison of floor area estimates in the structure data base (STRUC20) and planimeter
TCASUTEIMENES ...uutieieeieteitreresreeesirer e teeseneresssseassarsaesarseesasnsssesesesessteessnssssoriassrsnan reeeiereeeaneteereeaeeeatreaeans 617
Results of ! tests evaluating the data used in analysis of structure floor areas ..........cccccoovvveveerniieninns 617
Corn storage potential of Dolores Archaeological Program facilities inferred to have been used for
310 1 VLT U SO ORI 622
Mean floor areas Of DACK TOOMIS......ccoiiiiiiiiiiiiiie ittt rer et s e st esbesenr e sseeeen e s s bnsssannesaansens 623
Agricultural quality indices and mean back room floor areas for community clusters .........coc.cooevenenn 625
Mean floor areas of back rooms at McPhee Pueblo, by temporal period ..........ccoovveeeriiirirceeereniienenenens 626
Mean floor areas Of frONt TOOMIS ........couiiiiiciiiiieciiene e errecte et e e esbe e sbe s ra e s besenanesereasseasesaneesane 627
Assumed upper tier settlements in the Dolores Project area, A.D. 840-880 ..........ccoccevvveriirernnceniniennn, 637
Village-associated period 4 oversized pitstructures identified in the Dolores area.........c.coceevcevirecencs, 640
ting summary for village-associated Period 4 oversized pitstructures identified in the
IDOLOTES @ICA ....vveeeeuieiiiecriaeiiiceenetieiesateesarere s sses e nbatastseaeansseessbeesaatesessbaneesnbasesebbneaesaeaaeerare s sananaessnaranesasante 643
Mean floor areas and standard deviations of architectural facilities, by period ......c.ccoceevvevveveernceinnn. 650
Mean floor areas and standard deviations of architectural facilities for Dolores communities............. 650
Intracommunity comparisons of sizes of architectural facilities .......c.ccoovreiieririrnnvcniien e, 650
Ratios of storage space to living (habitation) space during the A.D. 780-900 time span....................... 654
Numbers of San Juan Tract sherds in SCreened TefUuse ......ouiveviceeeriiierereeee et scceene s e eneees 683
mporal frequencies of NONIOCAl HTNIC TTEMS ...oiiiiiiieiriiieieieecte et re oo rer e sveesene 688
Marine shell occurrence and M fTEQUENCIES ...viiiveiriiiieieriieriierireirresre v e st e bt s ererteresnssssasesrsressanee s 689
Frequencies of nonlocal flaked lithic items in screened refuse from site size rank Hers........ccceeeereene 693
Frequencies of nonlocal flaked lithic items in screened refuse from Period 4 and 5 architectural
COMPIEXILY ETOUDS ..vveiivieenreierearresteeesrasisasresssassstesesaasssesnssesssesnsesessesssessssasassenssessssessssseenssessssessssasssnseesssns 694
Listing of Dolores Archaeological Program technical r€POTLS .......c.evcveerririrererimirrcrctrerteeeree et e eree e 808
Contexts from which botanical material from bulk soil samples was analyzed, by locality................... 883
Contexts from which botanical material from bulk soil samples was analyzed, by period..................... 883
Tests of SigNIficance fOr tESt SEt I ....iiiviriiiiiieirciiri ettt ettt ettt b e e e s v e s eneeseen RRA
Tests of significance fOT TESE SEt 3 .ooiieiiriiirieerrriirere et rtescrcrrre e s e asereesae e be et aesess s e e st aensasenessnasseeses
StatiStiCal TESTS fOT 1EST SEL d....uiiiiiiiiiiiiieeiee ittt e ecerrereesesetreessserssrenreeaeassesesseaeassesaseraesevesenssasasaseasasessasses 889
Statistical tESLS fOT LEST SEL 5.uuuiiiiiiieiriiieiiieieitie e ettt ereere e re s bes e ene e et s e aesaees s snntaesabseasassneessnsnasesasneaennan 890
StatiStical tEST fOT LEST SET 6 c.uviieiiirieeieeciteeiie et e eieeeciraas s s e e bt e eebeesstessneestessneeessnesatneesaeasaresssssenstneessnsannts 890
FIGURES
Page
Location of the Dolores Project area, southwestern Colorado......ccoccecvveerererniiinireriienieenienssineens eveneenene 4
Dolores Archaeological Program periods, phases, and subphases correlated with the Pecos
ClASSIHICATION ...couveeveiecreiniisieniceir et s e et esbe e et eeabaessteesteasstaassaesstasssnesasasssseassssannssessasanssesnsseatssanesssaresons 21
Dolores Project features 26
The Escalante Sector.........ccovveeeeiiveecciernvneenn. 27













_NAL}

8.8
89

9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8
9.9
9.10
9.11
9.12
9.13
9.14
9.15

10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8
109
10.10
10.11
10.12
10.13
10.14
10.15
10.16
10.17
10.18
10.19
10.20
10.21
10.22
10.23
10.24
10.25
10.26
10.27
10.28
10.29
10.30
10.31

xviii

CONT™NTS - Continued

Page
Proportions of Dolores, San Juan, and Cahone/Sandstone Tract gray ware sherds, by period.............. 517
Proportions of Dolores, San Juan, and Cahone/Sandstone Tract white ware sherds, by period............ 517
Topographic map of Dolores Project area, with elevation measured in feet.......c..ccovenvenvecnceenincnneinne 527
Potential corn yield in kilocalories, Period 1........cccceevenrvninnnne. et eereteeiereeeerrtesaranteeseeraaeiabaeeaartreeeannnns 529
Simulated agricultural catchments in Period 1 .......cccccociiiiioiiiiiiiiiicecec e 530
Agricultural costs versus number of households, Period 1 ........cccovveiiiiiiiiiiiiinniiincniiicecee e 531
Agricultural costs versus change in number of households, Period 1 to Period 2 ........ccccooveeciiiniennnns 531
Agricultural costs versus number of households, Period 2.........cccccooiiviriiiniiiiiniinnieeereecce s 533
Agricultural costs versus change in number of households, Period 2 to Period 3.........cocoviviiniiinnnnn 533
Simulated agricultural catchments in Period 3 ......ccccoooiiniiniiniinni e e 533
Agricultural costs versus number of households, Period 3.........cc.cocoviiiiinninnniriiiiiceciecin, 534
Agricultural costs versus change in number of households, Period 3 to Period 4 ........ccccoovveevnernnennnns 534
Agricultural costs versus number of households, Period 4..........ccocoievviiiiiirniieiieeiieniecirceie e ne s 535
Agricultt 1 costs versus change in number of households, Period 4 to Period S ....... et nnnas 535
Simulated agricultural catchments in Period 5 .....c.coocveriiiiiiiiiiiiirceienesec e s srae s 536
Agricultural costs versus number of households, Period 5.........cccocovviiiiiiiieienciiireecie e sevveesnees 536
Agricultural-costs versus change in number of households, Period S to Period 6 ......cccceeevrcveveieeninenne 536
Independent variables affecting settlement DERAVIOT .....c....oooierciieiiieeien ittt esreesveseser e e e sees 540
The settlement BeRaviOr MOMEl.....c..covviieiiiiiiiiiiiirie ittt e ste et cerererteseteasseesseeasate s basesssessaresesnes 541
Intensification trajectory, proXy Variable ONE..........ccccoiiiiiieieriiieieiireeeiiieeecrereerreeseeiseessataeesesssnraesansenens 550
Intensification trajectory, proxy VAariable tWO........ccceviuriiieneeieieeniereieecrreeiessbeeseresbessnessseeessenesanesses 550
Household agEregation CUTVE.......cocecrictirireieeertieeeret st eraesasesseeseesaresnesssesasesasemetoneesnsessssssesanesasiosssssssesssnne 555
Graph of the percent of rubble areas of each household SIZe .......cocoevviviveriiiiviieierieeee e, 556
Graph of the percent of households in rubble area of each household size...................... reeeeeererrrarane, 557
Takeline POPUIAtION AENSILY .....ccvveirieiiiieeniieiiieerireerieesiee it et e sieeeeeaeseeesseesabeaeeesssresesenseasaasssesssanassaressssreens 558
Occupation area population density and total area 0CCUPIEd ......c.veeeeeevieiiieeeeriieereeierertrreeereeeeeeneees 558
Distribution of households by quarter section, A.D. 600-720.........ccccceeiuiirreierieeriieenreeerirereneeeseresereseees 558
Distribution of households by quarter section, A.D. 720-800........ccccceerriirriirenieeriierieeenneerrreesereesnneesans 559
Distribution of households by quarter section, A.D. 800-840..........ccccverrriirireririerirerieenrreeeeenrenreseeeees 559
Distribution of households by quarter section, A.D. 840-880..........ccoccivvriiiiieenienrireecirenire e eeenes 560
Distribution of households by quarter section, A.D. 880-920........ccccvcveriiiiiiriiiiiirenceee e e 560
Distribution of households by quarter section, A.D. 920-980.........cceceevvvmerrvercriennnen, enrrrerrereeeeraneannraey 561
Distr  tion of households by quarter section, A.D. 980-1025.......ccccceevriieieercrerecrreeeetenreesesreeens s 561
Distribution of households by quarter section, A.D. 1025-1100........ccceeiuieriieieriieriienneeenireeereaeeseeessnnes 562
Distribution of households by quarter section, A.D. 1100-1175.....ccccvviiiiiienieieccieeeercieeeeeeeevneeeseeeaes 562
SILE SIZE NISTOBTAMS . ...euiiuiieieirircieertrceerterreriaeeteessessesssesseessasssebeessessesssesssessessssssessseassosstasseensnsssaesssasanessn 564
SHLE SIZE TAMEES ..vvievveeirrieirreiieiesteesereesesereisseeesesesseesseesssesssessssesssressssessssesssssssssnsesntesasssessssesessesansssesasseanns 565
SILE SIZE QIVETSILY couvieiiiiriiiiiee i ertecteesteete e teeeste e reeerasasesessesssseseseeensesassesensesesssesnseesssesassesnsssnensssesasaensns 565
WEIBHEEA IET VAIUES....ccoviiiiiiiieeieecee vttt et et e e st e e teesa e evbestbeesseessaesasresssesessbasasseesansessssasnseesarssesnses 566
Rank-size distributions, A.D. 600-720...........cccocriviruirieniirierieeereererresisestessesse e ssassesseessesaassessassesssesseessesees 566
Rank-size distributions, A.D. 720-800...........ccovvrveeveevrmmriceiesrerereeveererveesiesiessressienses et teererareraanraaas 567
Rank-size distributions, A.D. 800-840.............ccceiviriiieriiiriireerietecrteseete st resreestsesaeebeeereeernesnbeesseeereens 567
Rank-size distributions, A.D. 840-880.............cccceevervenreeviiiiitieresressreeiessessteseressesssesrsesssesserssensesssessnenns 567
Rank-size distributions, A.D. 880-920...........cccecirrirerirriritiieertesestertests s eresveeseassasteraenssersesserseraensesnes 567
Rank-size distributions, A.ID. 920-980..........ccoueiiiiriieiiiieeeieeeeeeeeee et sesiaeeeaeeeeseesreesesntsssaseeeesesanssesassnsees 568
Rank-size distributions, A.D. 980-1025...........cccocierieriiiiiirieierteeeerreetr et esbeereereesreerseetnseteseteessressaesssanns 568
Rank-size ¢ utions, A.D. 10]  T100........cccoiiiiiiieir ettt ettt eae b e beetsesnansesens
The settlement behavoir model with the sociopolitical variables..........cco.eceeenieririnmniininierennnnneiiinienens 570
Flaked lithic tool/nonflaked lithic t00l ratio for SUDPRASES.......ccveivueivteeiieriee et erieeiree s e e e sneenns 579










CONTENTS

Volumes in the Dolores Archaeological Program include:

| Dolores Archaeological Program: Field Investigation and Analysis - 1978, November 1983.
[ Dolores Archaeological Program: Synthetic Report 1978-1981, June 1984,

’ Dolores Archaeolog;'cal Program: Studies in Environmental Archaeology, August 1985.

| Dolores Archaeological Program: Anasazi Communities at Dolores: Early Small Settlements in the Dolores River Canyon
| and Western Sagehen Flats Area, May 1986,

Dolores Archaeological Program: Research Design and Initial Survey Results, June 1986.

} Dolores Archaeological Program: Anasazi Communities at Dolores: Early Anasazi Sites in the Sagehen Flats Area,
July

| Dolores Archaeological Program: Anasazi Communities at Dolores: Middle Canyon Area, September 1986.

' Dolores Archaeological Program: Final Synthetic Report, December 1986.

Xxi
















FINAL REPORT

P N I
Utah | Craek Colorado
~ |Projecf
-~
| Area 2. ’%\
& e
¢ |W Dolores A
$ Cortez Meso
\s? Juol 43;, Aoy p Verde 734~ .Duf%
) o -
y ¥ )\ e
’ A Moncos Riv
ive
D eaalVze Ul SN . SN WO . Yoy SIS R
)
°(°b° ,;.r\“ ,@| < <
% . Shi '\6‘05 vy
@ Shiprock W Juolt
gan
/%_ A ®Kayenta -~ %‘\ i ,.','. R Farmingfon
A =
fs,}:\
N .
(f ‘&‘; Ch
: ‘l’»\ 90 A%,
. = Ve,
Tubo.CIty P
INDEX MAP -
- A E0N
ey X
\ : ) o] D
0 0 20 40 miles ST v | ~\
Can ) P AZ ! NM ) A
S dyneet TSN .
Arizona | T New Mexico
1

Figure 1.1 ~ Location of the Dolores Project area, southwestern Colorado.

caused a lag in the development of fieldwork and an-
alytical programs that would recover data necessary to
specifically address the problem domains of the general
research design (Kane et al. 1983). Another major dis-
advantage was that some of the data collected during
the early years of the program were not directly com-
parable with data collected once the theoretical goals
of the DAP became better focused.

The original contract included provisions for both pre-
historic and historic data recovery work. However, dur-
ing the summer of 1978, site survey was the
responsibility of the Burean of Reclamation and the
" ng Adult Conservation _ _rps. _..e Youth Conser-
vation Corp also maintained separate excavation crews.
This division of labor between the contractor and the
government proved to be a serious problem since it did
not facilitate a well-integrated approach to data recov-
ery. As a result, site survey operations were consoli-
dated under the supervision of the DAP during the
winter of 1978-1979 and the use of Youth Conservation
Corps personnel for excavation 1s also placed under
DAP supervision during the sur  1er of 1979.

During the winter of 1978-1979, the first fieldwork re-
ports were written, some of which appear in Dolores
Archaeological Program: Field Investigations and Anal-
ysis — 1978 lores Archaeological Program 1983).
During this period, the DAP systematics (Kane 1983;
chap. 5) were developed, and the sigr "a series of
computerized analysis and fieldwork forms was com-
pleted. Design of the computer forms required inten-
sive effort because standardized provenience methods
and analytical techniques had to be developed.

By the summer of 1979, the general research design as
presented in the original Technical Proposal (RFP 40-
S0562) (Breternitz and Kane 1978) had been expanded
into the format that continued to guide DAP research
for the remainder of the program (Kane et al. 1983).
The general research design interpreted a framework of

scientific inquiry intended to lead each researcher:

through similar theoretical and methodological steps
for each problem domain. It was never assumed that
all of the questions in the general research design could
or should be addressed, but it was considered essential
that all of the questions be structured by similar and




comparable method of inquiry. During the summer of
1979, the majority of the fieldwork and analysis com-
puter forms were used for the first time. This was a
somewhat painful experience because any amount of
design work must be modified to fit the realities of
archaeological fieldwork and analysis. The process of
testing and revising the computerized forms involved
monthly (sometimes weekly) modification of coding
values and clarification of the variable and value def-
initions. The process of working with the computer
forms was, however, instrumental in shaping the re-
mainder of the program, because critical decisions were
made about how to collect data that were comparable
both from site to site, and from field season to field
season. This was essential so that the data could be used
not only during the life of the DAP but also by future
researchers.

Over the winter of 1979-1980, the DAP discovered what
it really meant to try to computerize what was already
‘a massive data base that would continue to grow ex-
ponentially lems were encountered with managing
the data in the computer and in retrieving the data in
a meaningful format. At this point it bec :appa t
that if the program was going to become so reliant on
the use of computer data processing, then additional
resources would have to be devoted to this task. Prob-
ably the most important lesson learned was that man-
agement of the DAP data base would require custom-
program manipulation of the data, since available
“canned” data base management systems (such as REX
or System 2000) could not do the job with such a large
data base. Planning the 1980 field season, which proved
to be the largest in the history of the DAP, was not an
easy task. However, substantial progress had been made
by then in terms of how to consistently collect data in
the field and in the laboratory.

The summer of 1980 brought passage of legislation
(Public Law 96-301 [94 Stat. 832]) authorizing the Bu-
reau of Reclamation to increase spending from | per-
cent up to 4 percent of the total Dolores Project
construction costs to mitigate the adverse effects of the
Dolores Project on cultural resources in the project
area.

Complete inventory survey of the Dolores Project pool
area was also completed during the summer of 1980,
and the mitigation design (Knudson et al. 1985) was
developed to insure that an adequate sample of the
cultural resources in the Dolores Project area was in-
vestigated. A temporal-functional matrix was con-
structed to array all of the resources in the pool area
by time and by site function. A very important concept
that came out of the mitigation design was the full site
equivalent, or FSE, which quantifies the amount of la-
bor required to recover the information from the com-

OVERVIEW

ponents at any given site. The FSE concept and a
temporal-functional matrix are useful because they
more accurately reflect the complexity of an archaeo-
logical site by taking into consideration the size vari-
ation and the multiple occupations so common to
Dolores area sites. Since site size and complexity are
taken into account, the DAP avoided having to use sites
as units of comparison and having to make the as-
sumption that all sites are equal in information content.

During the summer of 1980, it also became apparent
that the job of turning out high-quality reports was far
greater than anticipated. Report production capabili-
ties had progressed from a single typist working on an
electric typewriter and | of the co-principal investiga-
tors serving as a part-time editor in 1978, to 2 word
processors with operators and an editorial coordinator.
However, even with these resources it was obvious that
report production was badly bottlenecked. Steps taken
to alleviate the problem included hiring a full-time ed-
itor and streamlining report outlines. Despite these ef-
forts and those in the years to come, report preparation
was a multivariate problem that required constant
attention.

The winter of 1980-1981 brought renewed design work
on managing the data base. Standardized computer out-
put was programmed for excavated sites for use in de-
scriptive site reports, and plans were laid for developing
a mechanism to structure the data into the program’s
temporal and spatial units (Kane 1983 and chapter 5,
this volume). The sheer volume of the data and the
number of samples and artifacts already collected
forced the DAP to re-evaluate both how the data were
collected and how they were recorded. This involved
modifying the field manual (Kane et al. 1981) and re-
moving redundant or minimally useful information
from the computer data files and from field and analysis
forms. The changes that were made in the field manual
are reflected in the excavation manual (Kane and Ro-
binson 1984).

The historic studies portion of the DAP contract was
terminated in May of 1981. This part of the contract
had been plagued with problems since 1978, although
in 1980 and 1981, the DAP had taken some promising
steps to rectify the situation (BJoom 1984). The miti-
gation work on the historic resources was completed by
the National Park Service (Kendrick 1982).

A major accomplishment during the spring of 1981 was
the production of Dolores Archaeological Program: Syn-
thetic Report 1978-1981 (Dolores Archaeological Pro-
gram 1984), which was the first example of the kind of
results being produced by the DAP. The report was
written in response to a directive from the Bureau of
Reclamation and was intended to serve as a means for
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making future budgetary decisions by the Bureau of
Reclamation. The DAP modeling of Anasazi cultural
dynamics also b .n to take ape as can be in
Lipe (1984). The DAP modeling represented a con-
scious effort on the part of the program to focus its
synthetic effort on the Cultural Process problem do-
main of the general research design (Kane et al. 1983).
By this time it had become apparent just how finite
project resources were going to be, and it was believed
that focusing the program’s efforts on modeling cultural
process had the highest potential of making a substan-
tial contribution to the pr  am’s mitigation goals, and
to anthropological archaeoiogy.

During the summer of 1981 inventory survey of the
McPhee Reservoir takeline area was finally completed.
This was a major milestone in the history of the DAP.
The lack of information about the totality of the cul-
tural resources in the Dolores Project area had been a
hindrance to both the DAP and the Bureau of Recla-
mation in the areas of budgeting and overall planning.
The completion of survey of the takeline area provided
the needed information about the bulk of the resources
that would be impacted by the Dolores Project.

A peer review board was also convened by the Bureau
of Reclamation during the summer of 1981. The find-
ings of the board were most useful to the DAP. Some
of the board’s recommendations had been recognized
independently and had already been implemented by
the DAP. Other recommendations provided essential
insight from outside members of the archaeological
profession and these recommendations were imple-
mented as well.

Another major milestone at this time was the devel-
opment of midlevel research designs by the program in
the areas of additive and reductive technologies and in
environmental archaeology and survey. The resulting
documents (Blinman 1985; Phagan 1985; Petersen et
al. 1985; Orcutt 1985a:93, 12) serve to link analysis with
the general research design (Kane et al. 1983).

In general, 1981 was a critical year for the DAP. Pro-
duction of the synthetic report (Dolores Archaeological
Program 1984), peer review, and a much reduced field
season during the summer allowed the program to as-
sess its progress and to focus its efforts on obtaining
the data necessary to meet the program’s research goals.

Additional work was done during the winter of 1981-
1982 in the area of theoretical design; progress was
made on the model and related analysis. Mini-research
designs (Blinman 1982; Gross 1982; Kane 1982; Orcutt
1982; Petersen et al. 1982; Phagan 1982; Schlanger
1982) were generated to further develop and articulate

the variables in the program’s general, systemic model
(Lipe 1984).

The end of the summer of 1982 brought the first at-
tempt to present the preliminary results of the DAP
modeling for staff members. A seminar was held to
disseminate the results that had been collected since
the modeling effort had begun. The seminar was in-
strumental in shaping the remainder of the modeling,
since it not only allowed the sharing of information but
provided a mechanism for coordinating future work.

In the fall of 1982, a week-long seminar was held at
Mesa Verde National Park to plan the modeling effort
for the remainder of the program. A member of the
peer review board, Jeffery S. Dean (University of Ar-
izona) participated in and contributed to the seminar.
The results of the seminar can be found in Lipe et al.
(1983).

During the winter of 1982-1983 a major breakthrough
in terms of report production was achieved; the com-
puter was programmed to produce descriptive tables
based on standardized site output for authors of site
reports. This in itself was a major accomplishment,
since it reduced some of the transcription problems
associated with producing descriptive site reports. __iis
effort toward streamlining report production was taken
a step further through developing communications be-
tween the computer and the word processing system
that had recently been purchased. This eliminated any
possibility of data transcription errors in site report
material culture tables (a major part of these reports),
because the tables could be directly transferred from
the computer to the word processors. Since most of the
reporting effort at this time was in the area of site re-
ports, this represented a critical stride in alleviating the
report production bottleneck.

Fieldwork for the program was completed in the sum-
mer of 1983. Besides being a major milestone in and
of itself, completion of the fieldwork allowed the DAP
to focus its attention on synthetic studies and the mod-
eling effort. Completion of the fieldwork also made it
possible to complete plans for publication of DAP re-
ports. The majority of the reports were still not in the
publication process so that those that remained could
be grouped into collections with common themes that
were archaeologically meaningful. By this time, the pro-
gram had begun work with the first galley and page
proofs, and by November of 1983, the first publication,
Dolores Archaeological Program Field Investigations and
Analysis 1978 (Dolores Archaeological Program
1983), was available in print. The next collection, Do-
lores Archaeological Program: Synthetic Report 1978-
1981 (Dolores Archaeological Program 1984), was pub-
lished in June of 1984.
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Table 1.1 — Bureau of Reclamation personnel
and peer review board

Title
Name

Affiliation Tenure

Contracting officer
A rt H. Pfiefle

Donald J. Jolovich

slores Project engineer
(Contracting officer’s
representative)

R.W. Radcliffe

Bureau of Reclamation, 6/78 - 5/85
regional office

Bureau of Reclamation, 5/85-12/85
regional office

Bureau of Reclamation, 6/78 - 12/80

Cortez office

Dana B. Hill

Bureau of Reclamation,

12/80 - 12/85

Cortez office

Bureau of Reclamation
archaeologist
Ward F. Weakly

Bureau of Reclamation,

6/78 - 9/85

Denver office

Regional archaeologist
Lou Madden

Bureau of Reclamation,

6/78 - 7/80

Durango office

A. Wayne Prokopetz

Bureau of Reclamation,

4/80 - 12/

Salt Lake City office

Project archaeologist
Thomas J. King

Bureau of Reclamation,

10/78 - 12/85

Cortez office

Peer reviewer
Jefferson Chapman
Jeffr  S. Dean
Dougias W. Schwartz

University of Tennessee
University of Arizona
School of American Research

7/81 - 8/81
7/81 - 8/81
7/81 - 8/81

senior staff and task specialists, subcontractors and
consultants, and field and laboratory operations. To-
ward the end of the program, the technical performance
manager has been responsible for report production.

DAP data processing has been the responsibility of a
task specialist, with assistance from assistant task spe-
cialists or crew chiefs, in addition to various crew mem-
bers. Since DAP data processing has been centralized
for the majority of the program, this support group has
been responsible for both the management of the com-
puterized data base and retrieval of the data to meet
the needs of researchers and report writers.

Laboratory operations have been supervised hv a lab-
oratory supervisor on the task specialist level. __¢ lab-
oratory supervisor has been assisted by an assistant task
specialist (or crew chief) and a number of crew mem-
bers over the life of the DAP. The primary function of

this support group has been to process the materials
from the field so that they have been ready for analysis,
to insure the quality of fieldwork data and the temporal-
spatial data base, and to provide cross-checking of data
in reports.

Over the life of the program, the report production
support group has been structured in several ways. This
group initially consisted of a co-principal investigator
and a typist. The growing needs of report production-
eventually required a report coordinator, an editor, sev-
eral word processor operators, and several drafters.
This group was then reorganized to include a task spe-
cialist, a report flow monitor, additional editors and
assistant editors, word processor operators, drafters,
and data checkers. Near the end of the program (1984),
the technical performance manager was assigned the

‘responsibility for overall report production. At this

time, the report production group consisted of a task
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Table 1.3 - Dolores Archaeological Program field organization

Area Affiliation Tenure
Title
Name
Field operations
Field director
Allen E. Kane University of Colorado 6/78 -9/83
Timothy A. Kohler Washington State University 6/79 - 9/80
William D. Lipe Washington State University 6/82-9/83
Settlement archaeol
(survey)
Task specialist
Janet D. Orcutt University of Colorado 1/81 - 6/85
Assistant task specialist
Douglas D. Dykeman University of Colorado 5/79 - 6/80
Douglas A. Goulding University of Colorado 6/80 - 7/84
Crew Chief
Gay A. Ives University of Colorado 5/79 - 8/83
Roger N. Walkenhorst University of Colorado 5/80-9/83
Excavation
Assistant field director
Mark A. Stiger University of Colorado 5/80-11/83
Locality supervisor
(staff archaeologist)
Daivd H. Greenwald University of Calorado 5/79 - 10/80
Nancy J. Hewitt University of  lorado 5/79 - 10/80
Field crew chiefs
Charlotte L. Benson University of Colorado 6/79 - 5/80
Gary A. Brown University of Colorado 8/78 - 9/81
Joel M. Brisbin University of Colorado 6/78 - 12/83
M. Edward Bussard University of Colorado 7/78 -9/79
Ross C. Fields University of Colorado 6/80-6/81;
11/81 - 3/83
David H. Greenwald University of Colorado 10/80 - 8/81
Ra:  »nd G. Harriman University of Colorado 8/78 - 10/81;
6/82 -9/82;
2/83 - 3/83
Nancy J. Hewitt University of Colorado 6/78 - 5/79;
10/80 - 5/81
James H. Kleidon University of Colorado 8/78 - 4/83
Kristin A. Kuckelman University of Colorado 4/79 - 2/81;
5/81
Ricky R. Lightfoot University of Colorado 1/84 - 4/84
John L. Montgomery University of Colorado 6/79 - 8/79;
6/81 - 9/81
James N. Morris University of Colorado 5/80 - 6/82;
10/83 - 6/85
Maxine M. Morris University of Colorado 4/79 - 10/81
‘egory C. Nelson University of Colorado 5/79 - 12/83
Christine K. Robinson University of Colorado 6/79 - 5/80
ahH ¢ ve 1y of Col 8/81 - 9/81;
10/83 - 1/85




Area
Title
Name

Judith A. Southward
Joseph W, Studer
Mark D. Varien

Richard H. Wilshusen

Craig .. Woodman
Richard W. Yarnell
Richard V. N. Ahlstrom

Eric Blinman
Cory Dale Breternitz

Karen Dohm
Alice M. Emerson

Melissa Gould

G. Timothy Gross
Patrick Harden
Patrick F. Hogan
Donald Howes
Ricky R. Lightfoot

James N. Morris
Sarah H. Schlanger

Lynn E. Sebastian
Mark D. Varien

Historic studies
Task specialist
Deborah A. Duranceau
John P. Bloom
Excavation crew chief
John P. McCarthy
Survey crew chief
John R. Stien
Hal Douglas Carr
Oral history crew chief
Adrian S. White
Special studies
Archaeomagnetic and
magnetometer crew chief
J. Holly Hathaway

Table 1.3 — Dolores Archaeological Program field oreanization — Continued

Affiliation

Tenure

University of Colorado
University of Colorado
University of Colorado

University of Colorado
University of Colorado
University of Colorado

Washington State University

Washington State University
Washington State University

Washington State University
Washington State University

Washington State University
Washington State University
Washington State University
Washington State University
Washington State University
Washington State University

Washington State University
Washington State University

Washington State University
Washington State University

University of Colorado
University of Colc o

University of Colorado

University of Colorado
University of Colorado

University of Colorado

Colorado State Universitv

6/79 - 1/81
6/79 - 1/80
5/83 - 8/83;
11/83 - 7/84
4/79 - 5/81;
11/81 - 9/83
6/79 - 7/80
4/79 - 11/82
6/79 -12/79;
8/80
6/79 - 3/81
11/78 - 5/81;
6/82
6/79 - 11/83;
7/178 - 5/82;
10/82
6/80-1/83;
2/84 - 3/84
8/80 - 5/81
6/80 - 8/81
7/78 - 8/81
6/80 - 5/82
6/80;12/81 -
11/83; 5/84
6/82 - 4/83
7/78 - 8/83;
9/84
6/79 - 4/81
5/80 - 2/81;
6/82-7/83

10/79 - 8/80
80 - 5/81

6/80 - 8/80

6/80 - 8/80
6/80 - 5/81

6/80 - 5/81

8/78 -11/83

OVERVIEW
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Table 1.4 — Dolores Archaeological Program analytical organization

Area Affiliation Tenure
Title
Name

Additive technologies
Task specialist

William A. Lucius University of Colorado 10/78 - 8/81
Eric Blinman University of Colorado 8/81 -6/85
Assistant task specialist

Scott E. Travis University of Colorado 6/80 - 8/81
Crew chief

Robert M. R. Waterworth  University of Colorado 6/80 -9/83
C. Dean Wilson University of Colorado 6/80 - 9/84

Environmental archaeology
Task specialist
Kenneth Lee Petersen University of Colorado 8/81-7/85
Assistant task specialist
Meredith H. Matthews

(botany) University of Colorado 1/81 - 12/84
Crew chief
Vickie L. Clay
(geology) University of Colorado 7/78 - 8/79;
3/81-9/83:
8/84 - 10/84

Sarah W. Neusius
(fauna) University of Colorado 11/81-8/84
Environmental studies
Task specialist
Bruce Benz University of Colorado 9/78 - 8/81
Historic studies
Task specialist
Deborah A. Duranceau University of Colorado 10/79 - 8/80
John P. Bloom University of Colorado 12/80 - 5/81
Reductive technologies
Task specialist

Roger A. Moore University of Colorado 8/78 - 10/79
Carl J. Phagen University of Colorado 10/79 - 6/85
Assistant task specialist

T. Homer Hruby University of Colorado 5/80 - 10/84
Crew chief

Gail G. Snyder University of Colorado 5/79-9/83
Phillip D. Neusius University of Colorado 5/82 - 8/84

Settiement archaeology
Task specialist

Janet D. Orcutt University of Colorado 1/81 - 6/85
Assistant task specialist
Douglas D. Dykeman University of Colorado 5/79 - 6/80
Douglas A. Gouldi University of Colorado 6/80 - 7/84
Crew chief
Gay A. lves University of Colorado 5/79 - 8/83
Roger N. Walkenhorst University of Colorado 5/80 - 9/85
Special analysis
Crew chief

Kenneth Lee Petersen
(paleoclimatic

reconstruction) Washington State University 11/78 - 11/79

Carolyn R. Orth

(ritual) University of Colorado 6/80 - 10/82
H.\

(architecture) University of Colorado 9/83 -8/84

Phyllis A. Wolf

(storage) University of Colorado 7/84 - 10/84




Table 1.5 - olores Archaeological Program support organizatioh

Area Affiliation Tenure
Title
Name
Administration
Administrative assistant
Judith L. Burk University of Colorado 8/78 - 5/84
Stacy A. Story niversity of Colorado 5/84 - 8/85
ata coordination
Technical performance
manager
Christine . Robinson University of Colorado 5/80-12/85
ata processing
Task specialist
Arthur . Rohr University of Colorado 5/80 - 8/82
Lynn L. Udick University of Colorado 9/82 - 12/95
Crew chief
Robert P. Ryan University of Colorado 6/79 - 5/80
Jane A. Ward University of Colorado 5/80-11/82
Dorin E. Steele University of Colorado 4/80 - 7/85
Marcia G. Gross University of Colorado 1/83 -9/85
Laboratory processing
Laboratory supervisor
Paul J. Farley University of Colorado 8/78 - 12/85
Assistant task specialist
Louise M. Schmidlap University of Colorado 5/79 - 12/85
Data check crew chief
Gary A. Brown University of Colorado 9/81 - 3/84
Laurie A. Whiting University of Colorado 6/82-1/85
Photogranhy crew chief
Michae  Hilton University of Colorado 9/81 - 4/84
Photography
Task specialist
John P. Nylander University of Colorado 4/79 - 10/81
Crew chief
Bertand A. de Peyer University of Colorado 6/78 - 6/79
Public relations
Officer
Alexis A. Hamilton University of Colorado 9/81 -4/83
Renort production
:chnical performance
manager
Christine K. Robinson University of Colorado 2/84 - 12/85
Task specialist
G. Timothy Gross 5/81-9/85
Report coordinator
Lora VanRenselaar 6/80 - 8/81

OVERVIEW
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Table 1.6 - Dolores Archaeological Program consultants

Category
Primarv nersonnel

and subcontractors

Affiliation

Archaeoastronomy
John A. Eddy

Archaeomagnetic dating
Jeffrey L. Eighmy

Dendrochronology
William J. Robinson

Editing
Andrea Vierra
Faunal studies
Steven D. Emslie
Geology
Frank C. Leonhardy
Vance T. Holliday
Lucy A. Piety
Soil analysis
Kenneth W. Decker
Historic studies
Steven G. Baker
Duane A. Smith
Lithics consultant
Ruthann Knudson

Obsidian dating

Fred W. Trembour
Obsidian sourcing

Lee Sappington
Petrographic analysis-

ceramics

Diane Kamilli
Physical anthropology

Louisa B. Flander

Ann Weiner Stodder
Pollen analysis

Linda J, Scott
Projectile points

Robert K. Vierra
Project management

Steven E. James
Radiocarbon dating

Remote sensing
Aerial photography

Magnetometer survey
John W. Weymouth
Robert J. Huggins

University of Colorado
Colorado State University
Laboratory of Tree-Ring

Research, University of
Arizona

No affiliation

Center for Western Studies
University of Idaho
University of Colorado
University of Colorado

University of Minnesota

Centuries Research, Inc.

University of Idaho

U.S. Geological Survey

University of Idaho

University of Colorado Museum

University of Colorado
University of Colorado

Palynology Analysts
Northwestern University
Woodward-Clyde Consultants
University of Georgia
University of Texas

Di-Carb
Beta Analytic

Thomas R. Mann &
Associates

University of Nebraska
Spectrum Geophysics

Tenure

8/78
6/79 - 9/83

6/79 -9/84

5/80 - 11/80
7/78 - 5/81
5/79 - 6/80
5/80 - 9/80
5/80 - 9/80
10/82 - 9/83

6/78 -9/79

7/78 - 3/81

10/81 - 3/84

6/83 -2/84

8/80-3/83

8/78 - 12/80
1/81-6/85

6/79 - 1/84
6/80-11/81
6/78 - 9/81

78-79

2/80

80
80-6/85

6/79 - 8/79

9/78 - 9/82
11/80-12/83

Some duplication of personnel listings exists between tables 1.1 and 1.6
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Track I This level of data recovery is the most in-
tensive level of work and, again, assumes that some
work has been conducted on the preceding 3 levels.
There isa od deal of variability at this level of effort
since the Loiores cultural resource base is both complex
and varies considerably in size. On small sites, this level
of effort mav involve complete excavation. On a large
site, Track effort may involve recovery of only a frac-
tion of the data contained in the site. Collection of
artifacts and samples at Track 1 level is also dependent
on the anticipated interpretability of the deposits from
which such items were derived.

Full Site Equi~~*~~t and crew weeks. - The FSE (full
site equivaleniy was designed to account for the vari-
ability in size and complexity present in Dolores cul-
tural resources. The FSE represents the amount of
labor, calculated as a 10-person crew working 40 hours
per week, that the DAP anticipates it would take to
completely investigate any given site included in the
temporal-functional matrix in the implementation de-
sign. All FSE figures, which were generated after 3 years
of field experience in the Dolores Project area, assume
a Track 1 level of investigation.

FSE figures for architectural sites are based on the num-
ber of household clusters (refer to systematics discus-
sion later in this chapter) that are anticipated from
evidence from the modern ground surface. On nonar-
chitectural sites, FSE figures are based on an estimation
of the square meters that are within the defined limits
of a site. In all probability, these FSE figures can be
applied to the remainder of the Dolores cultural re-
source base since they are derived from the majority
of the resources in the Dolores Project area.

“Crew weeks” refers to the actual labor expended by a
10-person crew mitigating the adverse effects of con-
struction on Dolores cultural resources. An assessment
of the FSE concept and the crew weeks expended on
the lores cultural rest ce base is furnished later in
this chapter.

Specific Research Efforts and Methods
Applying the Research Design

The general research design is a broad structure of in-
quiry designed to systematically cover 5 problem do-
mains. The general research design has provided a basic
framework within which more specific research areas
have been identified, although it was never anticipated
that all 5 problem domains could be treated equally.
Two mechanisms have enabled the DAP to identify
more specific research areas within the framework of
the general research design. First, a synthetic report was
produced in 1981, which was later published in 1984
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(Dolores Archaeological Program 1984). Production of
the synthetic report, which was written in response to
a directive from the Bureau of Reclamation so that the
agency could evaluate future budgetary allocations, al-
lowedth¢  \Ptoassessits progressto dateandid  ify
those data categories most promising, as well as those
categories that were lacking but were itial to the
overall DAP efforts. Second, efforts to develop a model
of cultural process of the DAP began about the time
the production of the synthetic report took place. De-
velopment of this model (refer to chap. 6) and the ex-
pectations derived from the model have also allowed
the DAP to identify fruitful research areas and those
data needed to address these research areas.

The intent of this volume is to provide the final syn-
thetic statement about the prehistory of the Dolores
Project area and to address those parts of the 5 problem
domains in the general research design that can be an-
swered with DAP data. The following discussion will
summarize how aspects of the general research design
have been addressed over the life of the program.

As stated in the preceding section, the current general
research design was well integrated into the program as
early as 1979. Despite the fact that until 1981 DAP
efforts were largely occupied by fieldwork, preliminary
analysis, and descriptive reporting, addressing the gen-
eral research design figured heavily into the early de-
scriptive activities of the program. An emph s on
addressing the general research design in the descriptive
aspects of the program continued throughout the tenure
of the DAP. For example, site report authors have been
encouraged to evaluate the data from individual sites
and to point out those data that may be useful in re-
solving particular questions in the general research de-
sign. While a more comprehensive approach and more
broadly based data have been necessary to resolve these
questions, substantial contributions have been made
toward addressing the general research design through
base level description.

Task specialists in additive and reductive technologies,
environmental archaeology, and survey have all ad-
dressed the general research design through midlevel
research designs (Blinman 1985; Phagan 1985; Petersen

al. 1985; Orcutt 19 : s 1 ctive data
categories to the general research desigr.. ...e linkages
that have been established from any data category de-
pend on the prevalence of the data category as well as
the suitability of that data category for addressing spe-
cific problem domains. For example, both lithic and
ceramic items have the potential to address Problem
Domain 4, Extraregional Relationships. However, shell
items occur in very low frequencies in the Dolores data
base and the problems associated with interpreting this
data category are subs 1tial given both its size and the




information available about this data category in areas
that are in proximity to the Dolores area. As a result,
the midlevel research designs that include shell (Peter-
sen et al. 1985; P an 1985) do not focus very heavily
on this data category; attempts have been made to de-
scribe shell items, but interpreting these items and using
them to address the general research design have not
figured heavily into midlevel research designs.

Another way that the general research design has been
ac essed has been through studies that provide data
for synthetic rk. these studies are called “‘supporting
studies” because they build on DAP descriptive work
and are an intermediate interpretive step between de-
scription and synthesis of Dolores data. The majority
of supporting studies conducted have been designed to
facilitate the efforts to address Problem Domain 5 (Cul-
tural Process) through the general model. Midlevel re-
search designs (Blinman 1982, Gross 1982; Kane 1982;
Orcutt 1982; Petersen et al. 1982; Phagan 1982, Schlan-
ger 1982) link these supporting studies to the general
model. Other supporting studies were designed to ad-
dress specific parts of the general research design that
reflected the strengths of the Dolores data base or that
were deemed to be essential to program goals. Sup-
porting studies have been conducted by both the DAP
staff and independent researchers that were not sup-
ported by the contract with the Bureau of Reclamation.

Synthesizing the data from the Dolores Project has been
a major goal of the DAP. The synthetic report (Dolores
Archaeological Program 1984), which was produced in
1981, was the first attempt of the DAP to synthesize
the data that had been collected during the first 3 years
of the program. This report is the culmination of the
Dolores Project synthetic efforts. Chapters 2, 3, 4, and
5 are intended to address the first 4 problem domains
(t omy and Adaptation, Paleodemography, Social
Organization, and Extraregional Relationships) in the
general research design. Chapter 6 through 16 address
the fifth problem domain (Cultural Process) through
the general model.

Program Systematics

Three series of terms have been developed by the DAP
to describe the functional, spatial, and formal place-
ment of sites in the Dolores Project area. These are the
site typology, the spatial series, and the formal, or
chronological, series. A brief discussion of each of these
series is included in the following discussion. Refer to
Kane (1983, 1984, and chap. §) for a more detailed
presentation of these concepts.

Site typology. - The DAP site typology is a functional
typology that recognizes that prehistoric occupation of
sites in the Dolores area occurred along a continuum
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from a few minutes to several hundred years. Three site
types have been developed to reflect this continuum;
these are the limited activity locus, the seasonal locus,
and the habitation. Architectural evidence visible from
the modern ground surface is used to distinguish be-
tween the 3 types since most sites are known only from
survey data.

Limited activity loci lack evidence of architecture and
it is inferred that they were occupied for very short
periods of time and were used for selected activities.
Evidence for surface architecture, or rooms, is usually
present at seasonal loci, these sites are inferred to have
been used for longer periods of time than limited ac-
tivity loci and for a larger number of activities. Al-
though use of seasonal loci is not limited to climatic
seasons, field houses are good examples of seasonal loci.
Sites with more substantial surface architecture, or pit-
structures, are classified as habitations. It is inferred
that habitations were occupied more or less perma-
nently during the year and that a full range of activities
took place at habitations.

The DAP site typology was originally an intuitive con-
struct (Kane 1983). However, Schlanger and Orcutt
(1985) have been able to verify the validity of the orig-
inal typology through their study of assemblages col-
lected from the modern ground surface.

Sp-+i~! ~=-ies. -~ The DAP spatial series consists of ad-
miunuaave and interpretive units. Examples of ad-
ministrative units are sites, localities, and sectors. These
units have been used to divide the project area into
units that are manageable and to provide a common
set of terms when referring to parts of the Dolores Proj-
ect area.

The interpretive spatial units were originally based on
Flannery’s (1976) work on early Mesoamerican villages
and have since been modified by the DAP (chap. 5).
Interpretive spatial units are hierarchically organized
beginning with the activity area. An activity area is
inferred to represent space that was used by an indi-
vidual or a small group for a single activity or group
of selected activities. A central hearth in a room or
pitstructure is an example of an activity area. Related
activity areas are usually grouped into use areas. The
open area between a row of rooms and a pitstructure
is often identified as a use area because this open area
can include hearths and other features indicate that
many activities were conducted in the vicinity by more
people than used an activity area. The space that is
inferred to have been used by a household is called the
household cluster in the interpretive spatial se This
is a complex concept because there is temporal varia-
bility in the way that architectural space was organized
during the Dolores sequence. Early in the sequence (ca.
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D-*~ structure. — To address the questions in the DAP
general research design (Kane et al. 1983), many types
of data had to be integrated into the DAP computerized
data base. The heavy emphasis on statistical analysis
by both the general research design and the implemen-
tation design (Knudson et al. 1985) has required that
the data base be ¢ nized sequentially for processing.

The DAP spent considerable time and effort evaluating
currently available DBMS’s (Data Base Management
System) to see if they were potentially suitable to the
DAP data base and were efficient and cost effective.
At the time the evaluation took place (1979), none of
th  systems (e.g., System 2000 or REX) could meet
the anticipated needs of the data base. The amount of
data exceeded the capacity of the DBMS’«  ailable at
the time, and the fact that the files would be added to
and continually edited until close to the end of the pro-
gram also precluded the use of the DBMS’s currently
available. In addition, the cost of using any DBMS and
having to reformat data into sequential files for statis-
tical analysis or SPSS (Statistical Package for Social
Sciences [Nie et al. 1975]) was prohibitive. Therefore,
the DAP data base consists of sequential files that re-
flect the analytical system used. In addition, each file
contains key variables by which each computerized file
can be linked to another; special software has been writ-
ten to link files.

Structure of the data files: The DAP data files consist
of provenience information, data from analysis of ma-
terial classes, inventory information, and temporal-spa-
tial information.

The provenience file: The provenience file consists
of a line of information for every FS (field specimen)
number assigned in the field. Information entered into
the file include the following: site number; FS number;
steady unit type and number, which refer to both cul-
tural units, such as rooms or pitstructures, and arbitrary
units, such as grid squares and trenches; horizontal and
vertical subdivisions within study units and features;
assessments about the types and locations of deposits
encountered; collection modes; and information about
any features that were encountered. This file is a critical
link in the data base since the variables state-county,
site number, and FS number link this file to all other
fi  in the data base.

The artifact files: All artifacts and samples are as-
signed to a material class and these structure artifact
and sample files. Examples of artifact material classes
are: ceramics, flaked lithics, fauna, and macrobotanical
remains. Artifac s contain theresultsof p  .minary
or intensive analysis (Blinman et al. [1984]; Phagan and
Hruby [1984]; Neusius and Canaday [1985]). These files
range in size from 480 records in the shell file to over
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100,000 records in the ceramics file. In most files a
single record represents a single item; in several, in-
cluding the fauna and ceramics files, each record rep-
resents a common lot of items.

The inventory files: Sequential files e also been
built for inventory and data recording for all items com-
ing into the laboratory during a field season, all samples
taken in the field, all maps and photographs, all sur-
veyed sites, and all dating samples with results.

The temporal-spatial master file: The temporal-
spatial master file contains IF-statements that attach
temporal and spatial information to provenience units
from excavated sites. Proveniences that may be as-
signed temporal and spatial information range from a
single FS, to a fill sequence within a structure, to an
entire study unit. This file is based on program system-
atics and also includes the periods discussed earlier in
the general research design section. The confidence and
integrity values included with most of the temporal and
spatial assignments comprise an essential part of this
file.

Confidence values range from 0 to 4 and this variable
rates the strength of the arguments used to make an
assignment. For instance, a value of 4 represents the
highest confidence possible and reflects assignments
supported by multiple, independent lines of evidence.
A value of | represents the lowest confidence and re-
flects an assignment for which no strong argument but
a best guess has been made.

Integrity refers to the relative “purity” of an assignment
and also ranges in value form 0 to 4. A value of 4 is
the highest value and refers to assignments that rep-
resent undisturbed, sealed cultural surfaces or strata. A
value of 1 reflects lowest integrity. Assignments in this
category are disturbed deposits likely to contain con-
siderable extraneous material but at least 50 percent of
the material in them is believed to have belonged to the
temporal or spatial unit.

Data storage and backup: All preliminary analysis
files have been kept on disk storage in the mainframe
computer for easy access since my of the [ have
been used on a daily basis for either editing or analysis.
Intensive analysis files not in use have been kept on
tape. Because ofthe extensive editingrequired to produce
error-free files, and because it has been necessarv to
track sources of problems and verify or redo an  ses,
a weekly 52-tape backup syst  was install in 1982.
All data files have been written to tape on a weekly
basis. After completion of all fieldwork and analysis,
the data base contains over 375 000 records.
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Figure 1.5 Location of excavated sites in the Dolores Project area.
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Table 1.13 - Temporal-spatial ass

nts for the Dolores Archaeological Program

,,,,,, ntad Aata hace
Site name  Element/ Tradition/phase/ renoa Site type/subtype No. of Percent of
Site No. episode subphase (A.D.) FS’s F5’s
No. troweled
or screened
Grass Mesa
Village

SMT23 Element | Anasazi/Sagehen/Sagehill 720-800 Habitation/small hamtet 6 83.3
Element 2 Anasazi/McPhee/Grass Mesa  880-920 Habitation/small hamlet 100 88.0
Element 3  Anasazi/McPhee/Grass Mesa  880-920 Habitation/small hamlet 2 100.0
Element 4 Anasazi/McPhee/Grass Mesa  880-920 Habitation/small hamlet 7 429
Eiement 6 Anasazi/McPhee/Grass Mesa  880-920 Habitation/small hamlet 2 100.0
Element 7 Anasazi/McPhee/Grass Mesa  900-920 Habitation/large hamlet 117 92.3
Element 8 Anasazi/McPhee/Grass Mesa  880-920 Habitation/small hamlet 35 100.0
Element 9  Anasazi/Sagehen/Sagehiil 720-780 Habitation/small hamlet 1 100.0
Element 10 Anasazi/Sagehen/Sagehill 720-780 Habitation/small hamlet 1 100.0
Element [ Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 1 100.0
Element 12 Anasazi/McPhee/Grass Mesa  880-920 Habitation/small hamlet 4 75.0
Element 13 Anasazi/late Sagehen-early 720-880 Habitation/unknown 0 0.0

McPhee/unknown
Element 14 Anasazi/McPhee/Grass Mesa  880-920 Habitation/small hamlet 77 100.0
Element 16 Anasazi/McPhee/unknown 840-920 Habitation/unknown 3 0.0
Element 19 Anasazi/McPhee/Grass Mesa  880-920 Habitation/small hamlet 21 100.0
Element 21 Anasazi/Sagehen/Dos Casas 780-820 Habitation/small hamlet 37 100.0
Element 23 Anasazi/Sagehen/Dos Casas  720-840 Habitation/small hamlet 4 75.0
Element 25 Anasazi/McPhee/Grass Mesa  880-920 Habitation/small hamlet 11 100.0
Element 26 Anasazi/McPhee/Grass Mesa  880-920 Habitation/small hamiet 0 0.0
Element 27 Anasazi/McPhee/Grass Mesa  880-920 Habitation/small hamlet 2 100.0
Element 28 Anasazi/Sagehen/Dos Casas 780-840 Habitation/small hamlet 16 100.0
Element 30 Anasazi/McPhee/unknown 840-920 Habitation/unknown 4 100.0
Element 31 Anasazi/McPhee/Grass Mesa  880-920 Habitation/small hamlet 21 100.0
Element 32 Anasazi/McPhee/Periman 860-880 Habitation/village 72 97.2
Element 33 Anasazi/McPhee/Grass Mesa  880-920 Habitation/small hamlet 30 86.7
Element 34 Anasazi/McPhee/Grass Mesa  880-920 Habitation/small hamlet 1 100.0
Element 35 Anasazi/McPhee/Grass Mesa  880-920 Habitation/small hamlet 10 80.0
Element 36 Anasazi/McPhee/Grass Mesa  880-920 Habitation/small hamlet 3 66.7
Element 37 Anasazi/McPhee/Grass Mesa  880-920 Habitation/smail hamlet 4 100.0
Element 40 Anasazi/Sagehen/Sagehill 720-780 Habitation/small hamlet 2 100.0
Element 38 Anasazi/McPhee/Grass Mesa  880-920 Habitation/small hamiet 3 100.0
Element 39 Anasazi/McPhee/Grass Mesa  880-920 Habitation/small hamlet 3 100.0
Element 41 Anasazi/Sagehen/Dos Casas 780-840 Habitation/small hamlet 6 833
Flemant 42 Anasazi/McPhee/Grass Mesa  880-920 Habitation/village 19 84.2
13 Anasazi/Sagehen/Sagehill 780-840 Habitation/small hamlet 4 100.0
Ltiement 44 Anasazi/McPhee/Grass Mesa  880-920 Habitation/small hamlet 1 100.0
Element 45 Anasazi/McPhee/Grass Mesa  880-920 Habitation/small hamlet 1 100.0
Element 46 Anasazi/McPhee/Grass Mesa  880-920 Habitation/small hamlet 4 100.0
Element 47 Anasazi/Sagehen/unknown 720-840 Habitation/unknown 0 0.0
Element 48 Anasazi/McPhee/unknown 840-920 Habitation/unknown 2 100.0
Element 49 Anasazi/late Sagehen-early 720-880 Habitation/unknown 0 0.0

McPhee/unknown
Element 50 Anasazi/Sagehen/Dos Casas 720-840 Habitation/small hamlet 5 100.0
Element 51 Anasazi/late Sagehen-early 800-880 Habitation/unknown 16 93.8

McPhee/unknown
Element 52 Anasazi/late Sagehen-early 800-980 Habitation/unknown 6 100.0

McPhee/unknown
Element 53 Anasazi/Sagehen/Sagehill 720-780 Habitation/small hamlet 16 100.0
Element 54 Anasazi/Sagehen/Dos Casas 800-840 Habitation/small hamlet 2 100.0
Element 56 Anasazi/McPhee/Periman 840-860 Habitation/village 7 100.0
Element 57 Anasazi/McPhee/Periman 860-880 Habitation/village 36 97.2
Element 58 Anasazi/Sagehen/Sagehill 760-780 Habitation/small hamlet 13 76.9
Element 59 Anasazi/McPhee/Grass Mesa  880-900 Habitation/village 36 833
Element 60 Anasazi/McPhee/Grass Mesa  880-900 Habitation/village 73 91.8
Element 61 Anasazi/McPhee/Grass Mesa  880-900 Habitation/village 20 100.0
Element 62 Anasazi/McPhee/unknown 800-880 Unknown/unknown 0 0.0
Element 63 Anasazi/McPhee/unknown 720-880 Unknown/unknown 1 100.0
Element 64 Anasazi/Sagehen/Dos Casas 720-840 Habitation/small hamlet 3 66.7
Element 65 Anasazi/Sagehen/Sagehill 720-780 Habitation/small hamlet 6 100.0
Element 66 Anasazi/Sagehen/Sagehill 600-800 Habitation/small hamlet 14 929
Element 67 Anasazi/Sagehen/Dos Casas 780-800 Habitation/small hamlet 3 100.0
Element 68 Anasazi/Sagehen/Dos Casas 720-840 Habitation/small hamiet 24 83.3
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Table 1.13 - Temporal-spatial assignments for the Dolores Archaeological Program
excavated data base - Continued
Site name  Element/ Tradition/phase/ Period Site type/subtype No. of Percent of
Site No. episode subphase (A.D.) FS’s FS’s
No. troweled
Grass Mesa Village
(cont’d)
5MT23 Element 69 Anasazi/Sagehen/Sagehill 600-800 Habitation/small hamlet 7 85.7
Element 70 Anasazi/Sagehen/Dos Casas  780-800 Habitation/small hamlet 25 92.0
Element 71 Anasazi/McPhee/Periman 820-860 Habitation/village 149 91.3
Element 72 Anasazi/McPhee/Periman 860-880 Habitation/village 342 947
Element 73 Anasazi/McPhee/Periman 880-900 Habitation/village 392 80.1
Element 74 Anasazi/McPhee/Grass Mesa 880-920 Habitation/village 87 85.1
Element 76 McPhee/Grass Mesa 880-920 Habitation/small hamlet 7 81.8
Element 78 Anasazv3agehen/Sagehill 720-780 Habitation/small hamlet | 100.0
Element 79 Anasazi/Sagehen/Dos Casas  720-780 Habitation/small hamlet 0 0.0
Element 80 Anasazi/Sagehen/Dos Casas  780-840 Habitation/village 11 100.0
Element 81 Anasazi/Sagehen/Dos Casas  780-800 Habitation/small hamlet 3 100.0
Element 82 Anasazi/McPhee/Periman 840-880 Habitation/village 17 100.0
Element 83 Anasazi/McPhee/Periman 880-920 Habitation/village 125 97.6
Element 84 An: ‘McPhee/Periman 840-880 Habitation/village 19 94.7
Element 85 Anasazi/McPhee/Grass Mesa 880-920 Habitation/village 4 100.0
Element 86 Anasazi/McPhee/Periman 860-880 Habitation/village 5 100.0
FElement 87 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamiet 7 100.0
Flement 88 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 2 100.0
Element 89 Anasazi/Sagehen/Dos Casas  800-840 Habitation/small hamiet 16 100.0
Element 90 Anasazi/Sagehen/Dos Casas  760-800 Habitation/small hamlet 5 60.0
Element 91 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet S 100.0
Element 92 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 3 100.0
FElement 93 Anasazi/McPhee/Grass Mesa 880-920 Habitation/large hamlet 4 100.0
Element 94 Anasazi/McPhee/Grass Mesa 880-920 Habitation/large hamlet 13 92.3
Element 95 Anasazi/McPhee/Grass Mesa 880-920 Habitation/unknown 7 85.7
Element 96 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 2 100.0
Flemenmt 97 Anasazi/Sagehen/Dos Casas  720-800 Habitation/small hamiet 7 100.0
Element 98 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 3 66.7
Element 99 Anasazi/McPhee/Grass Mesa 880-920 Habitation/small hamlet 3 100.0
LeMoc Shelter
SMT2151 Element | Anasazi/Sagehen/Sagehill 720-760 Habitation/small hamlet 9 100.0
Element 2 Anasazi/Sagehen/Dos Casas  800-840 Habitation/small hamlet 121 79.3
1t 3 Anasazi/McPhee/Periman 840-880 Habitation/small hamlet 73 89.0
it 4 Anasazi/McPhee/Grass Mesa  880-900 Seasonal locus/field house 41 78.0
st | Anasazi/McPhee/Grass Mesa 880-900 Limited activity/unknown 35 8.6
Episode 2 Anasazi/McPhee/Grass Mesa 940-980 Limited activity/unknown 67 82.1
Episode 3  Anasazi/Sundial/Marshview 980- Limited activity/unknown 109 65.1
1025
*SMT2160 Element | Anasazi/McPhee/unknown 720-840 Seasonal locus/field house 14 0.0
Prince Hamlet
SMT2161 Element | Anasazi/Sagehen/Dos Casas  780-800 Habitation/small hamlet 6 100.0
Element 2 Anasazi/Sagehen/Dos Casas  800-840 Habitation/small hamlet 8 100.0
Element 3 Anasazi/McPhee/Periman 840-880 Habitation/large hamlet 10 100.0
Element 4 Anpasazi/McPhee/Periman 880-900 Habitation/large hamlet 315 55.2
Episode |  Anasazi/Sundial/unknown 980-1175 Limited activity/unknown 0 0.0
Lone Pine
Hamlet
SMT2162 Element | Anpasazi/Sagehen/Tres Bobos 700-720 Habitation/small hamlet 7 71.4
Element 2 Anasazi/Sagehen/Sagehill 720-760 Habitation/small hamlet 2 0.0
Element 3 Anasazi/Sundial/Marshview 1025- Seasonal locus/field house 2 0.0
1175
*SMT2165 Element | Anasazi/Sagehen/Dos Casas  800-840 Habitation/small hamlet 2 0.0
*SMT2166 Element ! Anasazi/Sagehen/Sagehill 660-700 Habitation/small hamlet 27 0.0
*SMT2169 Element | Anasazi/McPhee/Periman 720-800 Habitation/small hamlet 53 0.0
*SMT2170 'ment | Anasazi/Sagehen/Tres Bobos  720-800 Habitation/small hamiet 22 0.0
*SMT2173 Episode |  Archaic/Great Cut/n.a. Pre-600 Limited activity/unknown 2 0.0



Table 1.13 - Temporal-spatial assignments for the
Dolores Archaeological Program excavated data base ~ Continued

Site name  Element/
Site No. episode
No.
Los Cuartos
House

SMT2174 Element |
*SMT2175 Episode |
*SMT2180 Episode |

Hamlet de
la Olla
SMT2181 Element 1

Element 2

Episode |

Rio Vista
Village
SMT2182 Element |

Element 2

Element 3

Element 4

Element 5

Element 11

Element 12

Element [3

Element 14

Element 21

Element 22

Element 23

Element 31

Little House
SMT2191 Element |
Episode |
Pheasant View
Hamlet
SMT2192 Element |
Episode 1

Episode 2

Dos Casas
Hamlet

SMT2193 Element |

Element 2

Casa Bodega
Hamlet
SMT2194 Element |
Element 2

Sagehill
Hamlet
SMT2198 Element |

Horse Bone

Camp

5MT2199 Episode !
Episode 2

Sheep Skull
Camp
5SMT2202 Episode [
Episode 2
Casa Roca
SMT2203 Element 1

OVERVIEW

Nn of Percent of

Tradition/phase/ Period Site type/subtype
subphase (A.D) ; FS’s
troweled
. or screened
Anasazi/Sagehen/Dos Casas 820-840 Seasonal locus/field house 7 42.0
Anasazi/Sagehen/unknown 600-1250 Limited activity/unknown 2 0.0
Anasazi/unknown/unknown 600-1250 Limited activity/unknown 9 0.0
Anasazi/Sagehen/Dos Casas 780-800 Habitation/small hamlet 43 326
Anasazi/McPhee/Periman 840-920 Seasonal locus/field house 53 15.1
Anasazi/McPhee/unknown 840-980 Limited activity/mortuary 1 100.0
Anasazi/Sagehen/Dos Casas 780-800 Habitation/small hamlet 6 100.0
Anasazi/Sagehen/Dos Casas 780-820 Habitation/small hamlet 109 99.1
Anasazi/Sagehen/Dos Casas 800-820 Habitation/small hamlet 67 29.9
Anasazi/McPhee/Periman 840-860 Habitation/village 59 100.0
Anasazi/McPhee/Periman 860-880 Habitation/village 119 69.7
Anasazi/Sagehen/Sagehill 720-840 Habitation/small hamlet 1 100.0
Anasazi/Sagehen/Dos Casas 820-840 Habitation/large hamlet 4 50.0
Anasazi/McPhee/Periman 840-860 Habitation/village 129 72.1
Anasazi/McPhee/Grass Mesa  860-900 Habitation/large hamlet 18 83.3
Anasazi/Sagehen/Dos Casas 820-860 Habitation/small hamlet 5 80.0
Anasazi/McPhee/Periman 860-900 Habitation/village 302 86.1
Anasazi/McPhee/Grass Mesa  880-900 Habitation/small hamlet 30 86.7
Anasazi/McPhee/Periman 860-900 Habitation/village 65 41.5
Anasazi/McPhee/Periman 840-860 Seasonal locus/field house 165 30.9
Anasazi/McPhee/Periman 860-880 Limited activity/camp 2 50.0
Anasazi/Sagehen/Dos Casas 780-800 Habitation/small hamlet 320 36.2
Anasazi/McPhee/unknown 800-880 Limited activity/mortuary 1 100.0
Anasazi/McPhee/unknown 800-880 Limited activity/mortuary 1 100.0
Anasazi/Sagehen/Dos Casas 760-780 Habitation/small hamlet 256 21.1
Anasazi/Sagehen/Dos Casas 760-800 Habitation/small hamlet 297 68.0
Anasazi/Sagehen/Sagehill 720-840 Habitation/small hamlet 308 19.5
Anasazi/Sagehen/Dos Casas 820-860 Seasonal locus/unknown 56 48.2
Anasazi/Sagehen/Sagehill 700-760 Habitation/small hamlet 231 21,6
Archaic/Great Cut/n.a. Pre-600 Limited activity/camp 2 100.0
Anasazi/Sagehen/unknown 800-840 Limited activity/unknown 174 247
Archaic/Great Cut/n.a. Pre-600 Limited activity/storage 407 13.8
Anasazi/McPhee/unknown 920-980 Limited activity/unknown 46 0.0
Anasazi/McPhee/Cline 920-940 Seasonal locus/field house 121 49.6
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Table 1.13 — Temporal-spatial assignments for the Dolores Archaeological Program
excavated data base — Continued

Site name  Element/ Tradition/phase/ Period Site type/subtype No. of Percent of
Site No. episode subphase (A.D.) FS’s FS’s
No. ’ troweled

or screened

Moonlight
House
SMT2205 Element | Anasazi/McPhee/Periman 880-900 Seasonal locus/field house 62 22,6
*SMT2211 Element | Anasazi/Sagehen/Dos Casas  800-840 Habitation/small hamlet 3 0.0
*sMT2212 Episode |  Anasazi/Sagehen/unknown 600-800 Limited activity/unknown 1 0.0
Episode 2 Anasazi/Sundial/unknown 920- Limited activity/unknown 0 0.0
1250
*5SMT2213 Element | Anasazi/Sagehen/Sagehill 720-800 Seasonal locus/unknown 11 0.0
unknown
Sundance
Pueblo
SMT221S Element | Anasazi/Sundial/Escalante 1025-  Seasonal locus/unknown 189 439
1100
Episode Anasazi/Sagehen/unknown 600- Unknown/unknown 150 38.0
unknown- 1250
other site
*SMT2216 Element | Anasazi/Sagehen/unknown 600-920 Habitation/small hamlet 0 0.0
Element 2 Anasazi/Sundial/unknown 920- Seasonal locus/unknown 0 0.0
1250
Dovetail
H et
5M 12226 Element | Anasazi/Sagehen/Dos Casas 820-860 Habitation/small hamlet 149 49.7
Episode |  Anasazi/McPhee/Periman 880-920 Limited activity/unknown 0 0.0
Marshview
Hamlet
5MT2235 Element | Anasazi/Sunc  Marshview 1100-1175 Seasonal locus/unknown 244 10.2
Episode |  Archaic/Great Cut/n.a. Pre-600 Limited activity/camp 3 333
Episode 2 Anasazi/Sundial/Marshview 1100-1175 Limited activity/mortuary i 100.0
Episode 3  Anasazi/Sundial/Marshview 1100-1175 Limited activity/camp 2 560.0
Horsefly
Hamlet
SMT2236 Element | Anasazi/Sagehen/Dos Casas  760-800 Habitation/small hamlet 104 5.8
Episode |  Unknown/unknown/unknown Unknown Limited activity/unknown 48 6.3
Episode 2 Anasazi/Sundial/Marshview  980-1175 Limited activity/unknown 0 0.0
Southview
House
5SMT2241 Element 1 Anasazi/Sundial/Marshview 1100-1175 Seasonal locus/field house 146 56.8
Episode |  Anasazi/Sagehen/Dos Casas  800-840 Limited activity/unknown 497 7.2
Ridgeline
Camp
5MT2242 Episode 1 Archaic/Great Cut/n.a. Pre-600 Limited activity/camp 82 14.6
Episode 2  Archaic/Great Cut/n.a. Pre-600 Limited activity/camp 98 19.4
Episode 3  Anasazi/Sagehen/Dos Casas  780-800 Limited activity/unknown 143 14.0
Episode 4 Anasazi/McPhee/Cline 920- Limited activity/unknown 0 0.0
1250
Ho z
Village
SMT2320 Element | Anasazi/McPhee/Periman 860-900 Habitation/viliage 430 47.2
Element 11 Anasazi/Sagehen/Dos Casas  840-860 Habitation/small hamlet 0 0.0
Element 12 Anasazi/McPhee/Periman 860-900 Habitation/village 3 0.0
Element 21 Anasazi/Sagehen/Dos Casas  800-840 Habitation/large hamlet 9 88.9
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Table 1.13 - Temporal-spatial assignments for the Dolores Archaeological Program

Site name  Element/
Site No. episode
No.

House Creek Village
(cont’d)

SMT2320 Element 22

Element 31

Element 32

Element 61

Element 71

Squawbush
Hamlet
5MT2322

*5MT2335

Kin Tl'iish

5MT2336

Element 1
Episode 1

Element 1
Element 2
Element 3
Element 4
Episode 1
Episode 2
Episode 3
Poco Tiempo

Hamlet

SMT2378 Element 1
Element 2
Episode 1
Episode 2

*SMT2381 Element |

Paintbrush
House
SMT2729 Element 1

Casa de Nada
5MT2731 Element |

Episode 1

Episode 2
Charred House
SMT2844
Rusty Ridge
Hamlet
5MT2848 Element |
Element 2
Episode 1
Deer Hunter
Hamlet
5MT2853 Element |
Element 2
Episode 1

ode |

Aldea
Sierritas
5SMT2854 Element 1
Element 2
Episode |
Cansado
Camp
5MT2857 Element 3-

other site

excavated da

ntinued

OVERVIEW

Tradition/phase/ Period Site type/subtype No. of Percent of
subphase (A.D.) FS’s FS’s
troweled
or screened
Anasazi/McPhee/Periman 820-860 Habitation/village 76 85.5
Anasazi/Sagehen/Dos Casas 820-860 Habitation/large hamlet 0 0.0
Anasazi/McPhee/Periman 860-900 Habitation/village 1 0.0
Anasazi/McPhee/Periman 860-900 Habitation/village 1 0.0
Anasazi/McPhee/Periman 800-920 Habitation/village 1 0.0
Anasazi/McPhee/Periman 820-860 Habitation/village 22 36.4
Anasazi/unknown/unknown 600-1250 Limited activity/unknown 9 0.0
Anasazi/Sagehen/Dos Casas 780-840 Habitation/small hamlet 62 100.0
Anasazi/McPhee/Periman 820-880 Habitation/small hamiet 18 61.1
Anasazi/McPhee/Periman 840-860 Habitation/small hamlet 118 90.7
Anasazi/McPhee/Cline 920-980 Habitation/large hamlet 22 86.4
Anasazi/Sundial/Marshview 940-1025 Limited activity/mortuary 0 0.0
Anasazi/Sundial/Marshview 940-1025 Limited activity/mortuary 2 100.0
Anasazi/Sundial/Marshview 940-1025 Limited activity/mortuary 0 0.0
Anasazi/Sagehen/Tres Bobos  660-700 Habitation/small hamlet 12 100.0
Anasazi/Sagehen/Tres Bobos ~ 700-760 Habitation/small hamlet 115 88.7
Anasazi/unknown/unknown 720-1250 Limited activity/mortuary 0 0.0
Anasazi/unknown/unknown 720-1250 Limited activity/mortuary 0 0.0
Anasazi/Sagehen/Sagehill 720-800 Habitation/small hamlet 3 0.0
Anasazi/Sundial/Marshview  1025-1175 Seasonal locus/unknown 130 46.9
Unknown/unknown/unknown Pre-600 or Seasonal locus/unknown 223 100.0
post-1250
Unknown/unknown/unknown Pre-600 or Limited activity/unknown 1 100.0
post-1250
Anasazi/unknown/unknown 840-980 Limited activity/unknown 2 100.0
Anasazi/Sagehen/S ill 720-800 Lim activity/storage 26 i1.5
Anasazi/Sagehen/Tres Bobos ~ 660-720 Habitation/small hamlet 24 83.3
Anasazi/Sagehen/Dos Casas 780-800 Habitation/small hamlet 80 5.0
Anasazi/Sagehen/Dos Casas 800-820 Limited activity/mortuary i 0.0
Anasazi/Sagehen/Sagehill 720-760 Habitation/small hamlet 2 50.0
Anasazi/Sagehen/Dos Casas 780-800 Habitation/small hamlet 38 10.5
Anasazifunknown/unknown  800-840 Limited activity/mortuary 1 100.0
Anasazi/Sagehen/Sagehill 720-760 Habitation/small hamlet 62 51.6
Anasazi/Sagehen/Sagehill 780-800 Habitation/small hamlet 505 57.8
Anasazi/Sagehen/Dos Casas 800-820 Limited activity/unknown 1 100.0
Anasazi/Sagehen/Dos Casas 800-820 Habitation/large hamlet 16 0.0
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Table 1.13 - Temporal-spatial assignments for the Dolores Archaeological Program
evravatad data hase — Continued

Site name  Element/ Tradition/phase/ Period Site type/subtype No. of Percent of
Site No. episode subphase (A.D) FS's FS’s
No. troweled
or screened
Apricot Hamlet
SMT2858 Element | Anasazi/Sagehen/Tres Bobos 660-700 Habitation/small hamlet 328 32.6
Element 2 Anasazi/Sagehen/Sagehill 700-720 Seasonal locus/unknown 23 100.0
Episode |  Anasazi/McPhee/Periman 800-880 Limited activity/unknown 0 0.0
McPhee Pueblo
5MT4475 Element | Anasazi/Sagehen/Dos Casas  820-840 Habitation/large hamlet 0 0.0
Element 2 Anasazi/Sagehen/Dos Casas  840-860 Habitation/large hamlet 0 0.0
Element 3 Anasazi/McPhee/Periman 860-880 Habitation/village 171 98.2
Element 4 Anasazi/McPhee/Periman 880-920 Habitation/village 575 91.0
Element 5 Anasazi/McPhee/Cline 920-940 Habitation/village 236 91.1
Element 6 Anasazi/McPhee/Cline 940-980 Habitation/village 303 75.2
M Negra
Fucoio
5MT4477 Element | Anasazi/McPhee/Periman 860-880 Habitation/village 92 100.0
Element 2 Anasazi/McPhee/Periman 880-920 Habitation/village 468 73.5
Element 3 Anasazi/McPhee/Cline 920-980 Habitation/large hamlet 68 70.6
Aldea
Alfareros
5MT4479 Element | Anasazi/McPhee/Periman 860-900 Habitation/village 605 61.5
Paintbrush
Pueblo
5MT4480 Element | Anasazi/McPhee/Periman 860-880 Habitation/village 81 77.8
Element 2 Anasazi/McPhee/Periman 880-920 Habitation/village 57 64.9
Element 3  Anasazi/Sundial/Marshview 920- Seasonal locus/unknown 0 0.0
1250
*SMT4505 Episode 1  Anasazi/unknown/unknown  600- Limited activity/unknown 3 0.0
1250
Cascade
House
SMT4512 Element | Anasazi/Sagehen/Dos Casas  800-840 Seasonal locus/unknown 372 25.0
Lee Side
Camp :
5MT4513 Element | Anasazi/Sagehen/unknown 600-840 Habitation/small hamlet 1 0.0
Episode 1  Archaic/Great Cut/n.a. Pre-600 Limited activity/unknown 4 0.0
Episode 2 Anasazi/Sagehen/unknown 600-920 Limited activity/unknown 0 0.0
Episode 3  Anasazi/Sundial/unknown 920- Limited activity/unknown 0 0.0
1250
*SMT4517 Episode |  Anasazi/unknown/unknown 600- Limited activity/unknown 6 0.0
1250
*SMT4520 Episode 1  Anasazi/unknown/unknown 600- Limited activity/unknown 4 0.0
1250
*SMT4526 Episode |  Anasazi/unknown/unknown 600- Limited activity/unknown 6 0.0
1250
Jeddito
Camp
5MT4541 Element | Anasazi/Sundial/Marshview  980-1175 Habitation/small hamlet 159 0.0
Episode 1  Protohistoric/Beaver Post-1250 Limited activity/unknown 0 0.0
Point/n.a.
Tres Bobos
Hamlet
5MT4545 Element | Anasazi/Sagehen/Tres Bobos 600-660 Habitation/small hamlet 629 58.7
Episode |  Anasazi/Sagehen/unknown 600-800 Limited activity/mortuary 0 0.0
Episode 2  Anasazi/Sundial/Marshview  980- Limited activity/unknown 0 0.0
1025
Pozo Hamlet
5MT4613 Element | Anasazi/Sagehen/Sagehill 700-720 Habitation/small hamlet 193 10.4
Episode 1  Anasazi/McPhee/Periman 920- Limited activity/unknown 1 0.0
1250
Prairie Dog
Hamlet
SMTa4614 Element | Anasazi/Sagehen/Sagehill 700-760 Seasonal locus/unknown 20 95.0
Element 2 Anasazi/Sagehen/Sagehill 720-780 Habitation/small hamlet 498 27.3
Sunflower
Hamlet
5MT4640 Element | Anasazi/Sagehen/Dos Casas  780-800 Habitation/small hamlet 35 0.0
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Site name  Element/ Tradition/phase/ Period Site type/subtype No. of Percent of
Site No. episode subphase (A.D) FS’s FS’s
No. troweled
or screened
Desecho
Camp
5MT4642 Episode |  Anasazi/unknown/unknown 720-880 Limited activity/unknown 36 0.0
Windy Wheat
Hamlet
5MT4644 Element 1 Anasazi/Sagehen/Sagehill 720-760 Habitation/small hamlet 53 100.0
Element 2 Anasazi/Sagehen/Dos Casas 780-800 Habitation/small hamlet 38 81.6
Element 3  Anasazi/Sagehen/Dos Casas 800-820 Habitation/large hamlet 755 61.5
*SMT4646 Episode !  Anasazi/unknown/unknown 600-1250 Limited activity/unknown 3 0.0
Roadside
Camp
5MT4649 Episode |  Anasazi/Sagehen/unknown 720-880 Limited activity/unknown 8 0.0
Hanging Rock
Hamlet
5MT4650 Element 1 Anasazi/Sagehen/Sagehill 720-780 Habitation/small hamlet 3 100.0
Element 2 Anasazi/McPhee/Periman 860-880 Habitation/large hamlet 155 63.2
Episode 1  Anasazi/McPhee/Periman 880-980 Limited activity/unknown 1 100.0
Calmate
Shelter
5MT4651 Element |  Anasazi/Sagehen/Sagehill 720-840 Habitation/small hamlet 14 0.0
Element 2 Anasazi/Sundial/unknown 1025-1250 Seasonal locus/field house 3 0.0
Beaver Trap
Shelter
5MT4654 Element |  Anasazi/McPhee/Periman 860-900 Habitation/village 1 100.0
Element 2 Anasazi/McPhee/Cline 900-980 Habitation/village 15 80.0
Episode |  Archaic/Great Cut/n.a. Pre-600 Limited activity/unknown 6 83.3
Episode 2 Anasazi/Sagehen/unknown 720-920 Limited activity/unknown 1 100.0
Episode 3 Anasazi/Sundial/unknown 1025-1175 Limited activity/camp 1 0.0
Episode 4  Protohistoric/Beaver Post-1250 Limited activity/camp 4 100.0
Point/n.a.
Episode 5  Protohistoric/Beaver Post-1250 Limited activity/camp 7 85.7
Point/n.a.
Episode 6  Protohistoric/Beaver Post-1250 Limited activity/camp 6 83.3
Point/n.a.
Episode 7  Historic/historic/n.a. Post-1250 Limited activity/camp 6 66.7
Periman
Hamlet
5MT4671 Element |  Anasazi/Sagehen/Dos Casas 780-800 Habitation/small hamlet 0 0.0
Element 2 Anasazi/Sagehen/Dos Casas 800-820 Habitation/small hamlet 934 47.6
Element 11 Anasazi/Sagehen/Dos Casas 800-820 Habitation/small hamlet 492 36.6
Element 12 Anasazi/Sagehen/Dos Casas 780-840 Habitation/small hamlet 145 14.5
Element 13 Anasazi/McPhee/Periman 820-880 Seasonal locus/field house 13 46.2
Episode 1  Unknown/unknown/unknown Post-1250 Limited activity/unknown 1 100.0
Hawk House
5MT4681 Element | Anasazi/Sagehen/unknown 720-880 Seasonal locus/field house 90 37.8
Climbing Cactus
Camp
5SMT4682 Episode |  Archaic/Great Cut/n.a. Pre-600 Limited activity/unknown 0 0.0
Episode 2 Anasazi/Sundial/unknown 920-1250 Limited activity/unknown 75 0.0
Singing
Shelter
5MT4683 Element |  Anasazi/Sagehen/Tres Bobos  600-800 Unknown/unknown | 0.0
Element 2 Anasazi/Sagehen/Sagehill 720-780 Habitation/small hamlet 1 0.0
Element 3  Anasazi/Sagehen/Dos Casas 820-840 Habitation/small hamlet 178 97.8
Element 5 Anasazi/Sundial/Marshview  1025-1175 Seasonal locus/field house 48 45.8
Episode 1  Archaic/Great Cut/n.a. Pre-600 Limited activity/unknown 2 100.0
Episode 2  Protohistoric/Beaver Post-1250 Limited activity/unknown 0 0.0

Point/n.a.
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Table 1.13 - Temporal-spatial assignments for the Dolores Archaeological Program
excavated data base - Continued

Site name  Element/ Tradition/phase/ Period Site type/subtype No. of Percent of
Site No. episode subphase (A.D.) FS’s FS’s
No. troweled
or screened
Chindi
Hamlet
5MT4684 Element | Anasazi/Sagehen/Tres Bobos  660-700 Habitation/small hamlet 101 99.0
Element 2 Anasazi/Sagehen/Tres Bobos  660-700 Habitation/small hamlet 259 39.0
Episode |  Anasazi/Sagehen/Dos Casas 800-880 Limited activity/mortuary i 100.0
Episode 2 Anasazi/Sagehen/Dos Casas 800-880 Limited activity/mortuary ] 0.0
Episode 3  Anasazi/Sagehen/Dos Casas 800-880 Limited activity/mortuary 1 0.0
Kangaroo
Camp
SMT4690 Episode |  Archaic/Great Cut/n.a. Pre-600 Limited activity/unknown 128 0.0
Tres Chapulines
Pueblo
5MT4725 Element 1 Anasazi/McPhee/Periman 840-860 Habitation/village 19 15.8
Element 2 Anasazi/McPhee/Periman 860-880 Habitation/village 20 5.0
Element 3  Anasazi/McPhee/Periman 880-900 Habitation/village 32 12.5
*SMT4744 Element Anasazi/unknown/unknown 600-1250 Limited activity/unknown 9 0.0
unknown
Pinyon House
5MT4751 Element | Anasazi/Sundial/Marshview  1100-1175 Seasonal locus/unknown 123 22.8
*SMT4760 Episode |  Anasazi/unknown/unknown 600-1250 Limited activity/unknown 4 0.0
Faraway House
5MT4763 Episode |  Anasazi/unknown/unknown 720-920 Limited activity/storage 95 7.4
*SMT4769 Element Anasazi/unknown/unknown 600-1250 Limited activity/unknown 8 0.0
unknown
*SMT4777 Episode |  Anasazi/unknown/unknown 600-1250 Limited activity/unknown 7 0.0
Dos Piedras
Camp
5MT4779 Episode |  Anasazi/Basketmaker I1I- 840-880 Limited activity/unknown 22 13.6
Pueblo /unknown
Episode 2  Anasazi/Basketmaker III- 600-980 Limited activity/unknown 36 0.0
Pueblo I/unknown
Quasimodo
Cave
5MT4789 Episode |  Anasazi/Sundial/unknown 920-1250 Limited activity/storage 56 48.2
*sSMT4796 Episode |  Anpasazi/unknown/unknown 600-1250 Limited activity/unknown 21 0.0
Cougar Springs
Cave
5MT4797 Element |  Archaic/Cougar Springs/n.a. Pre-600 Limtied activity/unknown 108 62.0
*SMT5094 Episode |  Anasazi/unknown/unknown  600-1250 Limited activity/unknown 3 0.0
*SMT5096 Episode 1  Anasazi/unknown/unknown  600-1250 Limited activity/unknown 7 0.0
Willow Flat
Pueblo
SMT5104 Element | Anasazi/McPhee/Periman 860-880 Habitation/village 2 100.0
Element 2  Anasazi/McPhee/Periman 880-900 Habitation/village 140 30.7
Weasel
Pueblo
SMT5106 Element 1 Anasazi/McPhee/Periman 840-880 Habitation/village 37 100.0
Element 2 Anasazi/McPhee/Periman 880-900 Habitation/village 242 86.0
Element 3  Anasazi/Sundial/Marshview  1025-1175 Seasonal locus/unknown 18 77.8
Element 4  Anasazi/Sundial/Marshview  1100-1250 Seasonal locus/unknown 18 61.1
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Table 1.13 - Temporal-spatial assignments for the Dolores Archaeological Program
excavated data base - Continued

Site name  Element/ Tradition/phase/ Period Site type/subtype No. of Percent of
Site No. episode subphase (A.D.) FS's FS's
No. troweled
or screened
Pueblo de las
Golondrinas
SMT5107 Element | Anasazi/Sagehen/Sagehill 760-780 Habitation/small hamlet 4 75.0
Flament 2 Anasazi/Sagehen/Dos Casas 800-840 Habitation/village 17 76.5
nent 3  Anasazi/McPhee/Periman 840-880 Habitation/village 253 81.0
kElement 4  Anasazi/McPhee/Periman 880-900 Habitation/village 23 30.4
Episode |  Anasazi/Sundial/unknown 1025-1100 Limited activity/unknown 0 0.0
Golondrinas
Oriental
SMTS5108 Element 1  Anasazi/McPhee/Periman 860-880 Habitation/village 1 0.0
Element 2 Anasazi/McPhee/Periman 880-900 Habitation/village 204 84.8
Episode |  Anasazi/unknown/unknown 880-1250 Unknown/unknown 1 0.0
‘5MT5361 Episode 1  Anasazi/unknown/unknown 600-1250 Limited activity/unknown 2 0.0
Star Bead
Shelter
SMT5380 Episode |  Anasazi/unknown/unknown  920-1250 Limited activity/unknown 0 0.0
Episode 2 Protohistoric/Beaver Post-1250 Limited activity/mortuary 10 80.0
Point/n.a.
Los Atavios
SMT5399 Episode |  Protohistoric/Beaver Post-1250 Other/other 3 333
Point/n.a.
Nuthatch
Hamlet
5MT5863 Element | Anasazi/Sagehen/Sagehill 720-760 Habitation/small hamlet 23 82.6
Element 2  Anasazi/Sagehen/Dos Casas 820-880 Habitation/village 28 0.0
Element 3  Anasazi/McPhee/Periman 840-880 Habitation/village 27 0.0
Standing Pipe
Hamlet
SMT5985 Element ! Anasazi/unknown/unknown 600-840 Habitation/small hamlet 3 333
Episode |  Anasazi/McPhee/unknown 600-880 Limited activity/mortuary 1 100.0
Lone Aspen
Camp
5DL444 Episode |  Anasazi/Sagehen/camp 600-840 Limited activity/unknown 18 100.0
Episode 2 Anasazi/unknown/unknown 800-880 Limited activity.unknown 6 833
Episode 4 Unknown/unknown/unknown Post-1250 Seasonal locus/unknown 20 100.0
* 5DL445 Episode |  Anasazi/unknown/unknown  600-1250 Limited activity/unknown 3 0.0
* sDL446 Episode |  Unknown/unknown/unknown Unknown Limited activity/unknown 4 0.0
River Rat
Rockshelter
5DL452 Episode |  Anasazi/McPhee/unknown 920-1250 Limited activity/unknown 11 54.5

* These sites were not given names.

FS’s - Field specimens.
n.a. — Not applicable.
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Chapter 2

ADDITIVE TECHNOLOGIES GROUP FINAL REPORT

Eric Blinman

INTRODUCTION

The ATG (Additive Technologies Group) has been re-
sponsible for analyses of prehistoric worked vegetal and
ceramic materials recovered during the excavations and
surveys of the DAP (Dolores Archaeological Program).
These analyses have inclu supportive and intensive
studies as well as the generation of inventories and basic
descriptive data in support of field reports. Data have
been gathered within the broad framework of the DAP
research design (Kane et al. 1983) and the more specific
ATG research design (Blinman 1983a). Analysis pro-
cedures, definitions, and evaluations of reliability of the
resultant data sets are provided in the ATG laboratory
manual (Blinman et al. 1984).

Worked Vegetal Materials

This category of materials is extremely diverse. It includes
any artifact (culturally modified item) that is neither ce-
ramic, stone, or bone. While the vast majority of these
artifacts are vegetal in material class, some are only par-
tially vegetal, and a few consist partially or wholly of hair
or feathers. These items are rare in DAP collections due
to their usually perishable nature and to the generally
unfavorable conditions for preservation of perishable ma-
terials within the archaeological contexts of the Dolores
Project area.

Worked vegetal materials were identified as such either
in the field or in the laboratory. Those items requiring
immediate efforts to stabilize their condition were given
cursory examinations and characterizations and were
turned over to Bureau of Land Management personnel
for conservation. Items that were judged to be relatively
stable were transmitted from the field to the Botanical
Studies Section of the Environmental Studies Group for
material identification and inventory. An identification
number (sometimes referred to as an RV number) was
assigned to each unique worked vegetal item at the time
of this analysis by the ATG and was reported to the Bo-
tanical Studies Section. This number and a brief descrip-

tive label are appended to data lines in the botanical data
file that describe the material component or components
of the item.

After the completion of botanical analysis and after sta-
bilization where required, worked vegetal materials were
turned over to the ATG for description. Description con-
sisted of observations of artifact form and technology of
manufacture. Due to the diversity of this artifact category
and the relative scarcity of worked vegetal items, the only
computerized data are the brief descriptive labels in the
botanical data file. The ATG descriptions exist as written
records and are curated by the Bureau of Land Manage-
ment, Anasazi Heritage Center.

Ceramic Materials

Ceramic materials consist of fired pottery, other artifacts
of clay, and clay as a raw material. These materials con-
stitute the largest single class of artifacts recovered by the
DAP, and they have been the primary focus of ATG ef-
fort. After field recovery, ceramic materials were cleaned
in the processing lab and transmitted to the ATG. In-
ventory analysis (preliminary analysis) was completed,
data were computerized, and materials were submitted
to the Bureau of Land Management for curation. Sub-
sequent to inventory analyses, subsets of ceramic mate-
rials were recalled from Bureau of Land Management
storage for intensive analyses in support of specific re-
search projects required as part of the DAP and ATG
research designs.

Inventory analysis consisted of recording selected re-
source attributes, aspects of production technology, tra-
ditional typological affiliation, artifact form, and
measures of quantity (counts and weights). Although ex-
plicitly sherd based in design, considerable effort was also
expended to identify and, in some cases, to reconstruct
vessels within the sherd collections. Emphasis was placed
on those aspects of pottery useful for studies of exchange
and for support of chronological inferences. Data were
computerized to facilitate manipulation for descriptive
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Table 2.3 — Occurrences of basketry and cordage types in structure assemblages
containing 4 or more worked vegetal items

Site No. Pitstructure Basketry type Cordage type
No. Coiling  Twining  Netting Felting | Twine Braid Binding
5MT23 10 + + + + + +
(N = 26)
SMT23 44 + + +
(N=T7)
5MT2182 1 + +
(N =3)
5MT2182 201 +
(N=3)
5MT2858 1 + + +
(N=4)
SMT4475 7 + + +
(N =11) '
SMT4475 9 + + + +
(N=12)
SMT4477 1 +
(N=35)
SMT4477 2 + +
(N =10)
SMT4644 1 + +
(N =13)
SMT4684 1 + + +
(N=12)
SMT4684 4 + + +
(N =20)
5MT5107 2 + +
(N=7)

Sample sizes reflect basketry a1 cordage items only.

in most instances the uniqueness of individual items is
suggested by slight differences in attributes or large spa-
tial distances between the finds. Multiple occurrences
are also unlikely to be due to preferences of individual
households for particular technologies because of the
limited functional replacement potential between the
classes of worked vegetal material. Therefore, variation
in types of materials present is probably a result of both
the vagaries of preservation and the selection of ma-
terials for discard in the cultural contexts of de facto
refuse.

The single exceptional structure assemblage is from Pit-
structure 10 at Grass Mesa Village, which has at least
1 item representing each class except braids. This di-
versity is based on a sample of 28 items, all but 2 of
which e ketry or co e. The conditions of de-
struction ot Pitstructure 10 appear to be catastrophic
in that nearly all of the material culture associated with
the structure floor was usable or perhaps was even in
use at the time of structure destruction (Lightfoot et al.
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1985). This includes whole pottery vessels, corn (both
shelled and on the ear), and the worked vegetal mate-
rials discussed here.

In addition to the diversity of technological classes rep-
resented within the Pitstructure 10 assemblage, consid-
erable variety occurs within classes. The 3 minority
types of coiled basketry foundations in DAP collections
are based on specimens from this structure, and at least
4 deep or steep-sided coiled basketry bowl forms are
present in addition to 3 shallow bowl forms. Plaiting
is represented by a ring basket and by 6 fragments of
at least 2 types of forms (although none of the forms
can be specified). Only single items of twining, netting,
and felting are present. Cordage present includes ex-
amples of 2-ply twine and a knotted yucca leaf strip.

The richness of this assem ge is due in part to the
intensity of the fire that destroyed the strucure and in
part to the probable “in use” context of the floor ma-
terials at the time of destruction. However, as rich as
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Table 2.4 — Occurrences of basketry and cordage types from dry rockshelter deposits

Site No.

Plaiting Coiling

Basketry type
Twining

I Cordage type

Netting  Felting Twine Braid Binding

LeMoc +
.Shelter
Site 5SMT2151
(N =25)

Singing +
Shelter
Site SMT4683
(N =15)

+ + + +

Sample sizes reflect basketry and cordage items only.

most intensive and extensive data gathering procedure.
All DAP ceramic materials undergo preliminary analysis,
and it is designed to provide resource, technological, ty-
pological, and functional information, as well as a com-
plete inventory. Vessel form analysis is carried out on all
reconstructible vessels identified within the larger sherd
collection; this analysis provides a record of form, size,
and wear attributes. Finally, refiring studies compile gross
compositional data for clay and selected sherd samples.

Preliminary Analysis

The DAP preliminary analysis system for ceramics was
intended to record selected ceramic attributes as well as
subjective evaluations of geographic and typological af-
filiations (Blinman 1983a; Blinman et al. 1984). The sys-
tem is explicitly sherd based, splitting individual
provenience collections into groups of sherds that share
values for all descriptive attributes. Depending upon the
size of the provenience collection and the attributes of
the included sherds, groups can consist of from 1 to sev-
eral hundred sherds. With few exceptions, each group (or
catalog item number) within each provenience designa-
tion is the unit of inventory for storage and retrieval
through the Bureau of Land Management, Anasazi Her-
itage Center.

Selected technological attributes (firing atmosphere, sur-
face manipulation, polish, fugitive pigment application,
slip, paint type, paint color) were recorded fo.  h group
of sherds. These were recorded in an effort to provide
explicit documentation of some of the observations used
in subsequent subjective typological classification. In ad-
dition, these data provide the basis for calculation of pro-
duction-step-based value measures (Feinman et al. 1981),
definiy  subsets of typol  al categories, and defining
subsets of the total data base for intensive analyses.

The single resource attribute recorded during preliminary
analysis was temper. Temper types were classified during
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binocular microscope examination (20X) of freshly bro-
ken sherd cross sections. An explicit effort was made to
split rather than lump temper types during analysis
(within the limits of consistency and perception imposed
by binocular microscope examination); as a result, 32
temper classes have been used in describing DAP ce-
ramics. Most (24) of these temper types are interpreted
as representing variability within Mesa Verde region ce-
ramic materials. Definitions of the temper types, evalu-
ations of the consistency of their use, and comparisons
with petrographic analysis data are presented by Blinman
et al. (1984:18-49).

Regional and temporal/stylistic affiliations of sherds are
recorded as slightly modified traditional pottery type des-
ignations. Temper type, technological attributes, and dec-
orative style are used to identify non-Mesa Verde
ceramics and to assign sherds to broad regional/culture
affiliations (*‘culture categories’) (Wilson and Blinman
1985a). Within each culture category, sherds are assigned
to specific types where sufficient stylistic characteristics
(e.g., design or surface manipulation) were observable
and could be compared with published or accepted type
descriptions. Where specific type assignment was not pos-
sible, sherds were placed into “grouped types,” descriptive
categories that imply considerably less temporal resolu-
tion than is implied by the specific types.

Mesa Verde region ceramics make up the vast majority
of DAP collections (99.2 perc ). They have b as-
signed to areas of origin (manufacturing tracts [Lucius
1981]) within the Mesa Verde region based on geographic
patterns of temper or clay use (Blinman 1983b; Blinman
et al. 1984:68-71). The geographic correlates of specific
temper use are poorly known due to the limitation of
DAP activities to Dolores Project-related co  ruction
features and to the relative scarcity of comparable temper
analyses from other portions of the Mesa Verde region.
Tentative geographic correlates of the tracts are presented
in figure 2.9. The boundaries are tentative due to the
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of the vessel represented by the sherd. As examples, only
appropriately incurving rim sherds can be identified as
seed jars, and body sherds from gray ware ollas, pitchers,
seed jars, cooking jars, and even bowls (unpolished and
unpainted gray ware body sherds) are indistinguishable
and are classified as jar sherds. Handle and lug types are
also identified as vessel form classes, as are prefiring mod-
ifications such as perforations.

Whereas vessel form and technological attributes are fo-
cused on pottery production, a modification class vari-
able records postfiring wear or alteration of form
(Blinman et al. 1984:126-135). Features recorded include
wear associated with vessel use prior to breakage, alter-
ation of vessel form, and alteration of sherd form after
vessel breakage. Modification classes are diverse and in-
clude functional inferences where possible (e.g., ceramic
scraper, scoop, repair hole) and morphological descrip-
tions where functional inferences are not warranted. The
functional inferences are supported by models that link
presumed motion of use or modification with observable
abrasion features (Waterworth ai nman 1984).

The sherd-based nature of the preliminary analysis sys-
tem results in some superficial awkwardness when re-
constructible vessels are encountered. Vessels are assigned
unique identifying numbers within each site collection,
and the identifying number is treated simply as another
attribute of those sherds that are derived from the vessel.
Thus, within a given provenience, sherds from a vessel
will be divided into groups based on the same criteria
used for sherds not identified as deriving from a vessel.
For example, sherds from a Moccasin Gray jar will be
divided into | group of manipulated (neckbanded) sherds
and 1 group of plain sherds, each group having a distinct
catalog item number. Each group will also be given a
separate pottery type designation based on sherd attri-
butes (Moccasin Gray and Early Pueblo Gray), but each
group will be kept distinct from any other neckbanded
or plain sherds from the same provenience by the at-
tached vessel number. This procedure results in multiple
listings for vessels in data tables, but it maintains data
comparability between proveniences with vessels and
proveniences that either lack reconstructible vessels or
for which reconstructible vessels were not detected. Re-
constructible vessels do not imply whole vessels, and ves-
sel designations are given whenever the identification of
multiple sherds from a single vessel would serve an an-
alytic purpose. Appropriate purposes range from strati-
graphic correlation to the documentation of the presence
of whole vessels in a provenience.

Sherds within a catalog nun  r are quantified by count,
rim count, and weight. Where multiple sherds are in-
cluded within a single group, the weight is the total weight
for all sherds of the group. For descriptive site reports,
ceramic data are usually summarized by count and by
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weight percent, with totals expressed for both count and
weight so that individual type or grouped type abun-
dances (absolute and proportions) can be calculated for
either measure if necessary for comparisons with non-
DAP data presentations. Count and weight are equivalent
measures when sample sizes are large, and synthetic stud-
ies of ceramic materials r  primarily on counts and
count percentages for data presentations and
comparisons.

Reconstructible Vessel Descriptions

Descriptive data have been gathered on DAP reconstruc-
tible vessels to supplement the occasionally ambiguous
sherd-based descriptions of vessel form and to provide
additional data for formal/functional studies of vessels as
containers (Blinman 1985). Descriptions vary with the
degree of completeness of the individual vessels and the
degree to which physical reconstruction was possible
within the constraints of both ve condition and an-
alyst time. Under ideal conditions, scale profiles were
drawn, vessel shape measuremer  were taken, and a va-
riety of wear attributes were observed in both coded and
discursive comments. Vessel descriptions and metric data
exist as paper records and are on file with the Anasazi
Heritage Center.

Controlled Oxidation of Clays and Sherds

Compositional analyses of DAP sherds have been r¢
tively limited in scope. Neutron activation studies ot
some materials are being carried out independently of
the DAP (Howes 1983), but the only formal DAP com-
positional analyses have been through controlled oxida-
tion (refiring) of clay and sherd samples. Controlled
oxidation standardizes the oxidation states of compounds
(particularly iron oxides) in samples and allows gross
compositional comparisons to be made on the basis of
sample color (Shepard 1965:217-222; Bishop et al.
1982:277). The oxidation has been accomplished by rais-
ing the temperature of samples to 950° C in an electric
resistance furnace with unlimited access to oxygen. As
long as the sample has not been vitrified in previous fir-
ings, the color of the sherd after oxidation can be used
as a proxy for composition (vitrification limits access to
oxygen within the sample and prevents standardization
of oxidation states). Color is recorded in Munsell (1976)
color notation, and colors are grouped into color classes
using 1 of 2 conventions: Travis (1984:table 25) or Wilson
et al. (1985:tables | and 2).

Controlled oxidation data have been gathered systemat-
ically for all examples of ceramic clay from archaeological
contexts, for samples of clay from resource surveys of the
Dolores Project area, and for selected subsets of DAP
sherd collections. The former data sets have been report¢

in a synthesis of clay resource availability and resource




use (Wilson et al. 1985), and the latter have been inte-
grated into a variety of specific research reports. The com-
positional data have been collected on a research project
basis rather than being integrated into a single file, and
the observations are recorded as paper records on file with
the Anasazi Heritage Center.

Ceramic Dating

rapid and consistent cha in  ylistic ¢

technological aspects of Southwestern ceramics has led
to the widespread use of ceramic materiails for ordering
or dating archaeological collections. Given the abun-
dance of ceramics in DAP collections, and given the lim-
ited instances in which other dating techniques can be
employed, relatively great en  sis has been placed on
ceramic date estimates as a basis for DAP chronological
inferences. In s t of this emphasis, studies have been
carried out in an erfort to calibrate aspects of ceramic
change and to develop ceramic dating procedures.

Neckband Dating

Attribute change within wares has been used as the basis
for ceramic dating in several regions of the Southwest, as
data for both seriational technigques (LeBlanc 1975) and
for regression-based techniques. Characteristics of
painted designs (primarily line width) have been useful
in dating inferences used with Black Mesa collections
(Plog and Hantman 1985), but painted sherds are rela-
tively rare in DAP collections for which the major tem-
poral focus is within the A.D. 600-920 period. Gray ware
sherds are abundant during this time period, and the at-
tribute basis for the typological distinctions between
Moccasin Gray and Mancos Gray ceramic types sug-
gested that variation in neckband attributes could serve
as a basis for attribute dating.

Calibration of neckband variation was carried out (Blin-
man 1984a), and height of individua  ckbands was de-
termined to be the most temporally sensitive of the
measured attributes. Mean neckband height decreased
slightly through time, but the small extremes of the dis-
tributions decreased considerably (i.e., the variances of
the calibration assemblages increased through time)
(Blinman 1984a: fig. 80). Since increasing variance did
not correlate with decreasing neckband height within
sherds from individual vessels (Blinman 1984a:fig. 81),
the increasing variance through time in the calibration
assemblages was assumed to be the result of mixtures of
stylistically “old” with stylistically “progressive” vessels
within the calibration assemblages. Such mixtures could
result from the effects of long vessel uselives or from the
persistence of old styles among some potters at each time
period. Regardless of the source of the old style vessels,
the greatest potential for temporal resolution was inher-
ent in the most stylistically progressive vessels (i.e., the

ADDITIVE TECHNOLOGIES

vessels with the narrowest neckbands) within a given ce-
ramic collection.

Based on this assumption, the progressive sherds of the
calibration assemblages were identified using breaks in
the slope of normal probabilit:  ots of neckband height
distributions (Blinman 1984a: fig. 82). Variation in
neckband height of these stylistically progressive sherds
was continuvons, but the variation was not linear
through time. . ./0 periods of slow stylistic change were
separated by a period of rapid change, and jackknifed
regression equations were used to describe the variation
within each segment, where each equation was appro-
priate for a discrete portion of the A.D. 780-950 period
(Blinman 1984a: table 30).

The neckband dating equations were used to generate
“style dates” for neckbanded sherds in provenience col-
lections, and the style dates are then used to infer date
estimates for the associated proveniences. Due to the
use of only stylistically progressive sherds in the cali-
bration, the best neckband date inferr : for a prov-
enience is represented by the latest cluster of style dates
in the provenience collection. Small samples of neck-
banded sherds in most proveniences further restrict the
dating inferences, and the use of neckband dating is
often limited to the establishment of lower limiting
dates for provenience.

Neckband dates for Tres Chapulines Hamlet, site
5MT4725 (Chenault 1983), provide an example of dat-
ing inferences based on this technique. Neckband dates
associated with floor collections from 5 of the 6 exca-
vated pitstructures at the site are presented as histo-
grams in figure 2.10. 1 all cases, floor collections
appear to be de facto refuse or secondary refuse that
accumulated at the time or within a few years of struc-
ture abandonment. Neckband dates associated with Pit-
structure 1 indicate abandonment at approximately
A.D. 860; the small number of dates from Pitstructures
2 and 6 are interpreted as representing abandonment
at or after A.D. 870 and 880, respectively; Pitstructure
4 abandonment is also dated to A.D. 880, but the date
estimate is more confident; and neckband dates for Pit-
structure 3 indicate abandonment at about A.D. 890.

The only absolute dating available for these structures
/is a cluster of tree-ring dates that places construction
of Pitstructure | at A.D. 845 (Chenault 1983). Features
within the structure evidence considerable remodeling,
and suggest a uselife equivalent to or greater than the
estimated 15-year average uselife of pitstructures in the
Dolores Project area (Schlanger 1985). Pitstructure 1 is
part of the earliest construction at the site and is the
first of the structures at the site to be abandoned (based
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Figure 2.10 -~ Neckband dates associated with pitstructure floors
from Tres Chapulines Hamlet (Site SMT4725).

on stratigraphy). The sequence of abandonment con-
tinued as follows: Pitstructures 2 and 6, Pitstructure 4,
and finally Pitstructure 3. The neckband styl asso-
ciated with Pitstructures 2 and 6 should be relatively
contemporary and should be younger than Pitstructure
4, which in turn should be younger than Pitstructure 3
(the last pitstructure occupic  at the site). Ceramic as-
semblage dating (refer to the tollowing section) of the
last occupation of the site places the abandonment of
Pitstructure 3 sometime after A.D. 880 and before A.D.
910.

This example of neckband dating is moderately suc-
cessful at establishing realistic relative and absolute
date estimates. Although not precise enough to dupli-
cate the temporal resolution of the stratigraphic rela-
tionships at the site, the date estimates are acceptable
given error factors of + 10 years. What is not evident
in this example is that the sample sizes available from
these proveniences are unusually large, and most neck-
band dates associated with DAP structure proveniences
are more similar to the case of Pitstructure 2 than to
the case of Pitstructure 1. Also, this example exploits
the rapid rate of neckband change between approxi-
mately A.D. 860-895, and confidence in dating infer-
ences declines outside of this time range. In the absence
of large numbers of neckbanded sherds and without
verification of temporal relationships through strati-
graphic or other means, neckband dating is best used
as a supportive or confirmatory technique rather than
as the sole basis for date estimates. Also, because of the
reliance of neckband dating inferences on subjectively
defined late clusters, the technique should not be ap-
plied to collections that represent mixtures of time pe-
riods (the technique would only identify the last
contribution to the mixture).
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Assemblage Dating

The second and most widely used DAP ceramic dating
approach is based on calibrated temporal change in the
typological composition of ceramic assemblages. Al-
though tree-ring-dated structures are relatively rare in
DAP excavation contexts, the vast amount of excavation
has resulted in the recovery of enough well-dated ceramic
assemblages to construct a detailed calibration of ceramic
change (Blinman 1984b). Typological classifications (as
opposed to other ceramic attributes) were us the
substance of the calibration because they were available
for all collections as part of the preliminary analysis data
set and because they could be applied readily to data sets
from outside of the DAP. Several attributes were also
considered, the most useful being paint color in red wares.
Adoption of an assemblage approach (i.e., changing rel-
ative frequencies of types) was possible due to the pres-
ence of consistent collection and analysis biases in most
DAP collections. This dating technique results in an or-
dering of collections based on their ceramic content, but
it differs from seriational approaches in that: (1) the
model of rates and directions of change in type frequen-
cies is explicitly derived during the calibration process
rather than being assumed; (2) differential collection size
can be dealt with by variable precision in date estimates;
and (3) mixtures of materials from different time periods
can be detected and date estimates can be assigned to
each component of the mixture.

Calibration. — Within the DAP collections, 21 proveni-
ences were identified that could be used for calibration
purposes (Blinman 1984b:22-38). All of these proveni-
ences are stratigraphically discrete and can be placed in
time by either direct associations with tree-ring dates
(structure floor collections) or by stratigraphic relation-
ships with dated structures. Uselife of structures and time
lag between structures is explicitly argued as part of the
calibration assumptions. The proveniences are not evenly
distributed through time, and DAP calibration proveni-
ences are confined to the A.D. 635-930 period. Com-
parable ceramic data are also available for an A.D. 1150
occupation of Escalante Ruin, Site SMT2149 (Hallasi
1979),' just outside of the Dolores Project area to the
south. Significant gaps exist in the sequence between
A.D. 805 and 855 and between A.D. 930 and 1150, but
the observed changes in ceramic assemblages between
A.D. 635 and 930 appear to be robust.

'A limited description of the cerami 1blage from Escalante Ruin
appears in Hallasi (1979). During 1952 and 1983 Peter Kakos, then of
Washington State University, re-analyzed the ceramics from the site, and
the data are currently on file with the analyst. The author obtained the
information presented here through personal communication with
Kakos.
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Figure 2.11 -~ Occurrence ranges for Mesa Verde region pottery types and Dolores Archaeological Program
grouped types. Solid lines represent known occurrence ranges, and broken lines represent assumed

ranges.

No new decorated types are added during the A.D. 775-
825 period, but emphases do shift slightly. Piedra Black-
on-white is more abundant than Chapin Black-on-white,
and polished white ware sherds are much more common
than unpolished ones. Red ware sherds are much more
abundant than during the previous period, accounting
for about 9 percent of the total assemblage. Although
Abajo Red-on-orange and | ff Black-on-red are com-
par :in proportions of typeable sherds, brown or black
paint colors are slightly more common within the total
red ware sherd assemblage. Smudged Mesa Verde sherds
occur in this assemblage. 1t their abundance reflects a
cluster attributable to several vessels at a single site.

The strongest marker for the A.D. 775-825 time period
is the consistent presence of Moccasin Gray sherds as a
minority in association with Chapin Gray. At some point
between A.D. 805 and 855, this relationship reverses it-
self. This reversal takes place wi  n the period for which
DAP calibration assemblages are lacking, and the setting
of the end of this period and the begii ng of the next
period at A.D. 825 is arbitrary.

Between A.D. 825 and A.D. 860, M
3 times as abundant as Ch

casin Gray is 2 to
1 Gray, Mancos Gray is
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present only as trace sherds (probably derived from oc-
casional Moccasin Gray vessels), and the frequency of
Early Pueblo Gray falls below 80 percent. Both Chapin
Black-on-white and Piedra Black-on-white are present,
and polished white ware  2rds continue to be consid-
erably more abundant than unpolished white ware
sherds. Bluff Black-on-red is now the dominant red ware
type, and brown- or black-painted red ware sherds eclipse
orange or red painted sherds in frequency. Red ware
sherds as a whole decline somewhat from their high fre-
quency in the previous period to about 5 percent of the
total assemblage. Sherd temper may occur rarely in gray,
white, or red ware sherds, but its frequency is at trace
levels only.

After A.D. 860, the frequencies of the neckbanded gray
ware types increase at the expense of Chapin Gray. Moc-
casin Gray increases in proportion to more than 10 per-
cent of the total assemblage, and Mancos Gray is
consistently present in its own right as opposed to being
present as odd fragments of Moccasin Gray vessels. With
the increase in neckbanded vessels, the Early Pueblo Gray
frequency continues to fall to s itly over 70 percent.
Piedra Black-on-white is the dominant white ware type,
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Table 2.5 - Compositi

of temporally distinctive ceramic assemblages

Pottery type

Time period (A.D.)

600-725 725-775 775-825 825-860 860-880 880-910 910-980
N % N % N % N % N % N % N %

Chapin Gray 577 5.4 97 4.7 1423 5.5 294 34 155 2.4 640 29 189 1.5
Moccasin Gray 1 0.0 289 1.1 802 9.2 925 143 2425 10.8 831 6.5
Mancos Gray 5 0.0 16 0.2 200 3.1 738 33 1071 8.4
Early Pueblo Gray 9238 89.0 1792 87.2 21207 81.5 6721 773 4671 724 15629 69.9 7019 549
Late Pueblo Gray 2 0.0 1 0.0 1 0.0 7 0.0 68 0.5
Mancos Corrugated 202 1.6
Dolores Corrugated
Mesa Verde Corrugated
Corrugated Body Sherds 657 5.1
Dolores Brown 9 0.1 3 0.1 103 0.4 2 0.0 1 0.0 7 0.0 3 0.0
Chapin Black-on-white 136 1.3 12 0.6 16 0.1 29 0.3 1 ) 16 0.1 2 0.0
Glaze Paint Piedra 2 0.0
Piedra Black-on-white 1 0.0 18 0.9 28 0.1 29 0.3 59 0.9 468 2.1 42 0.3
Cortez Black-on-white : 642 5.0
Mancos Black-on-white 1 0.1
MCcElmo Black-on-white
Painted White 75 0.7 15 0.7 18 0.1 38 0.4 6 0.1 42 0.2 17 0.1
Polished White 365 3.5 54 2.6 595 2.3 329 3.8 192 3.0 1 300 5.8 966 7.6
Slipped White 3 0.0 3 0.0 25 0.1 132 1.0
Sherd White 1 0.0 2 0.0 15 0.1 349 2.7
Dolores Red 2 0.1
Abajo Red-on-orange 3 0.1 443 1.7 2 0.0 21 0.3 18 0.1 2 0.0
Abajo Polychrome 5 0.0 1 0.0
Bluff Black-on-red 13 > 311 1.2 52 0.6 67 1.0 142 0.6 42 0.3
McPhee Black-on-red 1 0.0 59 0.3 13 0.1
Deadmans Black-on-red 2 0.0 20 0.1 50 0.4
Early Pueblo Red 44 2.1 1525 59 278 3.2 121 1.9 595 2.7 345 2.7
Slipped Red 16 0.1 102 1.2 21 0.3 101 0.5 125 1.0
Sherd Red 4 0.0 4 0.1 52 0.2 10 0.1
Plain Smudged 30 0.1 1 0.0 2 0.0

Total 10 385 100.0 2055 100.0 26021 100.0 96 100.0 6456 0.0 22364 100.0 12 788 100.0
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but both Chapin Black-on-white and rare Cortez Black-
on-white may be present. The Cortez Black-on-white rep-
resents scroll or rick-rack design elements but lacks the
classic slip and surface color associated with later ex-
amplesofthetype polished wh  vare sherds become
increasingly rare. Red ware sherds continue to be dom-
inated by brown- or black-painted sherds and Bluff Black-
on-red. McPhee Black-on-red, Deadmans Black-on-red,
and Sherd Red (untypeable sherds probably derived from
McPhee Black-on-red vessels) may be present but are
extremely rare and probably are confined to the latter
part of this period.

The A.D. 880 threshold is marked by the consistent but
minority presence of Cortez Black-on-white, Deadmans
Black-on-red, and sherd temper in 1y, white, and red
wares. The Cortez Black-on-white 1s still present based
on design elements rather than classic slip characteristics.
McPhee Black-on-red and Sherd Red account for about
10 percent of the red ware sherds, and their appearance
in quantity coincides with a slight increase in total red
ware frequency from a low of 3.6 percent in the previous
period to about 4.5 percent.

The occupation history of the Dolores area includes a
widespread and perhaps total abandonment of excavated
sites within the Dolores valley at about A.D. 900. Oc-
cupation was reinitiated at a minorty of sites after a short
hiatus, but other than its brevity, the dating of the reoc-
cupation is unknown. For the purposes of the original
calibration of ceramic change, the reoccupation collec-
tion from a site within the McPhee Community Cluster
was assumed to date to A.D. 930. This may be too short
a hiatus, but the reoccupation is unlikely to date as late
as A.D. 950. The reoccupation assemblage is augmented
by architecturally associated collections (stratigraphy and
architectural style) from the McPhee Community Clus-
ter, and the whole of the summation is assumed to reflect
the A.D. 910-980 period. The end date could be in error
by as much as 20 years, but the extent of the occupation
does not suggest occupation lasting much beyond
A.D. 1000.

This A.D. 910 (930)-980 ceramic assemblage differs
from the pre-A.D. 910 assemblage by the presence of
corrugated gray wares and the predominance of Cortez
Black-on-white. Neckbanded gray ware jars are still the
most abundant form, but sherds from Mancos Corru-
gated vessels account for about 7 percent of the total
assemblage. Mancos Gray sherds are more abundant
than Moccasin Gray sherds for the first time, aug-
mented in part by clapboarded but noncorrugated
sherds from otherwise corrugated vessels. Chapin Gray
remains present, but the small numbers of sherds ap-
pear to be from miniature vessels and ollas rather than
the cooking jar form associated with Chapin Gray in
pre-A.D. 820 assemblages. Cortez Black-on-white is
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abundant in its classic well-slipped form, Piedra Black-
on-white is present, and there are rare Mancos Bla
on-white sherds, presumably attributable to the latter
part of the period. Sherd tempered white wares are
common but are not yet more abundant than crushed
rock tempered sherds. White ware sherds account for
about 17 percent of the total assemblage, compared
with about 9 percent in the previous period. Deadmans
Black-on-red is nearly as common as Bluff Black-on-
red (including the McPhee Black-on-red variety), and
the proportion of red wares in the total assemblage is
comparable to the previous period.

Assumption plays an increasingly strong role in the def-
inition of distinctive assemblages after A.D. 980, and
the content of the assemblages is impressionistic, rather
than being quantifiable from DAP collections. This is
due to the scarcity of post-A.D. 910 sites within the
primary Dolores Project impact areas and to the lack
of independent dates in association with those sites that
have been excavated by the DAP. Also, relatively few
published descriptions of dated ceramic collections in
the northern Mesa Verde region are comparable in ty-
pological distinctions and collection biases to DAP
data. The result is that the distinctive assemblages de-
fined for the post-A.D. 980 period are broad classifi-
cation units subject to refinement in content, precision,
and boundaries as more calibration data are available
from the region.

The A.D. 980-1025 assemblage is assumed to be char-
acterized by Cortez Black-on-white in association with
Mancos Black-on-white. Sherd temper is expected to be
as common or slightly more abundant than crushed
rock temper in the white ware sherds. Corrugated gray
ware sherds (Mancos Corrugated vessels) are assumed
to be more abundant than noncorrugated gray ware
sherds, and the latter are assumed to include Mancos
Gray and Chapin Gray with only rare Moccasin Gray.
Deadmans Black-on-white is assumed to be the dom-
inant red ware type.

Between A.D. 1024 and 1100, the distinctive assem-
blage is assumed to consist of Mancos Black-on-white
as the sole white ware type, and more than half of the
white ware sherds will be tempered with crushed sherd.
Gray wares will be dominated by Mancos Corrugated,
with some Dolores Corrugated sherds and a minority
of noncorrugated sherds (Mancos Gray, Chapin Gray,
and Early Pueblo Gray). Deadmans Black-on-red re-
mains the predominant red ware type.

The next period (A.D. 1100-1175) includes the ceramic
materials associated with the first occupation at Esca-
lante Ruin (Hallasi 1979) and its content is somewhat
less speculative. Mancos Black-on-white is the most
abundant white ware type but is associated with some




McEImo Black-on-white sherds. Almost all white ware
sherds are tempered with crushed sherd. Dolores Cor-
rugated sherds are more common than Mancos Cor-
rugated sherds, and noncorrugated gray ware sherds
comprise less than 10 percent of the gray ware assem-
blage. Mesa Verde red wares are absent, but red wares
are present as exchanged materials from Kayenta
sources.

The A.D. 1175-1250 period characteristics are again spec-
ulative. Corrugated types are expected to be derived from
Dolores Corr 1 4 Mesa Verde Corrugated vessels.
McEImo Black-on-white is assumed to be the dominant
white ware vessel type, with some Mancos Black-on-white
and possibly some Mesa Verde Black-on-white present as
well. Most white wares will be sherd tempered, and no
Mesa Verde red wares will be present. Instead, red wares
are assumed to be derived from both Kayenta and White
Mountain Redware sources.

This calibration of ceramic change is appropriate for the
Dolores Project area specifically and for the north-central
Mesa Verde region in general. Differences in both timing
and magnitude of changes in ceramic assemblages are
expected across the region, and some differences have
been identified by comparison of the DAP calibration
with published descriptions of dated ceramic collections
(Blinman 1984b:94-99). The greatest discrepancies con-
sist of a cline in red ware frequency (and presumably
timing) from west to east across the Mesa Verde region,
and a possible later adoption of Mancos Gray in the
southern portion of the region. The earlier appearance
and higher frequency (about 27 percent of an unbiased
surface collection from Site 13 on Alkali Ridge [Blinman
1983b: Brew 1946]) of red ware sherds on sites in the
western portion of the region is presumably related to
that area serving as a production source for red ware
vessels and their subsequent exchange eastward across the
region (Lucius and Wilson 1980: Lucius and Breternitz
1981). The initial dates for Mancos Gray in Mesa Verde
National Park collections are uncertain but are inferred
to be closer to A.D. 900 than to the A.D. 860 date for
the Dolores Project area. Other slight differences in the
temporally distinctive assemblages are likely to exist, but
cannot be identified with the currently available data.

Assemblage Dating Procedures. - The process of esti-
mating ceramic dates using the distinctive assemblage
characterizations requires a series of assumptions about
the calibration assemblages and about the sample or col-
lection being dated (Blinman 1984b:77-85). The distinc-
tive assemblages are assumed to be representative of the
associated time periods (there is no significant variation
within the time period as compared to variation between
time periods), and all possible temporal assemblages are
assumed to be represented in the distinctive assemblages.
The ceramic collections to be dated are assumed to be
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unbiased samples of a population that consists of ! or
more of the described temporal assemblages (nearly all
DAP collections, both from site survey and excavation,
qualify as unbiased samples, and those that do not are
readily identifiable within the DAP provenience data file).
Since the calibration assemblages are a byproduct of hab-
itation activity, the accuracy of date estimates is depend-
ent upon the assumption that no bias is present due to
differences in function between habitation activities
(cooking, eating, and storage) and the activities associated
with the collection. Thus, date estimates will be most
appropriate for habitation collections, slightly less appro-
priate for seasonal sites, and subject to possible error
when applied to limited activity sites (Schlanger and Or-
cutt 1985).

Once these assumptions are made, the collections to be
dated are evaluated as to the likelihood they could have
been derived as samples from | or more of the calibration
assemblages. This evaluation is subjective in the vast ma-
jority of ceramic date estimates used in the reporting
interpretation of DAP activities; however, it has also been
automated using regression techniques (Kohler and Blin-
man {984). Tests conducted as part of the development
of the regression approach validated the discriminating
ability of the technique and replicated subjective date
estimates derived for the same collections. Although the
regression approach is better suited to mixture problems
than is the subjective approach and can provide quan-
titative estimates of the amount of a collection that is
derived from each source (Kohler 1983), the subjective
approach has the advantage of being able to compensate
for the high variability associated with small collections
and collections with large contributions from reconstruc-
tible vessels. Subjective evaluation can also compensate
for some violations of assumptions when the collections
are biased or when functional factors are believed to in-
fluence collection content.

Resolution of assemblage date estimates is limited pri-
marily by the level of detail allowed by the calibration
and the quality of the sample. No collection size or
purity from a pre-A.D. 725 context can improve on the
125-year resolution allowed by the apparent lack of ce-
ramic change during that time period. This contrasts
with the 20-year resolution possible for large collections
from the latter half of the ninth century. Achievement
of ideal resolution is unusual, however, because of am-
biguities in the parentage of small collections. Most of
the assemblage date estimates require the absence as
well as the presence of specific types, and some of these
types are rare, even when present. Thus, most date es-
timates are limited by the strength of negative argu-
ments, which in turn is determined primarily by
collection size,

Date estimates are also dependent on acceptable levels
of confidence and precision. If a particular research
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The characteristics of the smudged sherds satisfy the
initial conditions of the model of potter immigration,
but the temporal and spatial distributions are not
strongly supportive. Both the Mogollon and Mesa
Verde smudged sherds are widely distributed in time,
and for some of the Mogollon sherds, exchange is the
most probable explanation. However, some spatial con-
centrations of the Mesa Verde smudged sherds suggest
localized production at specific sites, and these sites
also include Mogollon sherds. If these collections do
reflect the consequences of Mogollon immigration, very
few potters are involved, and this source of immigra-
tion is insignificant in the face of Dolores area popu-
lation growth and larger models of regional
immigration.

Variation in Household Size

Broad population trends within the Dolores Project
area are expressed in units of numbers of households
that can be inferred from architectural remains (Schlan-
ger 1985; Orcutt 1985b), but population changes can
occur as changes in the size of households as well as
their number. Cooking jar volume has been used as a
proxy measure for the size of prehistoric household
groups (Turner and Lofgren 1966). The basic premise
is that cooking jar volume w= change if the size of the
food consuming un changes, and that measured
change in archaeological collections of cooking jars can
be used as a measure of change in the size of prehistoric
households. When calibrated with ladle and bowl vol-
umes as indicators of serving size, jar volumes from
western Pueblo archaeological contexts were inter-
preted as reflecting a slight increase in household size,
from 4.5 to 4.8 to 5.1 persons for the periods A.D. 500-
750, 750-900, and 900-1250 (Turner and Lofgren
1966:table 3).

Although the Turner and Lofgren study produced plaus-
ible results, an ethnoarchaeological evaluation of the
basic premise suggests the relationship between cooking
jar volume and household size is not necessarily direct
(Nelson 1981). Correlations were poor between mean
vessel volume and household size for Highland Maya
village data, and the relationship appears to be com-
plicated by factors such as social rank, area of associ-
ated fields, and age grade composition of households.
In the context of a long temporal span, further con-
founding effects could include changes in dietary com-
position, food preparation techniques, or the social
definition of the food-consuming unit.

Within the context of A 600-920 culture change in
the Dolores area, no conclusive indications of differ-
ential access to status items or to land are found. As a
result, the confounding effects of social rank and eco-
nomic status factors are likely to be less important con-
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siderations than in the Maya ethnographic case.
However, the relationship between vessel size and
household size in the Dolores area could be confused
by dietary change (increasing reliance on agricultural
products as part of population increase and resource
intensification) and by changes in the definition of the
food-consuming unit (larger gatherings and greater so-
cial interaction between households as a consequence
of aggregation [Orcutt 1985b]).

With these caveats in mind, vessel volume data (cal-
culated as part of the study of DAP vessels and vessel
assemblages [Blinman 1985]) for bowls and cooking jars
were assembled. Histograms (based on both 0.5- and
1.0-L intervals) of these volumes are presented by time
period in fi  es 2.14 and 2.15 Extremely small or ex-
tremely large bowls were not likely used for routine
meal consumption. Based on the summary histogram
of bowl volumes (fig. 2.14), those bowls smaller than
0.25 L and those larger than 3 L are assumed not to
have significant roles in food consumption. This range
includes most bowls for all time periods. Extremely
small cooking jars are likely to have served either sub-
sets of the household or to have been used to prepare
condiments rather than staples. The extremely large
cooking jars are also unlikely to reflect household food
preparation (the largest jars are associated with post-
A.D. 840 villages (cf. Turner and Lofgren 1966:125-
127). For these reasons, and based on examination of
the summation of cooking jar volumes (fig. 2.15), only
those jars between 2 and 6 L in volume are considered
to be representative of normal food preparation activ-
ities. Limiting the cooking jar volume range based on
the breakpoints in the summation histogram appears
to be appropriate for the A.D. 800-920 periods, but a
smaller initial break point would have been chosen if
the decision had been based on the A.D.720-800
collection.

Mean volumes of DAP bowls and cooking jars for the
A.D. 720-920 period are presented in table 2.8. Bowl
volumes fluctuate and no unidirectional trend contin-
ues through time, possibly due to sampling error as-
sociated with the relatively small samples sizes for each
period (between 6 and 13 bowls). Mean jar volumes are
based on larger samples (ranging from 13 to 25), and
show a consistent increase through time. The increase
is relatively sharp (more than 0.6 L) across the A.D,
800 threshold but is relatively minor (less and 0.2 L)
thereafter. Assuming a constant serving size based on
the grand mean for DAP A.D. 720-920 bowls (1.32 L),
mean jar capacity increases by nearly half of a serving
across the A.D. 800 eshold, but increases by o

0.02 and 0.12 serving across the next 2 thresholds.

if dietary, organization, and other aspects of the Do-
lores area cultural systems were constant, these changes
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VOLUME (LITERS)

Figure 2.14 - Volumes of bowls by time period for Dolores Ar-
chaeological Program vessel assemblages. Histo-
grams are constructed for both 0.25 L (dark shading)
and 0.5 L (light shading) intervals. The A.D. 600-720
bowls are not included in the summation because no
precisely measurable cooking jars were available
from this time period for comparison.

could be interpreted as an increase in household size
across the A.D. 800 period with stability or only very
slight increases thereafter. However, mitigating factors
are present that limit the confidence in these interpre-
tations. The greatest of these affects the A.D. 800
threshold and consists of a change in the style of cook-
ing jar shape. Chapin Gray jars with a relatively con-
stricted neck dominate pre-A.D. 800 vessel
assemblages, but give way to Moccasin Gray and Man-
cos Gray jars with flaring necks after A.D. 825. Since
jar volumes were measured to the rim, this change in
neck shape would tend to increase the measured volume
of post-A.D. 800 cooking jars without necessarily in-
creasing the functional volume. Conceivably the change
of shape was an adaptation to accommodate a demand
for a larger cooking volume, but the implications for
household size are suspect.

The post-A.D. 800 period is also the period in which
population aggregation increases dramatically and in
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Figure 2.15 — Volumes of cooking jars by time period for Dolores
Archaeological Program vessel assemblages. Histo-
grams are constructed for both 0.5 L (dark shading)
and 1 L (light shading) intervals. Only precisely es-
timated volumes were included; thus, A.D. 600-720
vessels were excluded.

which a potential change toward an increased reliance
on corn in the diet occurs. In the face of these possible
contributing factors, the small increases in cooking jar
volume after A.D. 800 need not be reflecting household
size change. However, if we assume that the factors
independent of household size are selecting for larger
cooking jars, then the stability and relatively minor in-
crease through the A.D. 800-920 period is reflecting sta-
bility of household size rather than growth. If this
conclusion can be supported through independent lines
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al. 1983). This structure fell into disuse within the next
20 years, and an unroofed great kiva was established in
a rockshelter (Singing Shelter, Site SMT4683) about
5 km to the south sometime in first half of the ninth
century 1and Kane 1985). This great kiva, in t
fell into disuse sometime before A.D. 920 and possibly
prior to A.D. 860 (the exact timing is unknown), and a
series of very large pitstructures was incorporated into
<nme of the roomblock units in the McPhee Community
r (about 1.5 km to the southwest) in the middle
ninth century A.D. These structures appear to have con-
tinued in use through the A.D. 800’s, with what appears
to have been an abortive construction of another great
kiva within the McPhee Community Cluster sometime
after A.D. 880 and probably fore A.D. 900 (Pueblo de
las Golondrinas. Site SMTS107 [Brisbin 1984]).

Sherd collections associated with these architecturally de-
fined foci or ritual and perhaps political activity are pre-
sented in table 2.9. Collections are reported by source
category and by the dichotomy between gray and deco-
rated wares. The Dolores Tract sherds include those local
to the Dolores Project area as well as some that may have
been manufactured elsewhere within the Mesa Verde re-
gion. The other Mesa Verde category includes all those
sherds manufactured within the Mesa Verde region but
that are unlikely to have been produced within the Do-
lores Project area. Extraregional sherds are those believed
to have been manufactured outside of the Mesa Verde
region, and those of indeterminate affiliation could not
be classified, usually because of ambiguous temper char-
acteristics,. The decorated ware category includes all
white, red, and smudged or brown ware sherds. Individual
types were not distinguished on the basis of production
steps measures (Feinman et al. 1981) because of the scarc-
ity of the high-value types (their absence from collections
could in all cases be attributable to sampling error).

Collection content is defined by spatial association with

particular ritual focus and by contemporary collec-
tions not associated with the ritual focus. Since no con-
t¢ orary habitations were associated with the great
kiva at Singing Shelter, the collections reported here
are derived from contemporary villages (Rio Vista Vil-
lage, Site SMT2182 [Wilshusen, comp. 1985}, and
House Creek Village, Site SMT2320 [Robinson and
Brisbin 1984]) that, on the basis of proximity, are as-
sumed to be part of the great kiva “community.” The
McPhee Community Cluster (Kane 1985) is a village
composed of a tight cluster of sites (individual room-
blocks), several of which have the oversize pitstructures.
The McPhee Community Cluster collections include
some contaminating sherds from later occupations
within the immediate vicinity. The collections from
these occupations contain higher proportions of non-
local sherds than those from the occupations being con-
sidered here, similar sources of contamination are rare
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at the comtemporary sites away from the McPhee Com-
munity Cluster, and the contamination will artificially
raise the nonlocal proportions associated with the over-
size pitstructures. The pottery types contributing to the
McPhee Community Cluster collections have been re-
viewed (2 sherds are clearly extraregional contaminants
and an additional 15 sherds could be extraregional con-
taminants), and the number of contaminants does not
significantly affect the proportion of nonlocal sherds.

The effort measure of vessel value implies that the dec-
orated wares should be more abundant at the ritual foci,
and since the concepts of alliance and exchange of goods
are linked with possible political interpretations of
these foci (Upham 1982), nonlocal ceramics may also
be more abundant. Both expectations are met for the
time period during which the oversize pitstructure at
Grass Mesa Villge was occupied. Decorated ceramics
comprise 15.2 percent of the Grass Mesa Village col-
lections as opposed to only 9.5 percent in contemporary
occupations elsewhere in the Dolores Project area. The
most dramatic difference, however, is in an extremely
high proportion of nonlocal gray wares at the village.
This does not carry over to the proportion of nonlocal
decorated wares for which the differences in source pro-
portions between Grass Mesa Village and the other col-
lections are not significant due to the small number of
decorated sherds from Grass Mesa Village.

During the subsequent use of the great kiva at Grass
Mesa Village, the differences in proportions are the op-
posite of these expected based on the potential ritual
and political implications of the presence of the struc-
ture. Decorated sherds comprise only 9.9 percent of the
Grass Mesa Village collection, whereas they comprise
12.5 percent of other contemporary collections. (This
difference would be marginally significant if the col-
lections could be interpreted as random samples.) In
addition, a smaller proportion of the decorated sherds
are nonlocal (although nonlocal gray ware sherds re-
main more common at the village than elsewhere). The
perceived differences in decorated sherd frequencies
may reflect the higher variability associated with ar-
chaeological sampling and clustering of vessels, in
which case no claim could be made for significance of
the different proportions.

Proportions of decorated sherds are different in the
direction expected for ritual foci during the slightly later
use of the great kiva at Singing Shelter. Decorated
sherds comprise 13.0 percent of collections from Rio
Vista and House Creek Villages, whereas they only
comprise 10.6 percent in the remainder of the project
area. Nonlocal sherds are also considerably more abun-
dant in association with the 2 villages, and nonlocal
decorated sherds account for nearly all of the perceived
difference. The large sample sizes for the 2 collections
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Table 2.9 - Sherd source frequencies at ritual foci within the Dolores Project area

Location Sherd origin Gray Ritual focus Total
Decorated Contemporary collections
Gray Decorat¢ Total
N % N % N % N % N % N %
Oversize pitstructure at Dolores Tract 881 87.1 52 28.6 933 78.1 17 300 97.1 622 33.3 17 922 91.0
Grass Mesa Village Other Mesa Verde 127 12.5 25 68.7 252 21.1 452 25 1228  65.8 1 680 8.5
Extraregional 4 0.4 2 1.1 6 0.5 38 0.2 9 0.5 47 0.2
Indeterminate 3 1.6 3 0.3 29 0.2 7 04 36 0.2
Total 1012 1000 182  100.0 1194 1000 17819 1000 1866 100.0 19685 100.0
Great kiva at Dolores Tract 2 381 939 65 233 2 446 86.9 15 515 96.3 388 147 15853 86.1
Grass Mesa Village Other Mesa Verde 137 5.4 206 73.8 343 12.2 498 3.1 1932 84.2 2430 13.2
Extraregional 7 0.3 8 29 15 0.5 80 0.5 16 0.7 96 0.5
Indeterminate 11 04 1t 04 20 0.1 8 0.3 28 0.2
Total 2536 1000 279 .0 2815 1000 16 113 100.0 2294 100.0 18407 100.0
Great kiva at Dolores Tract 6242 98.1 Z 21.2 6 443 88.2 9 876 98.0 570 47.9 10 446 927
Singing Shelter Jther Mesa Verde 115 1.8 748 78.8 863 11.8 152 1.5 613 515 765 8
Ixtraregional 2 0.0 2 0.0 40 04 7 0.6 47 04
ndeterminate 1 0.0 1 0.0 7 0.1 1 0.1 8 0.1
Total 6360 100.0 949 | 0 7309 100.0 10075 1000 1191  100.0 266 100.0
Oversize pitstructures at olores Tract 35 009 9761 2009 45.6 37018 91.9 22296 98.0 1077 45.5 23373 93.1
McPhee Community Clustes  ther Mesa Verde 768 2.1 2260 513 3028 7.5 395 1.7 1270 53.7 1665 6.6
itraregional 77 0.2 99 22 176 0.4 24 0.1 17 0.7 41 0.2
Indeterminate 20 0.1 40 05 60 0.1 25 0.1 1 0.0 26 0.1
Total 35874 100.0] 4408 100.0] 40282 100.0] 22740 1000 2365 1000 25105 100.0
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Table 2.10 - Frequencies of ceramics by ware and presumed source in dat  ollections
Time Ware Mesa Verde manufacturing tracts Cibola | Kayenta | Kayenta | Chuska | Mogollon | Indet Total
peniod or
(A.D) Dolores San Juan | Cahone | Sandstone | Animas | Blanding Cibola
(N) ) (N (N @[ (N) @GN %) (N %[N ®N) RN (N N (N (%] (N) (%)
600-720 | Gray 9594 946, 52 0.51297 29/151 1.5|1 0.0 14 C 1 00 27 0.3(10137 93.8
White 588 87.6| 34 5] 8 1.2} 26 39 2 03] 5 0.7 8 1.2 671 6.2
Red 2 66.7 I 333 3 00
Total N 10 182 86 305 177 1 2 3 19 1 35 ) 8LL
Total % 94.2 0.8 28 1.6 0. 0.0 0.0 0.2 I 0.0 0. 100.0
720-800 |Gray 22054 955| 76 031524 23|27 1.22 0. 89 0.4 33 0. I 0.0 50 0. 3100 90.4
White 872 82.0| 74 70/ 76 71| 24 23 3 03]t 0.1] 4 0. 9 08| 1063 4.2
Red 1359 99.7 1 0.1 3 02| 1363 5.3
Smudged 30 857 S 14.3 35 0.1
Total N 22956 150 600 295 2 1359 92 2 37 1 5 62 25561
Total % 89.8 0.6 2.3 1.2 0.0 53 0.4 0.0 0.1 0.0 0.0 0.2 100.0
800-840 |Gray 26124  97.0| 259 1.0|311 1.2[130 0.5(1 0.0 26 0.1 63 02 3 00 25 0.1126942 86.9
White 741 684 315 29.1| 4 04! 4 0.4 2 0.2{ 3 03] 9 0.8; 1 0.1 5 0.5 1084 3.5
Red 2988 100.0 I 0.0 2989 9.6
Smudged 1 333 2 66.7 3 0.0
Total N (26 866 574 315 134 1 2988 28 3 72 4 2 31 31018
Total % 86.6 1.9 1.0 0.4 0.0 9.6 0.1 0.0 0. 0.0 0.0 0.1 100.0
840-830 |Gray 25135 97.7) 208 0.8/239 09] 48 0.217 0.0 22 0.1 41 0. 4 00 22 0.1|125726 90.4
White 1051 83.5] 124 98| 18 14| 33 2.6 2 02}13 1.0] 6 0. 5 04 7 06| 1259 4.4
Red 1453 99.5 2 01 6 0.4] 1461 5.1
Smudged 15 882 2 11.8 17 0.1
Total N {26 201 332 257 81 7 1453 24 13 47 i 2 35 28 463
Total % 92.1 1.2 09 0.3 0.0 5.1 0.1 0.0 0.2 0.0 0.0 0.1 100.0
880-920 |Gray 45863 98.0| 430 0.9|160 0.3]101 0.2|6 0.0 " 0.0;18 0.0|71 0.2 67 0.1 83 0.2.46 810 88.5
White 2807 76.8] 669 183 5 0O.4] I5 0.4 52 1.4 27 071 40 1.1 39 11| 3654 6.9
Red 2411 995 2 01 10 04| 2423 4.6
Smudged 2 667 1 333 3 0.0
Total N (48 672 1099 165 116 6 2411 63 18 98 9 1 132 52 890
Total % 92.0 2.1 03 0.2 0.0 4.6 0.1 00 0. 0.2 00 0.2 100.0
920-980 |Gray 19695 929(1248 591 62 03] 35 0.2(1 0.0 22 0. 5 04 52 02,2119 80.4
White 1925 49.4)1713 440, 8 02| 4 0.1 65 17|12 0.3(70 i. 8 1.7 28 07| 3893 14.8
Red 1274 997 1 01 3 02( 1278 4.8
Smudged 1 500 1 50.0 2 0.0
Total N (21 621 2961 70 39 1 1274 65 12 92 14 1 83 26 363
Total % 820 11.2 03 0.1 0.0 4.8 0.2 00 0.3 0.5 0.0 0.3 100.0
NOTE: Indet - Indeterminate.
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White ware vessels were obtained from generally greater
distances than gray ware vessels (fewer locally made white
wares) throughout the A.D. 600-980 period. This con-
forms to the expected frequency distribution based on
the assumption of a restricted number of white ware pro-
duc  households scattered across the Mesa Verde re-
gion. The sources of white wares do not appear to vary
with the sources of gray wares through the A.D. 600-920
period, and San Juan Tract sources are disproportionately
abundant. This pattern suggests that the exchange net-
works fort 2 :re partially distinct, and that
relatively more white ware production took place in the
San Juan tract as opposed to the Cahone and Sandstone
Tracts. After A.D. 920, gray and white ware sources co-
vary to a greater degree, with fewer Cahone and Sand-
stone Tract vessels of both wares.

Unequivocal extraregional white ware sherds are de-
rived from the Kayenta region prior to A.D. 800, and
from the Chuska region after A.D. 800. Cibola white
ware sherds are present from A.D. 720 and are present
in large numbers after A.D. 880, but their identification
is less secure than those of the other regions. However,
the Cibola sherd frequency pattern matches the relative
shift in regional exchange network orientation (from the
west and southwest to the south and southwest) that is
evidenced in vessels from the other regions. The dis-
crepancy between the relatively stable extraregional
gray ware frequency and the steadily increasing extrare-
gional white ware frequency points to the expansion of
regional ties at the same time that increasing local pop-
ulation should satisfy kinship-based obligation net-
works within a more restricted area. Since white ware
vessels were available within the region, an increasing
importance of symbolic motivations for some of the
extraregional white ware exchange is possible.

Red ware vessel exchange fluctuated in intensity
through time with little or no source variation. Talla-
hogan Red was present from the Kayenta region in ex-
tremely low frequencies and for only a short period of
time. Sanostee Black-on-red was available from the
Chuska region for a slightly longer period of time, but
also in low frequencies. Since interplay between differ-
ent sources does not appear to have been a factor, the
variation in red ware frequency must be either a con-
sequence of variation in production volume or in the
efficiency of the distribution network. The increase in
red ware frequency in A.D. 800-840 collections is as-
sumed to be the result of increased pro-
duction in response to the developing demand for ves-
sels of the ware. The decline in red ware frequency
corresponds to the period of greatest population in the
Dolores Project area (Schlanger 1985) and could con-
ceivably be the result of stable production spread over
increasing population. However, immigration appears
to contribute significantly to the population growth

ADDITIVE TECHNOLOGIES

(Schlanger 1985). Under these condition, immigrants
should bring some of their exchange network linkages
with them, and the imbalance between a stable supply
and the A.D. 840-880 population increase is unlikely
to account for a halving of the red ware frequency. In-
stead, the same factors influencing population dislo-
cation in the Dolores Project area may have affected
production in the southeastern Utah source area for
red ware vessels (chap. 14).

Mogollon smudge ware vessels represent an unusual
case, and the mechanism for their movement may in-
clude the immigration of several i v 1als into t
Dolores Project area (Wilson 1985). Mogollon vessels
have been described in Basketmaker III Anasazi con-
texts to the south of the Mesa Verde region (Roberts
1929:108), and what appear to be Anasazi replicas of
the smudging technique have also been reported (Rob-
erts 1929:108; Morris 1980:56-57).

Cultural Process

The study of culture process (Problem Domain 5) has
been formalized within DAP activities as an integrated
effort to investigate culture change within the Dolores
Project area. This effort has sought to relate patterns of
change identified within the confines of individual DAP
analysis groups to the adaptive aspects of cultural sys-
tems. Contributions of the ATG toward this effort are
dispersed throughout the latter half of this volume, and
the substantive studies will not be reiterated here.

CONCLUSION

Additive Technologies Group activites have spanned the
1978-1985 period and have involved more than 25 in-
dividual analysts, 2 administrators (William A. Lucius
and the author), and over half a million items of material
culture. The long duration of the effort and its intensity
have provided ample opportunity for errors in judgment,
corrections of errors, subsequent additional errors, and
occasional success. Personnel turnover was an inevitable
consequence of the duration of the project, and this, cou-
pled with the evolution of the perception of differences,
have created monumental problems in maintaining data
consistency, problems addressed with variable success
(Blinman et al. 1984). The masses of material have been
a liability in that preliminary analysis of sherd collections
have consumed nearly all of the ATG effort allocation,
leaving relatively little time for intermediate data analysis
and the evaluation and revision of analysis procedures.
However, these same masses of material have supported
studies of material culture variability that could only be
conducted at this scale and that are necessary foundations
to the investigation of the operation of past cultural sys-
tems. Although many of the substantive contributions of
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the ATG have been summarized or listed in this volume,
conside " "y more potential lies untapped with the vo-
luminous data files of the DAP.
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and that contain no more than 30-percent contami-
nating materials (integrity = 2, 3, 4) are presented in
tables 3.1, 3.2, and 3.3.

From the tables, several important variables have been
selected for  scussion, and data for these variables are
presented as a series of graphs. Figure 3.1 presents DAP
phase data for the FLT variable “‘morpho-use,” which
is a grouping of flaked lithic tools into major types, and
2 diversity measures calculated n tool types. In ad-
dition, a site category called group “A” is presented for
comparison with e phase profiles. __is group “A”
category is the collection of all excavated DAP aceramic
or minimally ceramic sites. Data samples from the Cou-
gar Springs Phase and the Sundial Phase are rather
small, particula  the former, because few relatively
uncontaminated contexts can be confidently assigned
to these early and late phases.

From figure 3.1, the 4 phases display generally similar
FLT assemblages, suggesting a rather basic flaked lithic
toolkit throughout the entire DAP sequence, without
the addition or letion of major tool types, at least
insofar as they are recognized in this analytic system.
In addition, major proportions of these types in the
phase assemblages differ minimally, particularly among
the Sagehen, McPhee, and Sundial Phases, indicating
a fundamentally stable pattern of environmental ad-
aptation with respect to flaked lithic tools. The Sagehen
and McPhee Phases, which comprise considerably the
greatest proportion of the DAP archaeological remains,
are especially similar to FLT profile. The earlier Cougar
Springs Phase is noticeably distinct in having a greater
proportion of used flakes; fewer bulky items such as
cores, cobble tools, and thick unifaces or bifaces; and
relatively more high-production-input items such as
thin bifaces and projectile points. These differences are
anticipated, given the presumed association of these
remains with activities that are seasonal in nature and
require considerable mobility. The late (post-A.D.
1050) reoccupation of the Dolores valley expressed in
the Sundial Phase FLT materials seems consistently to
indicate a slight shift in assemblage composition back
towards the Cougar Springs pattern, though this indi-
cation is not strong.

e group A category presented in figure 3.1 consists
of DAP excavated sites that have fewer than 5 sherds;
these are contexts with the greatest chance of being
preceramic, since they are virtually nonceramic (these
sites are discussed later in detail). This group may, how-
ever, include nonceramic Anasazi contexts. Not sur-
prisingly, therefore, the group A FLT profile resembles
the Cougar Springs Phase profile in several ways, par-
ticularly since most of the Cougar Springs materials are
included in the group A category.

104

Throughout this examination of DAP lithic assemblage
characteristics, the measurement and interpretation of
assemblage diversity is presented. The Shannon-Wiener
index is a synthetic measure of diversity that combines
the number of classes (or richness) with the distribution
of individual cases among those classes (or evenness).
It is an “information content” measure of group het-
erogeneity especially sensitive to variation in rarely oc-
curring classes (Peet 1974:292-304) but is also sensitive
to sample size. The equitability index measures the
evenness of the distribution of items among the classes
present in the si  Hle (Peet 1974:288, 298-301) and is
less dependent on sample size. (Refer to Hruby [1985]
for a discussion of the definition and use of these di-
versity measures.) More classes of tools and more even
distribution of individual tools among those classes re-
sult in higher diversity scores. Increased tool diversity
should be associated with increased task diversity, at
least to the extent that the tool types defined in the
analysis can be related to functional task categories.
Formulas for both the Shannon-Wiener and equitability
indexes are from Odum (1971:144). FLT morpho-use
diversity is calculated | n a recode of 18  \ctionally
defined tool classes (Phagan and Hruby 1984:55).

The interpretation of assemblage diversity among such
composite data groups as phases should be considered
tentative. Values for the Shannon-Wiener index, which
includes both the number of classes and the distribution
of cases among them, and which is also rather sensitive
to sample size, are expected to be higher than equita-
bility scores, which involve only the stribution of
cases among a known number of classes and which are
much less sensitive to sample size. The Cougar Springs
Phase, which is presumed to represent brief summer
occupations of the valley for rather specialized pro-
curement purposes, quite expectedly demonstrates a
considerably reduced FLT diversity. The Sagehen and
McPhee Phases, which represent a complete range of
year-round subsistence and maintenance activities,
demonstrate an increased FLT assemblage diversity.
The intermediate diversity of the Sundial Phase assem-
blage tends to support the assumption that this later
Anasazi occupation of the Dolores River valley may
have been seasonal in nature, or of restricted duration.
The unusual pat n of dive ty d rated by
group A, particularly its high equitability value, is not
easily explained but does suggest that the differential
manner in which the site groups were selected may be
responsible (i.e., other data groups have a definitive
underlying similarity in that they are organized by
phase, subphase, or site type).

Figure 3.2 presents several FLT and FLD variables in-
terpretable largely with reference to production tech-
nology, with data again arranged by phases and the




Table 3.1 - Flaked lithic tool variables hv nhase and group A

REDUCTIVE TECHNOLOGIES

Variable Phase
Value
Cougar Sagehen McPhee Sundial Group A
Springs
(N=149) (N=8298) (N=12 680) (N=502) (N=1164)
% % % % %
Specific material identification®
Nonlocal 13 3 3 5 10
Morrison quartzite 25 28 29 21 13
Morrison chert 0 5 5 4 3
Burro Canyon quartzite 49 10 8 13 40
Burro Canyon chert 6 19 13 14 24
Local cobbles (hornfels) 0 14 23 25 4
Local, nfs 5 15 13 14 6
Grain size
Fine 48 19 27 19 38
Very fine 32 50 50 55 23
Microscopic 19 29 22 25 37
Morpho-uset
Utilized flake 66 43 43 53 50
Core 3 8 6 5 2
Used core, cobble tool 3 13 13 1 2
Thick uniface 4 11 11 9 6
Thin uniface 1 5 3 2 5
Specialized form 2 2 2 3 3
Thick biface ) 7 9 5 6
Thin biface 7 4 3 3 5
Projectile point o 4 6 4 12
Dorsal face evaluation
Items with cortex 16 40 47 38 23
Unworked items 69 64 65 69 62
Edged items 9 9 9 8 10
Primarily thinned 1 2 2 2 5
Secondarily thinned 9 2 3 2 6
Well shaped 5 2 3 2 8
Stylized o < 1 <l 1
Ventral face evaluation
Items with cortex 4 5 5 4 §
Unworked items 73 65 66 69 §
Edged items 5 9 9 9 §
Primarily thinned 3 2 2 1 §
Secondarily thinned 7 2 3 2 §
Well shaped 6 2 3 2 §
Stylized 0 <l 1 <l §
Edge direction
Unidirectional 8 18 18 16 15
Both 4 8 10 6 7
Bidirectional 17 11 12 1 22
Edge placement
None 67 54 54 61 51
Some 13 29 30 24 22
All 15 7 9 8 19
Core form
Unspecialized 3 18 [ 13 3
Specialized 1 ! 1 1 1
Stylized 0 <1 <1 0 0
Complete items 77 86 83 78 58
Mean weight (g) 62 99 95 75 32
Standard deviation (g) 157 197 76 149 107
FLT acquisition cost index 16.2 11.4 9.5 11.2 14.6
FLT production cost index 10.4 8.8 9.2 8.8 1.2
Total cost index 26.6 20.2 18.7 20.0 25.8
Morpho-use diversity
Shannon-Wiener index 0.60 0.84 0.84 0.7§ 0.75
Equitability index 0.52 0.67 0.67 0.61 0.75
Raw material diversity
Shannon-Wiener index 0.59 0.82 0.81 0.82 0.72
Equitability index 0.76 0.91 0.89 0.9t 0.79
FLD/FLT ratio 35.0 1.7 7.9 6.1 133
FLT/M'r ™ =i < e 2 27 28

* This variable is SPEFIDB, a recode of the raw material type (Phagan and Hruby 1984:45).
+ This variable is MORPHOA. a recode of the morpho-use category {Phagan and Hruby 1984:54-56).

§ Data not available.

All data are expressed as percentages except indexes, ratios, and weights.

nfs - Not further specified.
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Figure 3.3 - Nonflaked lithic tool morpho-use and diversity, by phase and group A.

900-975) Subphases of the McPhee Phase; and the
Marshview Subphase (A.D. 1050-1200) of the Sundial
Phase. Figure 3.4 presents for these subphases the s
FLT morphouse type and diversity information as pre-
sented for phases in figure 3.1. Two things are apparent
from this subphase distribution: first, a single pattern
of FLT distribution for all subphases is clearly shown,
with only minor variation in the proportions of used
flakes, used cores/cobble tools, and thick bifaces; and
second, no indication of temporal trends occurs in the
overall flaked lithic toolkit distribution or in any mor-
pho-use type. The Marshview Subphase demonstrates
extreme values for several of the morpho-use types, sug-
gesting a slightly different pattern of FLT-related sub-
sistence behavior for this later reoccupation of the
Dolores valley. Both diversity measures tend to confirm
these interpretations: general similarity of all sub-
phases, lack of temporal trends, and extreme variability
in the later Marshview Subphase.

The FLT and FLD production technology character-
istics shown in figure 3.5 demonstrate considerably
more subphase variability than did the FLT morpho-
use distributions. However, no indication of temporal
trends in the data is shown, insofar as their subphase
o ion may be interpreted temporally. Only the

3 FLT production input variables (FLT with bidirec-
tionally produced edges, with all margins produced, and
production cost index) show reduced ranges of sub-
phase variability. In addition, the mean weight of FLD
items shows a slightly reduced variability range. Vari-
ables such as these are not expected to show strong
subphase differential since basic tool production tech-
nology remains rather constant throughout the DAP
sequence. The later Marshview Subphase again con-
sistently demonstrates extreme values for most of the
selected technological variables. Subphase technologi-
cal variability is likely to be associated with such spa-
tial/organizational/functional differential as raw
material availability, overall settlement pattern, or lo-
cation of production, or subsistence behavior. The var-
iability is perhaps most appropriately subject to
subphase-by-subphase evaluation and interpretation on
the basis of specifically anticipated characteristics.

Figure 3.6 presents the subphase distribution for NFLT
morpho-use and diversity variables. This distribution
is quite similar to that observed for phases: very little
subphase variability in some of the tool types and a
great deal in others. Of particular importance is the very
low variability for one-hand manos and the rather ex-
treme variability for two-hand manos.
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Table 14 — Flaked lithic tool variables, by subphase

I

Variable Subphase
Value . . .
Tres Sagehill { Dos Casas | Periman Grass Cline Marshview
Bobos Mesa
(N=793) | (N=1317) | (N=4864) | (N=7049) | (N=375) | (N=1799} | (N=322)
% % % % % % %
Specific material identification®
Nonlocat 3 2 3 3 5 4 5
Morrison quartzite 22 kY] 27 30 43 2t 23
Mot chert 3 6 4 4 7 4 6
Bunu aunyon quanzite 10 7 10 9 6 8 12
Burro Canyon chert 8 1l 23 14 6 8 12
Local cobbles (hornfeis) 27 20 12 25 13 30 26
Local. nfs 20 17 14 1 15 1 15
Grain size
Fine 27 21 18 29 28 24 19
Very fine 54 58 46 47 52 56 57
Microscopic 16 20 33 22 19 20 23
Morpho-uset
Utilized flake 33 32 48 43 35 42 57
Core 7 8 9 7 7 ] 7
Used core. cobble tool 20 21 H 13 21 14 11
Thick uniface 11 10 10 12 9 11 8
Thin uniface 4 7 4 3 5 3 2
Specialized form 3 2 2 2 3 2 2
Thick biface 8 10 6 9 8 9 4
Thin biface 3 4 4 2 2 4 2
Projectile point 7 4 3 < 8 7 4
Dorsal face evaluation
Items with cortex 40 34 40 48 41 48 37
Unworked items 57 58 67 67 60 57 68
Edged items 8 10 9 8 6 13 9
Primarily thinned 2 1 2 2 1 2 ]
Secondarily thinned 3 2 2 3 3 3 2
Well shaped S 2 2 2 5 7 3
Stylized <l 1 <1 <l ] 1 1
Ventral face evaluation
Items with cortex 7 6 5 5 7 5 4
Unworked items 57 59 68 67 60 58 70
Edged items 7 9 8 8 7 13 7
Primarily thinned 2 1 2 2 1 2 1
Secondarily thinned 3 2 2 3 2 3 2
Well shaped 4 2 2 2 5 6 3
Stylized <t 1 <1 <1 ! 1 1
Edge direction
Unidirectional 17 19 17 18 17 18 12
Both 7 9 8 11 7 10 8
Bidirectional 17 13 9 11 17 14 8
Edge placement
None 51 50 56 53 53 53 65
Some 29 2 27 31 29 30 20
All 11 9 6 8 11 11 8
Core form
Unspecialized 22 25 16 16 23 14 14
Specialized 2 ! 1 1 l 2 <1
Stylized <l <l <1 <1 <1 <1 0
Complete items 80 on 8”7 en 89 o 83
Mean weight (g) 121 140 L0 v 176 91 68
Standard deviation (g) 208 209 200 181 249 164 116
FLT acquisition cost index 13.2 14.3 10.7 9.0 11.2 1.6 1.8
FLT production cost index 9.2 8.7 8.7 8.9 9.0 99 8.7
Total cost index 224 23.0 19.4 179 20.2 215 20.5
Morpho-use diversity
Shannon-Wiener index 0.91 0.90 0.80 083 092 0.86 0.71
Equitabitity index 035 0.73 0.64 0.66 0.76 0.68 0.59
Raw material diversity
Shannon-Weiner index 0.80 0.78 0.81 0.76 0.76 0.81 0.81
Equitability index 0.88 0.87 0.90 0.85 0.84 0.90 0.90
FLD/FLT ratio 64 82 74 74 714 9.3 40
FLT/NFLT ratio 19 1.7 3a 2.3 e te 2.8

This variable is SPEFIDB, a recode of the raw material type (Phagan and Hruby 1984:45),

t This variable is MORPHOA, a recode of the morpho-use category (Phagan and Hruby 1984:54-56).
All data are expressed as percentages except indexes, ratios, and weights.

nfs - Not further specified.
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Figure 3.5 - Flaked lithic tool and debitage technological variables,
by subphase. Flaked lithic tool and flaked lithic debitage
percentages are calculated from their respective assem-
blages.

Small habitation sites, or hamlets, represent year-round
occupation by | or a few families. They are sites at
which a wide range of subsistence and maintenance
activities occurred, usually over a several-year period,
they always involve significant architecture, and are ex-
pected to occur most frequently during the earlier Sa-
gehen Phase, prior to the development of large
aggregated villages.

Large habitation sites, or villages, represent permanent
occupation by 10 or more household units, they include
a maximum range of activities over a multiyear period,
and within the DAP sequence they are limited to the
late Sagehen and McPhee Phases.

The arrangement of lithic data by these 4 site type
groups should result in lithic artifact profiles particu-
larly useful in examining organizational/functional var-
iability in associated subsistence-related behavior.
Some particular correspondences of site type with tem-
poral period are anticipated. The site type lithic profiles
are presented in the following figures along with the
group A category defined in the preceding section,
which is in ded for comparison. The often proble-
matic aceramic sites included in this category may be

more interpretable in the functional site type frame-
work, rather than in the temporal or structural phase
context. Lithic data are presented by site type and group
A in tables 3.7, 3.8, and 3.9.

Figure 3.7 presents profiles by site type for FLT major
tool types and diversity indexes. All site types display
a more or less consistent FLT profile, which by this
point in the analysis may be considered a standard
toolkit for exploiting the area’s major resources during
the first millenium A.D. The greatest FLT site type
assemblage vartation occurs in the proportions of used
flakes, used cores/cobble tools, and projectile points, or
at both ends of a rather generalized production input
continuum. Of more importance is the obvious division
of the profiles into 2 distinct sets: the limited activity
and group A sites are clearly similar to each other and
distinct from the seasonal, hamlet, and village sites.
Some of these distinctions are not large, but are quite
consistent for a majority of the tool types.

The FLT tool type diversity measures are generally con-
sistent with this dual profile but have unusual and un-
expected characteristics as well. The hamlet and village
site type FLT assemblages have identical diversity
scores for both the Shannon-Wiener and equitability
indexes, while the seasonal site type assemblage is
slightly less diverse, indicating a slightly reduced range
of FLT-associated activity at these seasonal sites. Based
on the site type definitions outlined, this is precisely
the expected diversity pattern. The increased diversity
for limited activity sites, however, was not anticipated,
since these sites are presumed to represent a reduced
range of subsistence or maintenance activities. It may
be that any single limited activity site or even all limited
activity sites of a particular kind (such as large game
kill sites or resource quarry sites) could in fact have a
reduced FLT diversity, but that all limited activity sites
combined represent a much larger behavioral, and
therefore tool type, diversity. It seems unlikely, how-
ever, that this would totally account for the very high
diversity shown in figure 3.7. The unusual group A di-
versity, particularly its low Shannon-Wiener index
value, is at least partly the result of the analytic site-
grouping criteria outlined previously for this site group.

The FLT and FLD production technology profiles pre-
sented for site types in figure 3.8 even more clearly
demonstrate the distinction between seasonal, hamlet,
and village sites as opposed to limited activity and
group A sites. The limited activity and group A profiles
are virtually identical except for slightly increased pro-
portions of production input at limited activity sites,
along with a much greater FLD/FLT ratio. This may
indicate more actual production or maintenance of bi-
faces at limited activity sites than at group A sites.
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Figure 3.6 - Nonflaked lithic tool morpho-use and diversity, by subphase.

The set of seasonal, hamlet, and village sites demon-
strates many more FLT and FLD items retaining cor-
tex, fewer FLT items of microscopic-grained raw
material (especially villages), consistently less produc-
tion-input, much larger mean weight for both FLT and
FLD, and fewer debitage items/tool. These character-
istics all seem quite consistent with both the postulated
behavior ranges for the site types and the rather ex-
pedient nature of most Dolores Anasazi FLT produc-
1 and use.

The site type profiles of NI ' distribution and diver-
sity in figure 3.9 continue to illustrate the consistent
distinction between limited activity and group A sites
as opposed to seasonal, hamlet, and village sites. The
limited activity and group A sites display similarly
lower proportions of most NFLT categories than do the
longer occupied sites, except for onehand manos and
slab/basin metates, precisely the 2 related categories
that should be better represented at these briefly oc-
cupied or aceramic sites (refer to Phagan [1985b]). The
relative proportions of two-hand manos and trough me-
tates at seasonal, hamlet, and village sites indicates an
increased importance of these specialized food-pro-'
cessing items with increased occupation duration and
site complexity. The proportion of well-shaped items is
di tly related to that of r 10s, igh ates, and

large hafted tools. The site type variability in large
hafted items is not great but consistently indicates their
proportionally greater occurrence at more ¢ £,
longer occupied, and increasingly architectural site

types.

Both measures of NFLT diversity at site types show
extreme variability quite consistent with tool-task as-
sociations and subsistence behavioral patterns assumed
for the site types. Hamlet and village site NFLT diver-
sity is virtually equivalent; seasonal sites show reduced
diversity; group A sites demonstrate an even more re-
duced diversity; and limited activity sites show very
much the lowest number of tool types as well as the
most uneven distribution of items among those types.

The site type variability in lithic artifact assemblages
presented in figures 3.7, 3.8, and 3.9 is clearly more
quantitatively distinct and interpretable than is the
temporal or settlement system variability presented
earlier as phase or subphase profiles. Apparently, lithic
assemblages contribute more to an understanding of the
nature and range of subsistence and maintenance tasks
performed at various site types than they do to ques-
tions about when or within what subphase units they
were fo In Idiv ls 5 1
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Table 3.7 ™-"~4 ki~ «an] variables, by site type and grov

Variable Site Type
Value
Limited Seasonal Hamlet Village Group A
activity
(N=792) (N=2205) (N=7595) (N=8415) (N=1164)
% % % % %
Specific material identification*
Nonlocal 11 5 3 3 10
Morrison quartzite i3 22 27 25 13
Morrison chert 3 4 4 4 3
Burro Canyon quartzite 37 16 9 9 40
Burro Canyon chert 19 18 17 13 24
Local cobbles (hornfels) 5 16 15 27 4
Local, nfs 7 17 15 13 6
Grain size
Fine 39 25 i8 28 38
Very fine 24 45 51 49 23
Microscopic 2e 28 pis o 37
Morpho-uset
Utilized flake 37 50 42 42 50
Core 3 5 8 6 2
Used core, cobble tool 2 9 14 14 2
Thick uniface 8 11 1 1 6
Thin uniface 6 3 5 3 5
Specialized form 3 4 2 2 3
Thick biface 8 6 7 9 6
Thin biface 5 3 3 3 5
Projectil l 14 6 4 5 12
Dorsal face evaluation
Items with cortex 24 43 40 48 23
Unworked items 51 70 64 64 62
Edged items 16 8 9 10 10
Primarily thinned 5 2 2 2 5
Secondarily thinned 7 2 2 3 6
Well shaped 10 4 3 4 8
Stylized 1 <l <l 1 1
Ventral face evaluation
Items with cortex 5 4 6 5 §
Unworked items 55 7 64 64 §
Edged items 13 8 9 10 §
Primarily thinned 5 2 2 2 §
Secondarily thinned 7 2 2 3 §
Welt shaped 10 4 2 3 §
Qeulimad 1 <1 ‘ 1 §
Edge direction
Unidirectional 17 18 18 18 15
Both 10 8 8 11 7
Bidirectional 29 11 11 12 22
Edge placement
None 39 57 54 53 51
Some 27 28 29 3t 22
All 24 9 8 9 19
Core form
Unspecialized 4 10 18 16 3
Specialized 1 1 1 1 1
Stylized 0 0 <l <1 0
Complete items 60 78 86 82 58
Mean weight (g) 43 69 102 100 32
Standard deviation (g) 125 150 201 183 107
FLT acquisition cost index 16.9 11.3 11.6 9.6 14.6
FLT production cost index 12.2 9.2 8.8 92 11.2
.o T e 20.5 204 18.8 25.8
MOTPNO-use aIversity
Shannon-Wiener index 092 0.80 0.84 0.84 075
Equitability index 0.75 0.64 0.67 0.67 0.75
Raw material diversity
Shannon-Wiener index 0.77 0.81 083 0.80 0.72
Equitability index 0.85 0.90 092 0.89 0.79

* This variable is SPEFIDB, a recode of the raw material type (Phagan and Hruby 1984:45).

+ This variable is MORPHOA, a recode of the morpho-use category (Phagan and Hruby 1984:54-56).
§ Data not available.

All data are expressed as percentages except indexes, ratios, and weights.

nfs - Not further specified.
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Figure 3.8 - Flaked lithic tool and debitage technological variables, by
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debitage percentages are calculated from their respective

assemblages.

Greater raw material  versity

Better raw material quality, smaller grain size
Greater assemblage curation; more worn and
broken items

. Smaller mean tool weight

More technological nroduction input/tool
More and smaller bitage/tool

. Fewer and more specialized cores

. Less cortex remaining on tools and debitage
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II. As a direct or ir rect result of a hunti  :ol-
lecting subsistence pattern, Archaic assemboiages
should be characterized by the following:

A. More proiectile points and thin  faces

B. More{ :d lithic tools rela e to nonflaked
lithic t

C. Fewer expedient tools, such as used flakes

D. More functionally specialized  ked lithic
tools

E. More functionally generalized nonflaked
lithic tools

The 2 data sets to be used for comparison were then

carefully examined. From the possible Archaic or Ar-
chaic-containing contexts, only the better examined
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and better defined were selected. Intensive and con-
trolled surface collection, plus significant excavation
were required for inclusion. In addition, only site as-
semblages with at least 20 flaked lithic tools or 25 total
lithic artifacts were included in the analysis to improve
the statistical adequacy of the sample and to increase
the probability of its representing a substantial Archaic
expression. Seven DAP site assemblages were retained
to constitute data gr [, mixed Archaic and Anasazi.

These 7 assemblages were then carefully scrutinized to
identify their Anasazi components with reference to
nonlithic characteristics such as independent dating
evidence, site function, architecture, ceramic assem-
blage, locality, assemblage size, and excavation strategy.
After thus identifying the Anasazi components in the
mixed Archaic-plus-Anasazi data group (I), all DAP
pure Anasazi sites were then examined to select a set
of site assemblages that duplicated as  sely as possible
the Anasazi aspects of the mixed group I data set. Five
site assemblages were selected as the comparative ure
Anasazi data group II.

While unusual lithic characteristics may have been in-
volved in the initial recognition of potentially Archaic
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or Archaic-containing assemblages, such lithic charac-
teristics, particularly as an explicitly identified and
measured suite of logically associated variability, do not
define grov [ or its constituent sites. More important,
lithic characteristics have been explicitly avoided in de-
fining the matching Anasazi components of the 2 data
groups, so that any observed lithic variability is not a
product of the manner in which the groups were
constructed.

On the assumption that archaeological contexts with
similar nonlithic characteristics should also have sim-
ilar lithic assemblages, it is expected that the matched,
Anasazi components of the 2 data groups will contrib-
ute only minimally to any lithic differences between
them. Any major lithic assemblage differences should
then be due largely to the presence in group I of the
suspected Archaic materials. In addition, the confi-
nce with which any such differences are interpreted
as an Archaic expression should be dependent on the
extent of their agreement with the anticipated distinc-
tions between Archaic and Anasazi assemblages.

A one-way analysis of variance (SPSS {statistical pack-
age for the social sciences] ANOVA) was run on the two
data groups, using the FLT variable tool weight, as a
preliminary assessment of the overall variability (Nie

et al. 1975). Group I demonstrates high internal vari-
ability, and group II demonstrates very little. This can
be considered at least a preliminary indication that the
2 data groups do include different sorts of lithic vari-
ability, and in broadly anticipated fashion; i.e., the
mixed group I was expected to demonstrate greater
within-group variability.

A set of lithic variables thought to be relevant and useful
as indicators of the anticipated distinctions between
Archaic and Anasazi assemblages (refer to Phagan and
Hruby [1984] for the definitions and measurement of
these variables and their values). These data were then
compiled from the preliminary analysis computer files
for the 2 groups and are summarized in table 3.10. In
addition, several diversity and toolkit cost measures
have been calculated for the 2 groups, and these are
also presented in table 3.10 (the calculation of toolkit
cost is discussed later in this chapter and in Phagan
and Maloney [1983]; the calculation and use of diversity
measures is discussed in Hruby [1985]).

It is clear from table 3.10 that of the more than 30 direct
comparisons between the 2 data groups, the large ma-
jority demonstrate differences of considerable magni-
tude. In addition, an evaluation of these differences
with reference to the anticipated Archaic distinctions
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Table 3.10 - Selected lithic variables. bv eroups I and Il

Variable up I* oup Il
FLT variables :491) (N=299)
Morpho-use category:
Used flakes (%) 3.7 34.4
Cores (%) 4.9 20.1
Specialized forms (%) 5.7 1.7
Thick bifaces (%) 9.0 10.4
Thin bifaces (%) 12.0 6.0
Projectile points (%) 18.7 6.0
Microscopic raw material grain size (%) 36.3 22.1
Complete or nearly complete items (%) 67.0 829
Dorsal face evaluation:
Items with cortex (%) 214 324
Well-shaped and stylized faces (%) 29.8 4.6
Items with bidirectional edges (%) 40.5 220
Items with all margins produced (%) 19.8 12.4
Cores, unspecialized (%) 50.0 71.7
Cores, specialized (%) 29.2 233
Item weight:
Mean weight (g) 39.2 102.0
0.95 confidence interval (g) 30.4-48.0 79.5-124.5
FLD variables (N=10836) (N=3861)
Mean weight (g) 1.9 6.7
Items with cortex (5) 10.8 16.8
Microscopic raw material grain size (%) 28.8 24.1
FID/FIT ratio 22.1 12.9
NFLT variables (N=149) (N=206)
Morpho-use category:
One-hand manos (%) 25.5 5.3
Two-hand manos (%) 34 14.1
Complete or nearly complete items (%) 36.2 44.7
Item weight:
Mean weight (g) 975 2315
0.95 confidence interval (g) 582-1332 1606-3024
NFLT (% of all toals) 711 40.8
FLT raw material diversity:
Shannon-Wiener index 75 0.83
Equitability index 0.83 0.92
FLT morpho-use diversity:
Shannon-Wiener index 0.93 0.92
Equitability index 0.77 0.74
NFLT morpho-use diversity:
Shannon-Wiener index 0.52 0.85
Equitability index 0.50 0.74
Flaked lithic toolkit cost:
Acquisition cost index 16.3 15.6
Production cost index 12.5 9.7
Total cost index 28.8 253

* Group I - Mixed Archaic and Anasazi; includes Sites SMT2199,
SMTI02, SMT2236. SMT2242, 5SMT4690, SMT4789, and SMT4797.

t ipll -U
SMT2191, 5SMT2241, and 5MT4512.

xed Anasazi; includes Sites

AT2174, SMT2181,

Percentages are calculated from the group total for the appropriate data

category.




indicates that virtually all of the observed variability is
of the nature anticipated if the major between-group
difference is the presence of an Archaic component in
group 1. Not all of these differences, however, are sta-
tistically significant. A series of appropriate tests was
performed on 15 of the variables or combinations of
them, and statistically significant differences at the 0.05
level were confi  :d for 10 of the tests (referto ¢ n-
wald [1981] for details of these significance tests). Sev-
eral variables om table 3.10 that could be
conveniently graphed at the same scale are presented
in figure 3.10.

[t may be safely concluded that data group I does rep-
resent a mixture of Anasazi and Archaic materials. Fur-
ther, the lithic profiles may be used as a frame of
reference to determine the likelihood that other un-
known aceramic site assemblages in the project area
might be either Anasazi or Archaic expressions, so long
as their Anasazi components are not statistically
overwhelming.

RAW MATERIALS

In response to the DAP general research design (Kane
et al. 1983), and as specifically indicated in the midlevel
research design of the Reductive Technologies Group
(Phagan 1983:18-22), considerable analytic attention
has been directed to an assessment of lithic resources:
What resources were available? Which ones were used?
How were they used? How was their exploitation or-
ganized? All are questions of importance in understand-
ing Dolores Anasazi patterns of environmental
adaptation, particularly with reference to Problem Do-
main  Economy and Adaptation (Kane et al. 1983:4-
9).

The needs of Dolores Anasazi populations for lithic

terials are focused ir  :ateg :sto  ‘or building
and stone for producing tools. The latter may be di-
vided into materials for producing tools by flaking, such
as scrapers and projectile points, or by a pecking-grind-
ing-polishing technique, such as manos and axes. Lithic
properties, or characteristics, required for these 2 meth-
ods of stone tool production are very distinct, and ma-
terials with these differing properties occur quite
differentially in the environment. These sets of prop-
erties are identified in DAP preliminary analyses by
assigning a “lithic material class™ and “‘grain size” to
each item. In addition, each flaked stone tool receives
a “‘specific material identification” (refer to Phagan and
Hruby 984] for definitions of these lithic raw material
variables and values).

The bedrock geology of the DAP area consists of late
Jurassic and early Cretaceous period formations, which

REDUCTIVE TECHNOLOGIES

are well exposed in the steep canyon walls of the Do-
lores River, Dry Creek, Beaver Creek, and House Creek,
as well as the House Creek Fault escarpment. These
exposures are indicated on the map included as figure
3.11, and an abbreviated and localized stratigraphic de-
scription is provided in figure 3.12. Both the Morrison
and Burro Canyon Formations contain a wide range of
silicified se¢  nts, cherts, and a few opals and chal-
cedonies, many of which are good to fine quality for
producing flaked stone tools. In addition, the full range
of these locally available materials, a wide variety of
sedimentary and metamorphic materials, and a few in-
trusive igneous materials are available to at least some
degree in both the recent and ancient Dolores River
gravel deposits.

Materials for architectural use and for producing
ground stone, or nonflaked lithic, tools are also widely
available in the Dolores Project area, primarily from
the Dakota Sandstone, which forms the upper, most
resistant bedrock and controls surface topography over
most of the upland portion of the project area. It out-
crops frequently in small drainages as thin- to medium-
bedded, coarse-grained, well-cemented material, which
is ideal in shape and structure for both building stone
and the manufacture of grinding implements.

While many areas of the American Southwest have ad-
equate lithic resources to meet the stone tool and con-
struction needs of sizable populations, rarely is the
DAP area’s range of desirable variability and relative
ease of procurement matched. Only materials of spec-
tacular appearance and flaking quality are not found
within the project area. Many of the fine-grained sili-
cified sediments from both the Morrison and Burro
Canyon Formations are of adequate quality to produce
the most technologically demanding of the Anasazi
stone tools. Certainly the abundance and quality of
lithic resources was one of the area’s attractions for
aboriginal populations. To the extent that modern avail-
ability of these resources in gravels and natural expo-
sures is equivalent to pr  storic availability, they may
be treated as virtually unlimited and unchanging
throughout the Anasazi occupation.

In such a situation, lithic resource procurement strat-
egies should be rather casual and relaxed, should in-
volve little scheduling effort, and should normally
involve only individual or small-group activity. In
many cases, this procurement would frequently be
embedded within other scheduled activities: individ-
uals or small groups, in the process of traveling to or
from other activity locations, would simply stop briefly
to collect a few needed raw material items, reduce them
minimally, and continue with scheduled activity. Such
an expedient approach to raw material procurement
should be accompanied by a similar approach to both
production and use of most stone tools (Bir d 1977,
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Figure 3.13 - Flaked lithic tool raw materials, by subphase.

be left behind. The relationship between a limited set
of specific tasks and the particular toolkit necessary is
direct and close.

Seasonal sites are clearly distinguished from limited
activity sites in having reduced proportions of the bet-
ter quality nonlocal and Burro Canyon quartzite ma-
terials, and increased proportions of the generally
poorer quality Morrison quartzite and materials from
the river gravels. This very different pattern of raw ma-
terial selection is also best explained by differences in
the nature and tool requirements of most tasks per-
formed at the 2 site types. Seasonal sites represent a
wider range of more generalized tasks, perhaps asso-
ciated with opportunistic procuring and processing of
a variety of small mammals and with maintenance and
domestic activities associated with seasonal periods of
site occupation. Seasonal sites are differentiated from
hamlets primarily in that the later display a further
decreased proportion of Burro Canyon quartzite and a
further increased proportion of Morrison quartzite,
both of which may be viewed as an amplification of the
same behavioral/organizational patterns associated
with increasing occupation duration and an increased
range of generally less specialized tasks. With reference
to FLT raw material assemblages, seasonal sites are
much more closely related to permanent habitation
h  :tsites than to]  ted activity sites.

Village sites are distinct from hamlets only in that vil-
lages display a marked increase in the proportion of
local cobbles, or hornfels. This distinction is quite likely
the result of settlement pattern factors combined with
an Anasazi tendency toward using the most immedi-
ately available raw materials for as much of the toolkit
as possible. Hamlet sites, which are concentrated in the
earlier portion of the DAP sequence, are scattered
rather evenly over the entire project area, and are par-
ticularly common in the S;  hen Flats-north Sagehen
area. Many are located at some distance from the Do-
lores River, and these gravels are the only source of the
local cobbles (hornfels) raw material category. The vil-
lage sites, however, are all located quite close to the
river where hornfels is among the most readily available
material. The FLT acquisition cost index seems to re-
flect quite appropriately the site type distinctions in raw
material acquisition patterns previously outlined, par-
ticularly when it is recalled that most seasonal sites are
generally contemporaneous with villages and share to
some extent a focus on low-cost hornfels.

These data, as well as from the lithic profile data in the
preceding section, show that the functional/organiza-
tional data arrangement by site type provides more use-
ful interpretable variability among Dolores Anasazi
FLT assemblages than does the largely temporal ar-
rangement of the same data by subphase.
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Figure 3.14 - Flaked lithic tool raw materials by site type.

When attention is shifted from the classes of raw ma-
terials used for FLT assemblages to how those materials
were used, the addition of the tool morpho-use cate-
gory, or tool type, to the same subphase and site type
data groupings is necessary. Figures 3.15 through 3.21
are separate graphs for each major raw material group,
in which the proportion of each tool type made from
the raw material is plotted for each subphase. The sub-
phase variability of tools made from nonlocal raw ma-
terials is shown in figure 3.15. These materials
constitute only 2 to 5 percent of FLT subphase assem-
blages, and several of the samples are quite small for
reliable interpretation. Nonlocal materials are clearly
concentrated as either used flakes or projectile points
in all subphases, with the relationship between the 2
generally inverse: fewer nonlocal used flakes is accom-
panied by more nonlocal projectile points, and vice
versa. There is no indication of a temporal trend in
these data. The small Grass Mesa Subphase assemblage
of nonlocal materials (N = 17) consists of only bifaces
(18 percent) and projectile points (82 percent).

The pattern of Morrison quartzite FLT distribution
(fig. 3.16) is very consistent for all subphases, with only
some slight variability in the proportion of used flakes,
used cores/cobble tools, and thick bifaces. These readily
available, medium- to good-quality materials, along
with the hornfels materials from the river gravels, con-
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sistently make up the greater portion of all subphase
FLT assemblages. This reflects the generally expedient
nature of the Dolores Anasazi FLT technology, plus its
rather low, raw material quality demands. The small
Marshview Subphase Morrison quartzite assemblage is
somewhat distinct in that it demonstrates clear ex-
tremes for cores and thick bifaces. This may indicate a
tendency for this later population to leave these par-
ticular materials as chunkier cores rather than further
reducing them to thick bifacial cores. Again, no sug-
gestion of temporal trends in these data is indicated.

The profiles for Morrison cherts (fig. 3.17) represent
much smaller proportions of the FLT subphase assem-
blages, making up only 3 to 7 percent of these assem-
blages. These cherts are far less plentiful in the
Morrison Formation than are quartzites, and fre-
quently have serious internal flaws or incipient fracture
planes. Morrison chert does rarely occur without such
internal flaws, and in such instances it is superior ma-
terial for the production of high-input bifacial items.

The distribution of Burro Canyon quartzite (fig. 3.18)
demonstrates less subphase  isistency than other local
raw material types. Highly variable in quality, it ranges
from virtually unflakable to very highly silicified, reg-
ular, and predictable. Apart from a marked tendency
to occur with greater frequency as either used flakes or
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Figure 3.17 - Subphase flaked lithic tool variability, Morrison chert raw materials. The percent-.
ages provided in the legend box are the proportion of Morrison chert in the subphase

flaked lithic tool assemblage

flakeable quality, are all recoded here as local materials,
nfs. Because they are normally of rather poor flaking
quality, their subphase FLT distributions are antici-
pated to demonstrate increased proportions of low-in-
put items. Figure 3.21 confirms this expected pattern,
though the rather extreme subphase variability in used
flakes and used core/cobble tools is unexplained.

The preceding series of graphs indicates raw materials
were selected and used by the Dolores Anasazi for FLT
production in ways that vary considerably according to
raw material type, morpho-use tool type, and subphase.
The better quality raw material categories tend to dem-
onstrate considerably more subphase variability in
morpho-use type, while the poorer quality materials
show very little subphase variation in morpho-use type.
No indication exists, however, that any of this subphase
variability constitutes consistent temporal trends in the
selection or use of any particular raw materials for par-
ticular tool classes.

Figures 3.22 through 3.28 are separate graphs for each
raw material group, in which the proportion of each
morpho-use tool type made from the raw material is
plotted for each major site type. Figure 3.22 presents
the FLT site type distribution for nonlocal raw mate-
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rials. These materials make up only 3 to 5 percent of
seasonal site, hamlet, and village FLT assemblages, but
constitute 11 percent of the limited activity site type
assemblage. Reasons for this increase may involve the
likelihood of an increased proportion of Archaic expres-
sions in this site type, a range of activities performed
that required tools to be made to more exacting design
requirements, or the presence and use at these sites of
more highly curated items of personal gear (Binford
1979), all of which are presumed to have increased tool
production input demands and, therefore, greater pro-
portions of better quality nonlocal material. These non-
local materials demonstrate a very similar distribution
among site types, with high proportions of used flakes,
thin bifaces, and projectile points, and rather low pro-
portions of all other tool types. The seasonal site dis-
tribution demonstrates a minor exception in having an
increased proportion of specialized forms and a de-
creased proportion of thin bifaces. This may be the
result of some particular set of subsistence or mainte-
nance tasks performed at field house sites.

The site type distribution of Morrison quartzite flaked
lithic tools is presented in figure 3.23. This material
type makes up approximately 25 percent of the seasonal
site, hamlet, and village FLT assemblages, but only
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Figure 3.20 - Subphase flaked lithic tool variability, local cobbles (hornfels) raw materials. The per-
centages provided in the legend box are the proportion of local cobbles in the subphase

flaked lithic tool assemblage.

constant proportion, though extended search time
makes its cost relatively great. Most Morrison chert
collected turns out to be inappropriate for the most
technologically demanding tasks and therefore becomes
used flakes and other low-input items, but the occa-
sionally superior pieces become thin  faces or projec-
tile points. This may account tor the tentative
distribution of Morrison chert among limited activity
sites, in which a technologically more specialized and
demanding range of tasks results in greater selection for
the better raw material, and its use for projectile points
rather than used flakes.

Figure 3.25 presents the site type distribution of FLT

irpho-use categories for Burro Canyon quartzite.
This material is often rather coarse in absolute grain
size, but may nevertheless be extremely well silicified,
so that fracture occurs very predictably through the in-
cluded sand grains rather than around them, thus in-
creasing the utility of the material for high-input items.
_..e very consistent distribution for all 4 site types
clearly indicates a use pattern congruent with these
characteristics. This consistency in FLT use occurs de-
spite extreme differences in the proportion of the site
type assemblage constituted by the material type. Burro
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Canyon quartzites make up only 9 percent of the per-
manent habitation assemblages and 16 percent of the
seasonal site assemblage, but comprise 37 percent of
FLT items from limited activity sites, the largest pro-
portion of any material type. It is apparently used in
the same basic way for stone tool production, regardless
of how much is in the site type assemblages.

The FLT distribution of Burro Canyon chert in site type
assemblages is given in figure 3.26. This material type
occurs as a much more regular proportion of site type
assemblages, varying only between 13 and 19 percent.
In addition, its tool type distribution is generally quite
similar for all 4 site types, though the limited activity
sites assemblage displays a slight tendency toward ex-
treme values for most tool types.

The use of local cobbles in the site type FLT assem-
blages is shown in figure 3.27. This rather intermediate
quality material is only a minor constituent of limited
activity sites, is better represent  in the seasonal and
hamlet site type assemblages, and comprises over 1/4
of the village sites FLT assemblage. This distribution
is almost certainly related to the reduced need at lim-
ited activity sites for the heavier, low-input tools most
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Figure 3.21 - Subphase flaked lithic tool variability, local raw materials, not further specified. The
percentages provided in the legend box are the proportion of local materials, not further
specified, in the subphase flaked lithic tool assemblage.

suitably made from hornfels cobbles, as well as to the
proximity of village sites to the river gravel source of
this matertal. The tool type distribution of this material
is quite different from those previously considered and
is quite consistent among the site type assemblages.
partict  ly the o ,h zt,andvi ol
Cobbles are used quite regularly for larger, heavier, low-
input tools regardless of the assemblage proportion they
comprise or the site type in which they occur. Hamlet
and village assemblages are virtually identical with ref-
erence to the proportional occurrence of FLT morpho-
use types; the small sample from limited activity sites
deviates slightly in its proportion of thick unifaes and
thick bifaces.

The site type distribution of local materials, nfs, is pre-
sented in figure 3.28. These assorted, locally available
materials are normally of rather poor flaking quality,
and their FLT distribution is therefore quite similar to
the preceding hornfels material type; most tools made
from these assorted materials are larger, low-input
items. The assemblages from seasonal, hamlet, and vil-
1 iites senerally quites  lar, but the |l

ited-activity site type sample is distinct and constitutes
a much smaller proportion of the FLT assemblage. Ap-
parently, at limited activity sites the best of these as-
sorted materials have been selected for the production
of projectile points.

From the preceding data, the critical organizing vari-
ables with reference to both the selection and use of
lithic materials are those related to site type rather than
subphase. Further, 2 consistent basic patterns for this
raw material selection and use are: one for limited ac-
tivity sites, and another for seasonal, hamlet, and vil-
lage sites.

Limited activity sites are consistently more distinct
from seasonal sites than seasonal sites are from per-
manent habitation sites. Two factors seem particularly
important in explaining this dichotomy in site type var-
iability. First, and probably most important, is the char-
acter of subsistence and maintenance activities
assumed to have occurred at the site types, especially
with reference to a very brief as opposed to a seasonal
or year-round occupation, and also with reference to
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Figure 3.22 - Site type flaked lithic tool variability, nonlocal raw ma-
terials. The percentages provided in the legend box are
the proportion of nonlocal materials in the site type
flaked lithic tool assemblage.

the proportion of subsistence or extractive behavior as
opposed to general maintenance behavior. Limited ac-
tivity sites, which are presumed to represent brief ep-
isodes of individually specialized resource extractive
behavior, consistently demonstrate more intense selec-
tion and use of better quality lithic materials for the
production of more technologically demanding high-
input tools. Habitation sites, on the other hand (even
those limited sonal occupation), consistently
de  ns a more expedient and technologi-
cally less demanding pattern of raw material selection
and use.

A second factor involved in explaining the dichotomous

pattern of lithic material selection and use is the lo-
i it 1c

the relative cost ot acquiring the material, especially

with reference to mobility and transportation. The only

indication of temporally associated lithic raw material

variability is that which also corresponds with major
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Figure 3.23 - Site type flaked lithic tool variability, Morrison quartz-
ite raw materials. The percentages provided in the leg-
end box are the proportion of Morrison quartzite in the
site type flaked lithic tool assemblage.

settlement pattern change: the later movement of the
Dolores Anasazi to large villages located close to the
river is accompanied by a marked increase in the pro-
portion of gravel-derived materials and the lower input
tools produced from them. The more mobile occupants
of limited activity sites, regardless of temporality,
brought with them for restricted ranges of specialized
subsistence-related tasks a flaked lithic tool assemblage
heavily focused on better quality materials from a wider
geographic range, both local and nonl dor  re
technologically demanding, high-input items. This var-
iability in the cost of acquiring lithic raw materials, as
well as their differential use for tool production, is con-
sidered more specifically in the following section.

FLAKED LITHIC . DOLK.. COST

The suggestion of differential lithic raw material ac-
quisition and use patterns associated with (a) the rel-
ative locations of raw materials and sites, and (b) the
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Figure 3.24 - Site type flaked lithic tool variability, Morrison chert
raw materials. The percentages provided in the legend
box are the proportion of Morrison chert in the site
type flaked lithic tool assemblage.

functional role of tools and assemblages as indicated
by differing amounts of technological production input
prompted a more detailed examination of these factors
in DAP assemblages. Further, the distinctly economic
orientation of al project documents and synthetic
studies (Kane et al. 1983; Lipe 1984a, 1984b; Phagan
1983) suggested the utility of an economic approach to
such a detailed analysis. The study developed has been
reported elsewhere (Phagan and Maloney 1983) and is
summarized here with the inclusion of complete rather
than preliminary data.

An intensive survey of the DAP area was conducted to
acquire a detailed understanding of the geological dis-
tributions of lithic materials suitable for producing
flaked tools (Phagan and Maloney 1981, 1983) as well
as a detailed reassessment of all potential lithic quarry
sites located by the original project area surveys. An
additional aspect of the study was the development of
a method for calculating relative lithic resource acqui-
sition cost and tool production cost. These cost cal-
culations may then = collected for spatial clusters of

REDUCTIVE TECHNOLOGIES
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Figure 3.25 - Site type flaked lithic tool variability, Burro Canyon
quartzite raw materials. The percentages provided in
the legend box are the proportion of Burro Canyon
quartzite in the site type flaked lithic tool assemblage.

DAP sites, compared, and interpreted in economic
terms.

An important aspect of comprehending any economic
system is some method of quantifying and comparing
the concept of cost, in this case the cost of acquiring
or producing flaked stone tools. This cost may in fact
be relatively minor with respect to the total Anasazi
economic system, and may in addition be a relatively
affordable cost, particularly if embedded within larger
and more general procurement costs. It is, however, a
real cost of time and energy, and is subject to relative
measurement. If this cost can also be associated with
other economic or noneconomic aspects of the Anasazi
system of more general concern, but not be so readily
quantifiable, then an indirect measure of these concerns
will have been generated as well.

The cost of any flaked lithic tool or group of tools can
be separated into the cost of acquiring appropriate raw
materials and the cost of producing tools from those
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Figure 3.26 - Site type flaked lithic tool variability, Burro Canyon
chert raw materials. The percentages provided in the
legend box are the proportion of Burro Canyon chert
in the site type flaked lithic tool assemblage.

materials: acquisition cost and production cost. Ac-
quisition cost may vary widely with such factors as the
location of appropriate raw materials, the terrain over
which they must be transported, quarrying effort, trade
or exchange networks, and needs or preference for cer-
tain kinds of material. Production cost may or may not
be related to acquisition cost and is more directly re-
lated to the quality of the material and the design re-
quirements of the tool(s) being produced from it. Only
to the (often great) extent that better quality materials
may be more expensive, and may therefore be reserved
for producing more technologically demanding tools,
are acquisition and production costs related.

It is proposed that 3 important factors involved in de-

termining raw material acquisition costs in the DAP
(1) the tion of the v erial so

(2) the amount of material acquired, and (3) its quality.

The first of these - location - is considered to be the

most important and is so structured in the cost cal-

culation. The term ““location” is used rather than “dis-
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Figure 3.27 - Site type flaked lithic tool variability, local cobbles
(hornfels) raw materials. The percentages provided in
the legend box are the proportion of local cobbles in
the site type flaked lithic tool assemblage.

tance” to indicate that a small factor for vertical relief
is included. The DAP area has nearly 1000 ft (305 m)
of vertical variability, and transporting rock up or down
hill should increase its acquisition cost. Location is
therefore calculated as the distance from the archaeo-
logical site to the nearest formation outcrop or exposure
of the particular raw material tvpe in 0.5-km units, plus
the vertical difference between the site and source in
300-ft (91 m) units. This means that a vertical carry of
91 m is the horizontal acquisition equivalent of 500 m.
The weight factor in the calculation is simply a ranked
grouping (1-3) of item weights where 1 = 1-99g; 2 =
100-999 g; and 3 = 1000 g or more. It costs more to
carry more weight. The quality factor is included in
calculating acquisition cost because, at least for the
DAP, better materials occur infrequently and unpre-
dictably in all 3 majo1 wurce  mations, and lo ing
these better source areas within the formation expo-
sures increases acquisition cost considerably. This qual-
ity factor is also a ranked evaluation (1-3) based on
varying combinations of 2 independently observed
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Figure 3.28 - Site type flaked lithic tool variability, local raw mate-
rials, not further specified. The percentages provided in
the legend box are the proportion of local materials,
not further specified, in the site type flaked lithic tool
assemblage.

standard DAP analytic variables: specific lithic mate-
rial identification, such as Morrison chert or Burro
Canyon orthoquartzite, and grain size, such as fine or
v fine. It costs more to get good Morrison chertt |
hornfels.

Once the 3 components of the formula are established
and appropriate measurement units determined, the ac-
quisition cost itself is simply calculated as follows: lo-
cation X weight X quality. The result is an acquisition
cost score that is meaningless except as a measurement
for comparison with other similarly derived scores.
Thus, raw material from a tool or an entire assemblage
of tools can be evaluated as relatively more or less costly
than any other similarly evaluated tool or assemblage.

The specifics of the formula are neither difficult nor’

critically important. What is important is that some
consistently observable quantities are specifically re-
lated in an understandable and interpretable way.

Far the DAP situation presented here, this acquisition
la has a theoretical range of 2-90 for locally avail-

REDUCTIVE TECHNOLOGIES

able materials but a practical range of only 2-27. For
items of nonlocal material, the formula is adjusted by
substituting for the location factor a ““type/distance cat-
egory”’ based on the known or generally suspected rel-
ative distances from the DAP to the closest likely
sources. In addition, the weight groups are reduced in
size by a factor of 10 (e.g., | = 1-9 g rather than 1-99
g). A correction factor is also added to the nonlocal
calculation so that the maximum practical score for
nonlocal acquisition cost is approximately 3 tin  t
for maximum local material acquisition. Total acqui-
sition cost for any assemblage is the average sum of the
local and nonlocal costs.

Production cost is calculated from standard DAP pre-
liminary FLT analysis variables (refer to Phagan and
Hruby [1984] for definitions of these variables and their
values). This cost is evaluated separately for facial and
nonfacial items; facial items are those with a distinctly
flattened cross section, either selected or produced. Pro-
duction cost for facial items is calculated by summing
a ranked assessment (2-9) of the production input in-
vested into both dorsal and ventral faces, the ranked
evaluation (1-3) of the proportion of the tool’s edge or
margin that has been intentionally produced by either
unidirectional or bidirectional flaking, and a ranked
evaluation (1-4) of the proportion of unidirectional and
bidirectional flaking on the tool’s margin.

Production costs for nonfacial items, or cores, are cal-
culated from a technologically ranked estimate (1-3) of
each item’s produced shape regularity and a correction
factor (10x) that allows the maximum production cost
of a very regular Anasazi core to be approximately half
the maximum production cost of a bifacial tool. Total
production cost for any assemblage is the average sum
of the facial and nonfacial costs. The total cost of any
FLT assemblage is calculated simply by adding the ac-
quisition and production costs.

Throughout this and other DAP reductive technologies
volumes, these relative FLT acquisition and production
costs have been reported and used to interpret various
data groupings. Of particular concern here is an ex-
amination of these costs, especially acquisition cost, for
spatially defined groups of DAP sites. These 8 site
groups are defined by major landform characteristics
and are illustrated in figure 3.29.

Relative FLT cost calculations for the groups are pre-
sented in table 3.11. Much of the data in table 3.11 will
not be examined in great detail. Particular attention
will be paid only to several of the cost index figures for
local raw materials. These FLT acquisition and pro-
duction cost figures for major categories of local raw
material and total costs for all materials are graphed
by spatial group in figures 3.30 a  3.31. In addition,
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Table 3.11 - Flaked lithic tool costs indexes, by spatial site gro ing

Variable Upstream House McPhee West North | Periman Grass hee | Total
Value group Creek group Sage 1 Sagehen group Mesa site .
group group group group ip
(N = 1670) | (N = 881) N = 7894) | (N = 2396) =2260) ‘N = 4759) | (N = 5039) 1726) N = 26 625)
Acquisition, local !
Hornfels 7.8 7.0 6.2 16.7 12.0 4.8 4.8 .5 7.3
Morrison 5.1 6.4 9.7 15.6 9.0 6.8 9.5 S5 9.1
Burro Canyon 42 4.3 9.4 12.1 6.9 7.3 8.2 7.7 8.0
Total 5.7 5.8 8.0 15.0 9.2 6.2 8.3 7.0 8.2
Acquisition, nonlocal *69.0 *75.4 69.2 61.2 *65.2 70.3 65.8 *71.0 67.9
Acquisition, total 8.5 6.8 10.2 17.1 10.4 8.6 10.0 9.9 10.3
Production, local
Hornfels 8.0 8.0 8.1 8.1 7.8 8.1 8.1 8.7 8.1
Morrison 8.0 8.4 8.2 8.3 7.8 7.9 7.9 8.3 8.1
Burro Canyon 9.6 9.3 11.9 13.8 9.4 9.7 12.1 14.8 11.1
Total 8.6 8.7 9.0 9.9 83 8.6 8.6 9.4 8.9
Production, nonlocal *12.1 *16.3 14.4 13.7 *14.4 129 17.4 *17.3 14.6
Production, total 8.8 8.8 9.2 10.0 8.4 8.8 8.9 9.8 9.1
Toolkit, local
Hornfels 15.8 15.1 14.3 24.9 19.8 12.9 13.0 14.3 15.5
Morrison 13.1 14.8 17.9 239 16.7 14.7 17.4 15.7 17.2
Burro Canyon 13.8 13.7 21.3 26.0 16.3 17.1 20.4 22.6 19.1
Total 14.3 14.5 17.1° 249 17.5 14.9 16.9 16.4 17.1
Toolkit, nonlocal *81.3 *91.7 83.5 73.6 *79.1 84.0 83.2 *88.9 82.6
Toolkit, total 17.2 15.6 19.4 27.0 18.9 17.3 18.9 19.7 19.3

* (Calculated on the basis of fewer than 100 items.
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Figure 3.30 - Flaked lithic tool acquisition cost for spatial site groupings. Figure 3.31 - Flaked lithic tool production cost for spatial site groupings.

total acquisition and pro« tion 3 are graphed in
figure 3.32 for phase, subphase, and site type data
groups.

Figure 3.30 demonstrates, not unexpectedly, a great
deal of spatial variability in FLT acquisition costs, with
the west Sagehen group, situated father from the river
or a major formation-exposing tributary, paying con-
siderably the highest acquisition costs for all three ma-
terial categories. Figure 3.31 clearly indicates that the
cost of producing flaked lithic tools from the Morrison
and hornfels materials is virtually constant for all spa-
tial groups and is unrelated to the cost of acquiring
those materials. However, the production cost of tools
made from Burro Canyon materials does not demon-
strate this constant pattern but varies considerably
from group to group. The fact that Burro Canyon pro-
d  on costs are higher than those invested in other
local materials is anticipated since it is of better flaking
quality and would have been used for more technolog-
ically demanding items regardless of its acquisition
cost, but its strong variability between spatial groups
was not anticipated and is largely unexplained. Some
of this Burro Canyon production cost variability may
be the result of an uncontrolled correspondence of site
type with spatial group. For example, the west Sagehen
and the McPhee damsite spatial groups, which have the
highest Burro Canyon production costs, contain no vil-
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lages. However, neither res @ upstream oup; the
McPhee and Grass Mesa groups, which have the next
to highest Burro Canyon production costs, contain the
largest village site populations. Clearly the relationship
between FLT acquisition cost and production cost for
these small geographic areas is com  x and differential
for both area and material type.

When total FLT acquisition and production costs are
plotted for phase, subphase, and site type data groups
(fig. 3.32 and tables 3.1, 3.4, and 3.7), a general positive
relationship between the 2 costs is apparent for both
phase and site type, but not for subphase. Lowest ac-
quisition costs occur for the McPhee Phase, the Peri-
man Subphase, and the village site type: all are
associated with the maximum population concentra-
tion in villages adjacent to the river, where several kinds
of raw materials are available. Highest acquisition costs
are associated with the Cougar Springs Phase, the group
A category, the Tres Bobos and Sagehill Subphases, and
the limited activity site type, all of which are either
early or functionally specialized, with the  pulation
scattered widely in small groups. Increased production
costs occur in the same data groupings, with the ex-
ception of the 2 earlier subphases in which the year-
round nature of occupation keeps the overall produc-
tion cost low. The general lack of subphase correspond-
ence for the 2 cost indexes is therefore largely because
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Figure 3.32 - Total flaked lithic tool acquisition and production costs for phase, subphase, and site type data groupings.

the 6 subphase groups do not effectively include or rec-
ognize either the dispersed or functionally specialized
character of Dolores Anasazi subsistence behavior,
which are primary factors in determining the relation-
ship between acquisition and production costs.

INTENSIVE ANALYSIS OF
LARGE HAFTED TOOLS

During the reorganization of the DAP reductive tech-
nologies analysis procedures in 1980 (Phagan and
Hruby 1984), it became apparent that information con-
cerning | general class of lithic artifacts was inadequate
and poorly organized. This was the class of large hafted
items such as axes and mauls. It appeared a consider-
able number of these artifacts were in the DAP assem-
blages, that many of them were clearly very high-input
items technologically and were likely to be heavily cur-
ated tools, and that a more productive analytic ap-
proach might be possible. Many of these items were
axes with ground bits, and were analyzed as nonflaked
tools. Others had only flaked bits and were analyzed as
flaked tools. In some cases the hafting element con-
sisted of notches, while in others it was grooves. In all
cases detailed description and measurements were
largely lacking.

A brief examination of the more relevant literature in-
dicated a very broadly classification approach to such
artifacts, with very few  eralized classes formed on
the basis of haft element characteristics: notched, three-
quarter-grooved, full-grooved. Classes were often illus-
trated but not further defined. In addition, there was
little agreement regarding cultural or temporal associ-
ations for the classes. Woodbury (1954:26) indicates the
three-quarter-grooved characteristic ‘““arrived” about
A 600 and w imit  1p to the Mogollon and Ho-
hokam areas, and the full-grooved characteristic is prin-
cipally an Anasazi trait. Reed (1951:45) associates axes
with domestic plants and indicates that haft element
differential simply comes from different hafting tech-
niques: a three-quarter-groove uses a “J-haft,” while a
full-groove uses a “wrap” haft.

With regard to the function of similar items in eth-
nographic contexts, Wright (1979:49-50) reports that
mauls were used by the Hopi for general pounding and
crushing, and that

in many instances it is difficult to determine
whether the original object was shaped as an axe
or a maul because of the wear to which the tool
has been subjected . . . [In addition,] the tools are
normally subjected to such hard use that the axes
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are battered into mauls and the mauls into nearly
useless modules. The primary cause of the con-
dition is the use of stone axes as metate sharpe-
ners, piki stone grinders, pestles, quarrying tools,
and finally as grooved stone anchors for crow
traps.

Hill (1982:42, 84, 93) reports for the Santa Clara Pueblo
that stone axes were used for both timber and firewood,
that both three-quarter-grooved and full-grooved types
existed and a few were double bitted, that they were

pped from obsidian or chert (no mention of grind-
ing), and that they were also used to dig clay and to
shape stone after no longer useful for cutting wood.
Holmes (1919) also mentions the use of axes for dress-
ing stone and quarrying minerals.

In reporting and interpreting these hafted items from
archaeological contexts, Rohn (1971) reports 71 stone
axes from M House on Mesa Verde, 3 of which had
no evidence o1 grinding, with hafting notches or grooves
variously made and situated. Cattanach (1980:245-
247D) reports no axe heads from Long House on Mesa
Verde but describes 27 “hammer heads” (mauls?) as
either notched, full-grooved, C-grooved (three-quarter-
grooved?), or L-grooved (one-half grooved?). Breternitz
(1976) reports only 25 axes found during Chaco Canyon
excavations from 1973 to 1976. Roberts (1929:134-136)
reports no axe heads from Shabik’eshchee Village, but
*a number” of grooved mauls or hammers of 2 types,
cylindrical and flat: the first was made on river cobbles;
the second on various slabs, including old manos. He
further suggests that the absence of axe heads is *‘char-
acteristic of the earlier phases of the sedentary cultures
of the Southwest™ (pg. 135-136), despite such early axes
reported from the La Plata district by several authors.

Guided by such uncertainty and inconsistency in the
archaeological literature, the DAP Reductive Technol-
ogy Group devised an intensive analysis system, con-
sistent with other project analysis routines (refer to
Phagan and Hruby [1984]), that is generally descriptive
and attribute-oriented rather than classificatory. This
analysis system is admittediy rather exploratory in
character, but its variables and values were selected to
address, when linked with provenience data and tem-
poral/spatial information, questions of temporal, or-
ganizational, and technological variability. This
analysis system is presented as tables 3.12 and 3.13.

Variahlec 1 thronoh R either are standard DAP prov-
a iat ta
directly from the prenminary rL{ or NFLT analysis
(Phagan and Hruby 1984). Variables 9 through 13 are
measurements taken directly from each artifact and are
illustrated in tables 3.12 and 3.13 and figure 3.33. Var-
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iables 14 through 19 are technological variables related
to the production and use of the haft element, the bit
element, or the opposite poll (butt) element.

A total of 778 complete or nearly complete large hafted
tools were analyzed with this system. The proportional
occurrence of selected variables and values is presented
in table 3.13, for the total analyzed tool assemblage,
and for phase, subphase, and site type data groupings.
Very small sample size in some of the data groups pre-
cludes any interpretation of their proportional variable/
value expressions.

By far the most important characteristic of these data
is the relatively few values in data units of significant
size that can be interpreted as genuinely extreme var-
iability. Further, these values do not appear to indicate
the presence of consistent variability in any of the data
units, with the possible exception of the seasonal site
type. Even though only 29 items are in this data unit,
there seems to be a focus on mauls rather than axes, a
la proportion grooved haft ments, heavier
items of igneous material, and a low ratio of ground to
flaked bits. However, the reason for such a suite of
characteristics at seasonal sites with minimal architec-
ture and therefore minimal stone working requirements
is unclear. Also, the ratio of ground bits to flaked bits
seems consistently highest (i.e., more ground bit axes)
in data units associated with villages: the McPhee
Phase, the Periman Subphase, and the village site type.
The greater construction timber requirements of the
contexts might reasonably be expected to require more
efficiently resharpenable ground bits. In addition, a
sampling factor may be involved in this characteristic,
since these 3 data units have considerably larger num-
bers than all other units.

The data presented in table 3.13 generally seem to lack
strongly consistent and interpretable patterns of tech-
nological, functional, temporal, or organizational var-
iability. Woodbury’s (1954:26) suggestion that the
three-quarter grooved characteristic was not particu-
larly Anasazi is supported by the fact that only 3 percent
of the DAP large hafted tools have a partial-groove haft-
ing mechanism. However, only 6 percent are completely
grooved, while 83 percent display opposite nntches
rather than grooves of any sort. The normal _ »lores
Anasazi hafting mechanism for both axes and mauls
was not grooves at all but simply notches. Further, there
is no positive indication that the rare occurrence of the
grooving characteristic, either partial or complete, is

ipr lyt ding to either 1 or nor
does the hafting characteristic appear 10 be clearly
structured by site type. It may therefore be an example
of spatially rather than temporally or functionally struc-
tured variability.
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Figure 3.33 - Large hafted tool measurements.

The ethnographic observations of Wright (1979:49-50)
and Hill (1982:93) for extremely heavy use of axes, in-
cluding their use as stone-shaping tools, is supported
by consistently high proportions of flaked and crushed
axe bits. This also tends to confirm their status as highly
curated tools. Roberts’ (1929:134-136) report of the cy-
lindrical and flat maul or hammer categories apnears
not to be appropriate for the DAP materials, a1 no
examples of manos being convert. o such hafted tools
are present. Further, his suggestion that an absence of
mauls or hammers may be characteristic of early South-
western sedentary cultures (Roberts 1929:135-136) is
expressly contradicted by the DAP materials.

The relatively high proportion of axes with only flaked
bits, rather than ground bits, in most of the table 3.13
data categories, appears to be a characteristic seldom
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reported in the relevant literature. Whether such items
do not occur in other Southwestern situations or simply
are not clearly distinguished as such is not known.
Clearly these items would be much easier and quicker
to manufacture initially than would ground-bit axes,
though it is assumed that hafting input for the 2 axe
types would be equivalent. In addition, experimental
studies by Glennie (1983) and Varien (1984) indicate
very little functional difference in the tree-felling or
limb-removal performance of flaked-bit an¢ 3-bit
axes. Therefore, any advantage of ground-bit axes that
would justify their considerably greater production cost
must be in maintaining or resharpening the item.
Flaked-bit axes could be resharpened only a few times
without the loss of major amounts of stone mass and
therefore their uselives are relatively short. Ground-bit
axes, on the other hand, could be resharpened many
times with the loss of only minor amounts of stone  ss
and thus retained as functional axes for much longer
periods. Flaked-bit axes may therefore be considered
somewhat less intensely curated than are ground-bit
axes.

Results of this exploratory analysis of large hafted tools
are revealing in an overall way with reference to the
archaeological literature, which is not extensive. How-
ever, statistically reliable variability within and be-
tween phase, subphase, and site type data groupings is
not strong or consistent and convincing and posteriori
explanations of this variability are not immediately ap-
parent. More appropriate and explicitly stated models
for the production and use of such tools should provide
more adequate interpretive frameworks and analytic
structures.
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Chapter 4

ENVIRONMENTAL ARCHAEOLOGY

Kenneth Lee Petersen, Meredith H. Matthews,
and Sarah W. Neusius

Section 1
INTRODUCTION
Kenneth Lee Petersen

The goal of DAP research has been to provide an un-
derstanding of the processes responsible for population
growth, aggregation, and decline in the Dolores area
from A.D. 600 to roughly A.D. 950. Research into these
phenomena has been guided by 5 problem areas, or
problem domains, originaily set forth in the general
research design (Kane et al. 1983) and reiterated in
chapter 1. The 5 problem domains are: (1) Economy
and Adaptation; (2) Paleodemography; (3) Social Or-
ganization; (4) Extraregional Relationships; and (5)
Cultural Process. The focus of Problem Domains 1
through 4 is the synchronic description of the Dolores
Anasazi during several different time periods. The fo-

cus of Problem Domain 5 is the diachronic description.

and explanation of culture, concerns that are treated in
detail in the DAP model (part 1V, this volume). Re-
construction of the prehistoric environment and as-
sessment of the potential resources available for
exploitation by the Dolores Anasazi has been essential
to the DAP’s attempt to address the 5 problem domains
and, specifically, to answer questions relevant to Do-
lores Anasazi procurement and use of floral, faunal, and
abiotic (i.e., water, rock, mineral, soil, clay) resources.
Research conducted by the ESG (Environmental Stud-
ies Group) and the EAG (Environmental Archaeology
Group) has addressed issues and questions pertinent to
the environmental data base.

The main responsibilities of the ESG (1979-1981) were
to inventory and assess the modern floral, faunal, geo-
logical, and hydrological resources within the project
area and to analyze archaeological botanical and faunal
remains recovered during excavation. The comprehen-
sive modern inventory provided a basis for comparing
and contrasting the prehistoric situation with that of
the present. The ESG produced soil, landform, surficial
geology, stream location, and present and potential nat-

ural vegetation maps; the group also described some
archaeological site-specific geology. In addition, 2 ex-
perimental gardens were grown to document the mod-
ern farming potential of the project area. Some of the
history and results of the ESG are presented in Petersen
et al. (1984) and Petersen et al. (1985, comps.).

The ESG was dissolved 31 September 1981, and the
EAG was established | October 1981. The research
tasks undertaken by the new group are outlined in the
EAG midlevel research desipn (Petersen et al. 1984).
As its name suggests, the E;__ has focused on inter-
pretation of the archaeological materials recovered by
the DAP and on reconstruction of the paleoenviron-
ment of the project area.

ENVIRONMENTAL ARCHAEOLOGY

The interface of archaeology, paleoecology, and geology
produces the discipline of environmental archaeology
(Butzer 1971, 1975, 1980; Evans 1978; Hardesty 1977,
1980; Jochim 1979). The discipline encompasses a wide
variety of research methods and an eclectic approach
to data, which allows the study of the past environment
from several vantage points. One of the goals of the
EAG was to describe and model the prehistoric envi-
ronment in the Escalante Sector and to reconstruct the
relationship between the Anasazi and that environ-
ment. Of the resources available, which were used and
how were they used?

The relationship between prehistoric peoples and their
environment undoubtedly was as complex as is the re-
lationship between people today and their environment
(Odum 1971). To aid in understanding these relation-
ships, a “systems” approach has been undertaken by
the DAP (refer to part IV). Such an approach considers
the Anasazi a critical component in an ecological sys-
tem. The relationships between the Anasazi and the|
environment and other components of the system are
dynamic; change in | variable effects change in another.
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The reconstruction of prehistoric lifeways and ecolog-
ical adaptations requires 2 steps. The first is to gain an
\ at ng of the components and relationships
within the present-day ecosystem. This was one of the
primary goals of the ESG (Bye 1982). The second step
is to  :an as much information as possible from the
archaeological and fossil records about the nature of
the various prehistoric components and their interac-
tions. This was the primary objective of the EAG. Be-
cause no direct observation can be made of the
prehistoric ecosystem, modeli  that system provi

a means of organizing the various components that are
detected in the prehistoric record.

Detection of the components of the prehistoric envi-
ronment in which the Anasazi lived is difficult; that
paleoecosystem is now extinct. The remains are par-
tially or wholly decayed, mixed, or changed by such
processes as diagenesis, transportation, or redeposition
operating up to the time of sampling (Gifford 1981).
Reconstruction of the paleoecosystem depends on the
fortuitous preservation, sampling, and analysis of the
remains of various components of that paleoecosystem.
The study of the archaeological facilities, artifacts, de-
bris, and environmental evidence within and near an
archaeological site can contribute to a  tter under-
standing of the relationships between prehistoric peo-
ples and their environment. These relationships can be
inferred by considering the condition and context of
resources and their historically and archaeologically
known uses. The recognition and identification of plant
and animal remains at sites can provide an inventory
of those items once useful in fulfilling the nutritional,
medicinal, ceremonial, and r  erial needs of the An-
asazi. In addition, analysis of the temporal and spatial
distribution patterns of the plant ai  animal remains
may provide insights regarding changes in use through
time and changes in location of activity areas within
and between sites.

REPORTS IN THIS CHAPTER

Some of the questions addressed in the sections that-

follow examine the role that floral, faunal, and geolog-
ical resources, along with the vagaries in climate, may
have played in the rapid Anasazi growth and decline in
the Dolores River valley. The following topics are pre-
sented in this order: botany, pollen, fauna, geology, and
climatic reconstruction. The overview, a conclusion,
provides a brief discussion of the findings of the EAG.

Matthews reports on the macrobotanical data base

compiled from excavated sites (sect. 2). She discusses
the prehistoric botanical resource base in terms of what
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resources were potentially available, which taxa were
used, and apparent changes in resource mix through
time. She attempts to evaluate the impact that agri-
cultural inteasification would have had on botanical
resource procurement strategies, and in so doing, in-
vestigates the changing role of pioneer plant resources
in the resource mix.

Petersen reports on DAP pollen analysis (sect. 3). Re-
sults of analysis provide information on potential eco-
nomic resources that could have been and were used
by the Anasazi, provide de¢ Is on the prehistoric en-
vironment, and provide a test of the climatic recon-
struction based on pollen work in the La Plata
Mountains that has been applied to the project area.
Some of the pollen samples analyzed from the project
area were from an intensively sampled pitstructure at
Windy Wheat Hamiet (Site 5MT4644). Analysis of
these samples was complemented by analysis of cor-
responding bulk soil samples. The results of this inten-
sive study are briefly discussed.

Neusius reports on the DAP faunal data base (sect. 4).
She discusses the types of data available, the data col-
lection procedures used, and the effects of postdepo-
sitional processes on the assemblage. Prehistoric
resource availability and preference are addressed in a
study of relative biomass (using raw data presented in
Neusius [1985a}), which in turn is used to rank indi-
vidual species based on seasonal availability and hab-
itat requirements. An annotated list of taxa in the DAP
faunal assemblage is provided as a preliminary step in
addressing the topic of prehistoric resource mix.

Petersen summarizes the geological studies conducted
in conjunction with archaeological excavations in the
Dolores Project area (sect. 5). These geological studies
describe geomorphological and geological characteris-
tics of site locations, discuss stratigraphy of archaeo-
logical sites and pertinent resource areas, and delineate
potential resource areas on project-wide maps of mod-
ern bedrock, landforms, stratum order, and soils. Re-
gional maps outline the possible source areas of exotic
rocks and minerals. In conjunction with soils maps and
chemical and sedimentary studies of soils, maps show-
ing the distribution of the length of the growing season
have allowed assessment of the potential for a particular
plot of ground to grow corn and other crops to maturity.

Petersen uses pollen data from the La Plata Mountains
and a number of tree-ring records to provide proxy
records of long- and short-term changes in summer and
winter precipitation and growing season length for
southwestern Colorado (sect. 6). Long-term changes in
the location of the regional potential dry-farming belt
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Table 4.1 - Botanical studies subsidiary projects

Study/proiect

Modern vegetation reconnaissance;
construction of modern vegetation
distribution map

Floristic inventory

Modern floristic voucher and ethno-
botanical specimen collection for
analytic comparative collection

Data collection, pinyon pine repro-
ductive biology study

Experimental garden study

Harvester ant disturbance study

Bulk soil (flotation) sample
apparatus evaluation

Bulk soil (flotation) sample analysis,
food processing activity areas.

Catastrophically burned structure
intensive sampling analysis

Pioneer plant remains study, spatial
distribution using SYMAP

Wood resource depletion studies

Agricultural intensification and
pioneer plant procurement study

Coprolite analysis

Secondary analysis, Cucurbitaceae
remains

Secondary analysis, Phaseolus
remains

Packrat midden study

Reference

Bye 1985

Benz 1985; Matthews 1985a

E ]

Floyd 1981

Shuster 1981; Shuster and Bye
1983,1984

Nelson 1980
Matthews 1985a

Matthews 1984a

Matthews 1984b

Matthews and Benz 1983

Kohler et al. 1984; Kohler
and Matthews 1984

Matthews 1985b

Jones 1983
Fleming 1983

Griffitts 1985

Van Devender (1985)

*

Specimens retained by the Anasazi Heritage Center with duplicate

vouchers on file at the University of Colorado Museum herbarium,

Boulder.

STRUCTURE OF THE

MACROBOTANICAL DATA BASE

Two categories of remains, differentiated by size of ma-
terial and mode of collection, make up the marraho-
tanical data | e compiled from remains m
excavated DAP sites. The first category is small-scale
remains, which usually are too small to be seen during
excavation and are retrieved through bulk soil, or flo-
tation, sample processing (throughout the remainder of
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this chapter, DAP bulk soil samples will be referred to
by the more commonly used term, flotation samples).
This category consists primarily of small seeds, fruits,
wood charcoal fragments, and fragments of cultivated
plants. The second category is vegetal remains, or bo-
tanical material visible during excavar 1 and collected
in a manner similar to that used for other artifact
classes. Typical materials within this category are wood,
worked vegetal artifacts (e.g., basketry), yucca leaves,
bark, reeds, stems, and remains of cultigens.




Generally, these 2 categories of remains can be consid-
ered to represent different classes of subsistence re-
sources, although not to the point of being mutually
exclusive of one another. The small-scale remains are
predominantly the disseminules of pioneer and wild
plants, most of which are ethnographically documented
as economic plants commonly used for food, medicine,
or ceremonies (cf. ElImore 1944; Pennington 1963; Rob-
bins et al. 1916; Stevenson 1915; Whiting 1939). The
vegetal remains are believed to be evidence of construc-
tion materials, fuel resources, utilitarian items, and do-
mesticated plants.

Flotation samples were collected from excavated sites
according to a standardized sampling strategy (Litzin-
ger 1979). The extent of collection was dictated by the
degree of preservation of the context and the intensity
of excavation procedures. The strategy was oriented to-
ward collection of samples from comparable cultural
contexts believed to potentially contain remains related
to subsistence activities, such as features with undis-
turbed cultural fills, living surfaces, and midden de-
posits. Vegetal remains were collected on a more
arbitrary basis, depending on their context and con-
dition, and, to some degree, on the discretion of the
excavator. Vegetal remains usually were collected from
structure fills, roof fall, surfaces, structural features,
fire-related features, and trash deposits. Since a stan-
dardized collection mode for vegetal remains was not
available, interpretation of these remains is more sus-
ceptible to biases inherent in collection mode than is
interpretation of remains from flotation samples.

___e macrobotanical assemblage used for most of the
analyses reported here consists of remains from 60 ex-
cavated sites. Vegetal remains from 2375 proveniences
at sites, and small-scale remains from 1908 flota-
tion samples at 52 sites, have been analyzed. Includ-
ed in the v rer n¢ sembl  are materi: re-
covered from v1 proveniences at Site YMT5106 by water-
screening in the field prior to being  5mitted to the
laboratory. The number and type of contexts from
which these remains were recovered are described, by
modeling period, in tables 4.2 and 4.3.

- Macrobotanical remains were analyzed according to
procedures developed by the Botanical Studies Section
(Matthews and Benz 1981). Although analytic proce-
dures for flotation sample remains differed somewhat
from those for vi  tal remains, a number of standard
common variables and measurements were recorded
for each item analyzed. These included taxon, plant
part, condition, and quantity. Results of analysis were
recorded, and the information was entered into the
DAP computer files (Udick and Gross 1985). All ana-
1 cro anicalr 1 werecat | and pack-
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aged by site; the materials will be archived in the
Anasazi Heritage Center, Dolores, Colorado.

Table 4.4 is a list of all the plant types identified in the
DAP macrobotanical assemblage indigenous to the gen-
eral project area. Some of these plants are represented
only by uncharred plant parts, which may mean they
are contaminants in the archaeological deposits and are
not associated with the prehistoric occupation. The
controversy concerning the interpretation of r -
charred botanical remains from open air sites has been
discussed in the literature and in other DAP macro-
botanical reports (cf. Lopinot and Brussell 1982; Kee-
pax 1977; Minnis 1981a; Matthews 1984b, 1985a,
1985b; Matthews and Benz 1983) and need not be re-
iterated here. Beca it is beyond the scope of this
section to adequately evaluate the integrity and status
of uncharred botanical remains, they will not be used
in the final synthesis of the botanical resource base,
except in analyses of cultigens and in the wood resource
depletion study.

On a site level, and on a context by context basis, the
integrity of macrobotanical remains retrieved from flo-
tation samples has been evaluated using control sam-
ples collected as part of the standard sampling strategy.
Control samples were systematically collected above
and below cultural surfaces. If similar remains were
found both in control samples and in samples collected
from features or surfaces, then the integrity of the re-
mains from the cultural samples was decreased. This
applied to both charred and uncharred materials. The
interpretive value of this control sampling strategy was
reduced because a test of the extent of the seed rain in
onsite and offsite deposits (Minnis 1981a) was never
made. Furthermore, control samples collected above
surfaces often were from some type of cultural or mixed
cultural deposit. Therefore, similarity in remains from
control samples and noncontrol samples could re it

xing (contamination) of deposits, or it could be an
accurate reflection of the contents of separate, distinct,
and uncontaminated deposits with similar contents.
The control samples and their utility in discerning con-
tamination in cultural samples has never been ade-
quately evaluated and will not be evaluated here.
Collection of control samples was established to assess
the integrity of macrobotanical remains on a context
by context basis (Litzinger 1979); the remains from
these control samples will not be included in the fol-
lowing analysis of the resource base because they could
bias the data presentation.

The sampling strategy for macrobotanical remains has
allowed for comparability within and between sites
across the project area. The integrity of the macrobo-
tanical assemblage has been enhanced by this compar-
ability in the structure of the data base. Nonetheless,
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Table 4.2 - Type and number of sampled study units from which macrobotanical remains were
analvzed, by modeling period*

Study unit type | Period | Period | Period | Period | Period | Period | Period |Othert|Total
1 2 3 4 5 6 7
A.D. A.D. A.D. A.D. A.D. A.D. A.D.
600-720]720-800!800-840;840-880/880-920/920-980| 980-1250

Surface structure 10 18 33 47 88 23 6 34 | 259
Pitstructure 14 29 22 41 78 7 2 13 | 206
Kiva 3 4 2 9
Great kiva 1 1 2
Plaza 1 3 3 1 2 10
Courtyard 1 1 2
Use area 11 9 6 8 7 5 7 53
Midden 3 2 2 1 4 12
Other 29 42 49 36 28 5 26 153 | 368
Total 53 100 | 118 135 208 47 44 216 | 921

*  Numbers of study units are tallied according to the modeling period to which the macrobo-
tanical materials recovered from the study units have been assigned. The study units themselves
might not be assigned to the same modeling periods as the macrobotanical remains, because the

latter may represent cultural activity earlier than or later than the use of the study unit.
+ Other — Not assigned to period; not included in subsequent analyses.

the integrity of the data used in this section has not
been scrutinized, and, except for the deletion of un-
charred remains from most analyses, measures have not
been taken to control for data integrity (i.e., factors such
as feature fill/assemblage type or structure abandon-
ment mode were not taken into consideration). How-
ever, in an in-house and undocumented test of the
assemblage, the contents of a subsample that was re-
stricted to high-integrity proveniences were compared
with the contents of an unrestricted subsample, and the
differences in data tabulation appeared to be insignif-
icant. This is not to say that the macrobotanical data
base is pristine and can be considered an accurate rep-
resentation of the prehistoric botanical resource mix.
Imperfections in the data base, the sampling design,
and the analysis system do exist. Nonetheless, this data
base is considered adequate for addressing the issues
presented in this section. However, the data base re-
mains to be investigated further, and its integrity and
suitability will best be tested not only by addressing
DAP research questions, but by applying the data to
theorv testing of prehistoric human adaptation in

APPLICABILITY OF THE MACROBOTANICAL
DATA BASE TO THE
GENERAL R] \RCH DESIGN

At this time, the macrobotanical data base can best be
used to address Problem Domains 1 and 5 (Economy
and Adaptation, and Cultural Process). It is beyond the
scope of this section to address topics relevant to Prob-

154

lem Domains 2 and 3 (Paleodemography and Social
Organization), such as carrying capacity, catchment
area analysis, social and economic structure of resource
procurement processes, and nutritional analysis of re-
source mix. Some of these topics have been addressed
in other reports (cf. Wiener Stodder 1984; Orcutt
1984a, 1984b, 1985a, 1985b, 1985c¢, and chap. 10, this
volume; Schlanger, chap. 8), although without direct
reference to the macrobotanical data base. Similarly,
little information in the macrobotanical data base is
applicable to Problem Domain 4 (Extraregional Rela-
tionships), because exchange of perishable items is dif-
ficult to document archaentnoicallv Fxcent for
domesticated plants, mc

crobotanical assemblag

area. Statements cannot be made about exchange of this
group of plants since extraregional procurement of.
these botanical resources cannot be proven. Although
domesticated plants are not indigenous to the area, and
the technology for agriculture was brought into the area,
the botanical analysis of domesticates was not sophis-
ticated enough to distinguish between in situ hybridi-
zatior 1d introduction of new : ! agh time.

PROBLEM DOMAIN 1:
ECONOMY AND ADAPTATION

Itis «d that z i u

agriculturalists, and theretore, the subsistence system
focused on agricultural activities. However, the Anasazi
could not have maintained themselves on agricultural
products only. Neusius (sect. 4, this chap.) discusses the
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Table 4.3 - Type and number of specific sampled proveniences from which macrobotanical remains
were analyzed, by modeling period*

Period | Period | Period
1 2 3
AD. | AD. | AD.

Specific provenience

600-720)720-800/800-840

Hearth or fireplace 11 40 38
Ash pit or ash pile 6 4
' ming pit 2 3
Pit with burning 7 3 5
Pot rest 1 2
Pit without burning or

slab-lined pit 7 15 30
Floor cist l 7 3
Bin 3 2

Floor vault
Central pit

’apu 1 2
Complex pit 1 1
Posthole 11 36 61
Bench, other wall

feature, and wingwall 7 8 12
Burial | 2 2
Artifact feature 11 2
Borrow area 2 4
Other feature l 5
Surface 17 22 29
Other (not feature) 28 93 126

Total B 96 252 329

Period | Period | Period | Period |Othert| Total

4 5 6 7
AD. | AD. | AD. A.D.
840-880/880-920{920-980|980-1250

48 105 20 21 17 300

7 19 2 4 44

1 4 1 1 12

7 4 4 7 6 43

3

37 55 6 3 9 162

7 15 2 35

5 38 1 19

1 2 3

6 5 11

2 2 1 8

1 2 5

78 167 6 2 9 370

8 18 4 1 4 62

3 7 1 5 21

7 10 | 2 1 34

3 5 2 1 17

1 1 2 10

31 61 19 3 18 200

88 191 37 38 246 847

341 681 104 83 320 (2206

* Numbers of proveniences are tallied according to the modeling period to which the macrobotanical

materials recovered from the proveniences have been

igned. The proveniences themselves might

not be assigned to the same modeling periods as the macrobotanical remains, because the latter may
represent cultural activity earlier than or later than the use of the provenience.

t Other — Not assigned to period.

faunal resource base and the variability in the availa-
bility and mix of this resource category. This section
examines the botanical resource mix of the Dolores An-
asazi economic system.

Available Resources

To understand the prehistoric economy and to model
adaptive economic strategies, an assessment was made
of the botanical resources available and used prehis-
torically. Although, not feasible to make a complete
inventory of all the resources available, several maps

~. were produced in an effort to assess vegetation distri-

butions prior ¢  subsequent to historic disturbance.
A modern vegetation map of the project area illustrates
the major vegetation zones under the influence of his-
toric disturbance (Bye 1985:fig. 1); 2 additional maps
reconstruct the major vegetation types prior to dis-

turbance, and illustrate the influence of different pre-
cipitation regimes on these vegetation zones (Petersen
1985a:figs. 1 and 10; and figs. 4.16 and 4.18, sect. 6).
These maps are useful in evaluating vegetation changes
resulting from disturbance and climatic variability and
in estimating such factors as vegetation diversity in
catchment areas (Orcutt 1984b, 1985a, 1985c¢).

The range of specific resources available is defined by
the component species within the broadly defined veg-
etation areas. A best-guess estimate of plants that may
have occurred prehistorically in the project area can be
made by referring to a list of plants identified during
the botanical studies vegetation reconnaissance (Benz
1985) and are known to be associated with the defined
vegetation areas or zones, although it is acknowledged
that a one-to-one correlation between the modern and
prehistoric environment cannot be made. The list of
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Table 4.4 - Indigenous plants identified in the macrobotanical assemblage

Family Genus/species Common name
Aceraceae Aeer sp. Maple
Alliaccac Allivm sp. Onion
Amaranthaccac Amaranthus sp. Pigweed
Anacardiaccae Rhus aromatica Squawbush
Asclepiadaccae Asclepias sp. Milkweed
Berberidaceac Mahonia repens* Oregon grape
Boraginaccae Indeterminate Borage family

Cactaceae
Capparidaceae

Carvophvllaceae
Chenopodiaceae

Chenopodiaceae/
Amaranthies
Compositac

Cornaceae
Cruciferac

Cucurbitaceae

Cupressaceae

Cyperaceae

Flacagnaccace
Ephedracecae
Equisctaccae

Fagaceae

Gramineae

Grossulanaceae
Hydrangeaceae

Juncaceae
Labiatae

Leguminosae

Criptantha sp *

Lappuda sp.*

Opuntia sp.

O. fragilis*

Cleome serrilata
Indeterminate™®
[ndeterminate

Atriplex sp.
Chenopodium sp.
Surcobatus vermiculatis

Indeterminate
Artemisia sp.
Artemisia ridentara®
Bidens*
Chrysothamnus sp.
[1ctianties sp.

Iva sp*

Cornus stolonilera
Indeterminate
Descurainid sp.
Indcterminate
Cucurbita sp.

C. pepo

Lagenaria siceraria
Juniperis sp.
J.osteasperma
J.scopulorum
Indeterminate
Scirpus sp.
Shepherdia sp.
Shepherdia argentea
phedra sp.
Fquisetum sp.
Indeterminate
Quercus gumbelii
Indeterminate
Agropyron sp.*
Oryzopsis sp.
Oryzopsis hymenoides
Phragmites sp.

Zea mays

Ribes sp.*

Fendlera sp.
Fendlera rupicola
Indeterminate®
Moldavica parvilflora®
Scutellaria sp.
Indeterminate
Dalea sp.*

Lupinus sp.*
Phaseolus spp.
Phaseolus vulgaris

Cryptantha
Stickseed
Pricklypear
Brittle pricklypear
Beceweed

Pink family
Goosefoot family
Saltbush
Goosefoot

Black greasewood
Cheno-am

Composite family
Sagebrush

Big sagebrush
Bidens
Rabbitbrush
Sunflower
Sumpweed
Red-osier dogwood
Mustard family
Tansymustard
Gourd family
Squash

Summer squash
Bottle gourd
Juniper

Utah juniper
Rocky Mountian juniper
Sedge family
Bulrush
Buffaloberry
Silver buffaloberry
Mormon tea
Horsetail

Oak family
Gambel oak
Grass family
Wheatgrass
Indian ricegrass
Indian nicegrass
Reed

Currant

CHff fendlerbush
Cliff fendlerbush
Rush

American dragonhead
Skullcap

Pea family

Dalea

Lupine

Bean

Common bean
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Table 4.26 — Ubiquity of Zea and Cleome pollen in samples with sufficient pollen for analysis, by

subphase
Subphase Pollen samples
Site number
No. with No. with  Ubiquity No.with  Ubiquity
sufficient pollen Zea (%) Cleome (%)
Tres Bobos (A.D. 600-700) ’
5MT4545 6 5 83.3 6 100.0
SMT4683 7 4 57.1 3 42.9
5MT4684 20 11 55.0 19 95.0
Subphase totals 33 20 60.6 28 84.8
Sagehill (A.D. 700-780)
5MT23 3 1 33.3 2 66.7
5MT2151 3 3 100.0 2 66.7
S5MT2194 1 0 0.0 1 100.0
5MT2198 8 2 25.0 5 62.5
5SMT2854 9 5 55.6 8 88.9
5MT2858 2 0 0.0 | 50.0
5MT4614 5 0 0.0 4 80.0
5MT4644 2 1 50.0 2 100.0
5MT4683 3 3 100.0 2 66.7
Subphase totals 36 15 41.7 27 75.0
Dos Casas (A.D. 760-850) | '
5MT23 11 10 90.9 9 81.8
SMT2151 8 4 50.0 7 87.5
5MT2181 4 2 50.0 4 100.0
5MT2192 6 2 333 5 83.3
5MT2193 17 7 41.2 15 88.2
SMT2194 2 0 0.0 1 50.0
5MT4644 84 53 63.1 74 88.1
SMT4671 32 6 18.8 25 78.1
5MT4683 10 4 40.0 7 70.0
Subphase totals 174 88 50.6 147 84.5
Periman (A.D. 850-900)
5MT23 38 21 55.3 36 94.7
SMT2151 2 | 50.0 1 50.0
5MT2161 9 4 44 4 8 88.9
SMT2182 5 4 80.0 4 80.0
SMT2191 5 1 20.0 2 40.0
5MT2320 3 0 0.0 2 66.7
5MT4475 20 11 55.0 19 95.0
5MT4477 33 14 424 33 100.0
5MT4479 31 10 32.3 26 83.9
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Table 4.26 - Ubiquity of Zea and Cleome pollen in samples with sufficient pollen for analysis, by
subphase — Continued

Subphase

Pollen samples
Site number
No. with No. with  Ubiquity No. with  Ubiquity
sufficient pollen Zea (%) i Cleome (%)
_— _ — — .
Periman (A.D. 850-900)
(cont.)
SMT4671 2 1 50.0 2 100.0
SMT4( 3 1 33.0 0 0.0
SMT5106 8 2 25.0 5 62.5
SMT5107 12 2 16.7 11 91.7
SMT5108 10 2 20.0 9 90.0
Subphase totals 181 74 40.9 158 87.3
Grass Mesa (A.D. 880-925)
SMT23 23 11 47.8 19 82.6
5MT2151 I { 100.0 1 100.0
Subphase totals 24 12 50.0 20 833
Cline (A.D. 900-975)
5MT2203 3 0 0.0 3 100.0
5MT4475 16 6 375 16 100.0
5MT4477 3 2 66.7 1 333
Subphase totals 22 8 36.4 20 90.9
Marshview (A.D. 1050-1200)
SMT2151 2 1 50.0 2 100.0
5MT2235 17 6 35.3 15 88.2
5SMT2241 7 0 0.0 2 28.6
5MT4683 2 1 50.0 0 0.0
SMTS5106 3 1 33.3 2 66.7
Subphase totals 31 9 29.0 21 67.7
Total 501 226 45.1 421 84.0

*  “Ubiquity” refers to the percentage of samples that contained pollen of a specific type.

A Test of Dolores Project Area Climatic Reconstruction

A slightly different approach has been taken in recon-
structing the climate of the project area. A continuous
and well-dated pollen record from the La Plata Moun-
tains (approximately 30 km east of the Dolores Project
area), independent of the DAP’s archaeological pollen
record, was used, This reconstruction is outlined in de-
tail by Petersen in section 6, this chapter.

An early test of Petersen’s climatic reconstruction for
the project area was provided by a few pollen samples
from Site SMT4654 (Beaver Trap Shelter) (Petersen
1985a). Next, it was hoped that a more detailed test
might be provided by the analysis of pollen samples
from Site SMT4683 (Singing Shelter) (Scott 1985¢).

Three factors, however, complicated evaluation of the
Site 5SMT4683 samples in light of Petersen’c climatic
reconstruction: (1) the site is located in a narrow canyon
and is surrounded by vegetation that differs from that
on surrounding sites located away from canyons (refer
to Petersen and Scott 1985, for a discussion of this
factor), (2) age assignments for the samples were too
broad; and (3) deposition rates in caves and rockshelters
vary widely. The last factor is serious, because a sample
could represent pollen rain for as short a time as |
rainstorm, or for as long a time as a portion of a year
or, even more likely, many years. Comparing samples
that represent very short time periods with samples that
represent long time periods is difficult. These factors
may partly explain why Scott (1985¢) had difficulty in
finding a satisfactory correlation between the Site
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5MT4683 pollen analysis results and Petersen’s (198 5a)
climatic reconstruction for the project area. However,
during her analysis of 10 DAP sites, Scott (1982a) did
detect relatively less sagebrush during the Sagehen
Phase, relatively more sagebrush during the McPhee
Phase, and relatively less sagebrush again during the
Sundial Phase. This sequence is similar to that : n-
tified in the test of Petersen’s climatic reconstruction
presented here.

For this test, dating of contexts in the Dolores Project
area has been described and standardized through the
use of modeling period assignments (chap. 1). Figure
4.3 shows the date range of DAP pollen samples. If
more than | set of samples is available for each site,
the date range of each subset (indicated by a decimal
number, with the smallest number being the oldest) is
shown. Two date range assignments are possible for
several sample sets: SMT2192.2, 5MT4614.1,
SMT4683.1, SMT4683.4, and 5SMT5106.2.

The modern surface pollen study  tersen and Scott
1985) demonstrated that pollen from sites located
within canyons is not strictly comparable to pollen from
sites located away from canyons, because of the differ-
ent vegetation surrounding or near the respective sites.
The sites located in canyons are shown by shading in
figure 4.3. Other sites are simply called “upland sites”
to distinguish them from the canyon sites. (The criteria
used to distinquish upland and canyon sites based on
pollen rain are different than those used to distinguish
upland and canyon sites in the woc resource study
presented in section 2 of this chapter: in section 2, sites
located in or within approximately 1 km of the Dolores
River Canyon are classified as “canyon sites”; in the
present study, a site must be located in any canyon to
be included in this group.) Because the canyon sites do
not encompass quite as long a time snan as do the up-
land sites, the upland sites will be  : only ones used
in this test of the LaPlata Mountains reconstruction.

As discussed in section 6, the climate in the project
area ring the Anasazi occupation is reconstructed as
being either similar to or relatively drier than the pres-
ent. When the climate is drier, an increase in sagebrush
(relative to the present) is expected (Petersen 1985a;
Petersen and Scott 1985). In figure 4.4, times believed
to have been drier than the present are indicated by
shading. Plotted on the same time scale are the date
ranges of pollen samples from selected upland sites be-
lieved to provide a test of Petersen’s reconstruction.
Sites were selected on the basis of date range and
whether or not they had yielded “paired” sample sets:
sites that dated to periods encompassed by the recon-
struction were used to “piece together” the total se-
quence; and sites that yielded paired samples were
favored because they provided the basis for examining
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changing vegetation proportions through time in a sin-
gle location. More reliance is placed on the direction
of change of paired samples from a singie site location
than on the relative contrast between modern and ar-
chaeological samples from different locations, because
the vegetation mosaic surrounding different sites may
differ enough to make strict comparisons difficult. Fig-
ure 4.5 shows the location of the sites used to test the
climatic reconstruction,

Also plotted in figure 4.4 is a series of pollen spectra
that shows the proportion of sage pollen to juniper,
pine, and oak pollen. By limiting the pollen to these 4
types, a spectrum that faithfully reflects the natural pol-
len rain of the major cover plants can be produced and
possibly avoids the bias inherent in archaeological pol-
len samples. The pollen spectra are oriented such that
the sagebrush wedge is always centered at the bottom
and the other 3 wedges are plotted in relation to it. This
plotting method gives a visual impression of the
amount of sagebrush pollen versus the amount of the
3 woodland pollen types. To aid in comparison, modern
pollen spectra (SMT4475.5 and 5MT4512) are also
shown. If an archaeological sample contains more sage-
brush than do the modern samples, it is interpreted as
indicating drier conditions. If it has less sagebrush, it
is interpreted as indicating wetter condition.

To overcome possible biases from location within an
archaeological site, the 4 major pollen types from all
pollen samples assigned to the same modeling period
were averaged together. Table 4.27 lists the sites, the
modeling period and subperiod assignments, and the
pollen samples that were averaged together. Two pollen
samples considered too abeirant to be included in this
averaging process were excluded. They were PN (pollen
sample number) 466 from Site 5SMT4475 and PN 22
from Site 5SMT2241.

In this test of the climatic reconstruction, the emphasis
is on comparison of pollen spectra with the present and
on the direction, rather than on the absolute magnitude,
of changes through time within a single site. The 2 mod-
ern samples in figure 4.4 illustrate the range the modern
pollen spectra from upland sites can have, and Petersen
and Scott (1985) provide additio: exampl of
variation.

Except for a dry period between about A.D. 650 and
675, the period from A.D. 600 to about A.D. 740 is
reconstructed as being similar to 2 present (sect. 6).
The Site SMT4545 sample spectrum for the early A.D.
600’s is very similar to the present Site SMT4512 spec-
trum, and the site SMT4684 spectrum is consistent with
Petersen’s reconstruction for drier conditions in the
middle A.D. 600’s (i.e., increased sagebrush).
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Figure 4.4 — Pollen spectra frc  Dolores Archaeological F am archaeological sites compared with the La Plata Mountains pollen reconstruction of climate. Broken lines distinguish
different sample sets from the same site or 2 possible date assignments for the same sample set. Similarly, a decimal point followed by a number indicates multiple samples for
the same site or multiple date range interpretations for the same site (the smallest number indicates the oldest date range). For example, 2 samples are shown for Site SMT2192:
2192.1 is the oldest, 2192.2 is the youngest. Two date ranges are possible for the latter: A.D. 800-840 and A.D. 840-880.
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