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PREFACE

The October ϮϬϭϴ �rizona �rchaeoůoŐicaů �ounciů Faůů �onĨerence at the �rizona History Museum in Tuc-
son, �rizona was Ĩocused on a theme oĨ recent research in commodiƟes ƉroducƟon and eǆchanŐe in �ri-
zona archaeoůoŐy, with an oƉen toƉic session in the aŌernoon. te are very Ĩortunate to have incůuded in 
this issue, three papers from the themed conference, two from open session, and a submission from the 
call for papers. 

>aurene Montero and Todd Bostwick discuss the ceramic evidence Ĩor ůonŐ distance interacƟons based on 
anaůysis oĨ nonͲůocaů ceramics Ĩrom Wuebůo 'rande. Marty <ooistra submitted a ƉaƉer based on his thesis 
research on the �rizona ^triƉ where he evaůuated the ůocaƟon oĨ sirŐin �nasazi habitaƟon sites on Mount 
Trumbuůů usinŐ cumuůaƟve viewshed anaůysis. Mark Hackbarth s͛ ƉaƉer Ĩrom the oƉen toƉic session is Ĩo-
cused on >ate �rchaic and �arůy FormaƟve architecture in the ^aůt River saůůey. �hris >oendorĨ Ɖrovided 
an inͲdeƉth anaůysis oĨ obsidian Ɖrocurement and use within the Whoeniǆ Basin, and �ůeǆandra �overt 
eǆamined Ɖrehistoric marine sheůů at and Hohokam inŇuence at tuƉatki Wuebůo Ĩrom the commodiƟes 
ƉroducƟon and eǆchanŐe theme. Finaůůy, Dave Bustoz, Mark Hackboarth, Mary Ownby, and Tammy Ritten-
our Ɖrovide an anaůysis oĨ crushed sherd temƉer in Hohokam ceramics and its ƉotenƟaů to reĮne Hohokam 
chronology.

/ wouůd ůike to thank each oĨ the authors Ĩor contribuƟnŐ to this voůume and Ĩor their wiůůinŐness to dis-
seminate the resuůts oĨ their research. /t takes considerabůe eīort to ƉreƉare ƉresentaƟons and ƉaƉers Ĩor 
ƉubůicaƟon. Their contribuƟons are very much aƉƉreciated. / wouůd aůso ůike to thank the Ɖeer reviewers 
Ĩor ƉrovidinŐ construcƟve criƟcism to strenŐthen each ƉaƉer, as weůů as <orri Turner Ĩor coƉy ediƟnŐ, and 
esƉeciaůůy DouŐ Mitcheůů Ĩor his Ɵreůess eīorts as editor Ĩor the :ournaů oĨ �rizona �rchaeoůoŐy.

Dave Hart, Guest Editor

RECENT RESEARCH IN COMMODITIES 
PRODUCTION AND EXCHANGE,  AND 

SETTLEMENT STUDIES

THEMED ISSUE: 

Erratum
/n ^ƉrinŐ ϮϬϭϴ issue oĨ the :ournaů oĨ �rizona �rchaeoůoŐy ;voů. ϱ, no. ϮͿ, in the arƟcůe enƟtůed ͞DaƟnŐ 

�ohonina �rchaeoůoŐicaů ^ites throuŐh a �onsideraƟon oĨ ^an Francisco Mountain 'ray tare Thickness͗ 
^ome �ase ^tudies,͟  by Danieů H. ^orreůů, Eeiů ^. teintraub, and �hrisƟan �. Downum, an unĨortunate ty-
ƉoŐraƉhicaů error is incůuded in the eƋuaƟon Ɖresented on ƉaŐe ϭϮϴ. The correct eƋuaƟon is͗ y с ;ϭϯϲ.ϴϭͿ
;ǆϮͿ н ;ϭϲϬϬ.ϬϵͿ;ǆͿ ʹ ϯϱϮϴ.ϵϬ. �s ůead author oĨ this ƉaƉer, / am resƉonsibůe Ĩor this mistake and oīer my 
aƉoůoŐies to the editoriaů staī, my coͲauthors, and the readers.

Sincerely, Daniel H. Sorrell
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CERAMIC EVIDENCE FOR PREHISTORIC
LONG DISTANCE INTERACTIONS:

NON-LOCAL CERAMICS FROM
AZ U:9:1(ASM) (PUEBLO GRANDE)

Laurene G. Montero
Todd W. Bostwick

>aurene '. Montero ͬ �ity oĨ Whoeniǆ Warks and RecreaƟon ͬ >aurene.monteroΛƉhoeniǆ.Őov
Todd t. Bostwick ͬ serde saůůey �rchaeoůoŐy �enter ͬ todd.bostwickΛcoǆ.net

Collections of prehistoric nonlocal ceramics indicate that the 
Hohokam at AZ U:9:1(ASM) (Pueblo Grande) maintained widespread 
spheres of interaction from southern Utah to northern Mexico.  In 
this paper, ware distributions of nonlocal ceramics collected at Pueb-
lo Grande from depression-era archaeological excavations in the 
1930s up to investigations conducted by museum staff in the 1980s 
are examined. We also compare these data to nonlocal ceramics col-
lected from later excavations at Pueblo Grande as well as those from 
AZ T:12:10 (ASM) (Las Colinas) and AZ T:12:1 (ASM) (La Ciudad) – 
two other large Hohokam villages within Canal System 2.

The Hohokam are well known for their widespread 
trade networks, which incůuded a variety oĨ eǆchanŐe 
items and strateŐies and eǆtended Ĩor hundreds oĨ miůes 
to many diīerent cuůture areas ;�rown ϭϵϵϭ͖ Doyeů 
ϭϵϵϭ͖ sokes and 'reŐory ϮϬϬϳͿ.  Wottery was an imƉor-
tant component in this trade. This paper presents data 
on Ɖreviousůy unƉubůished nonůocaů Ɖottery Ĩrom Wueb-
lo Grande Archaeological Park (PG Park) and discusses 
their siŐniĮcance.

Eonůocaů Ɖottery reƉorted in this chaƉter consists oĨ 
sherds and a small number of reconstructed vessels that 
were collected during various projects that took place at 
the �ityͲowned ƉorƟon oĨ �� h͗ϵ͗ϭ;�^MͿ, aůso known 
as Wuebůo 'rande, between ϭϵϯϱ and ϭϵϴϱ. Wuebůo 
'rande, ůisted on the EaƟonaů ReŐister oĨ Historic Wůac-
es and Whoeniǆ s͛ onůy EaƟonaů Historic >andmark, was 
occuƉied Ĩrom rouŐhůy �D ϰϱϬ throuŐh �D ϭϰϱϬ and 
contains one oĨ the ůast two remaininŐ intact Ɖůaƞorm 
mounds aůonŐ the ůower ^aůt River saůůey ʹ the other be-
inŐ ůocated at Mesa 'rande ;�� h͗ϵ͗Ϯϱ ΀�^M΁Ϳ on the 
south side of the river.

For ƉurƉoses oĨ this ƉaƉer, we reĨer to this Ɖottery 
assembůaŐe as the W' Wark coůůecƟon. �arůy eǆcavaƟons 
at �� h͗ϵ͗ϭ;�^MͿͬWuebůo 'rande were not weůů docu-
mented, and their resuůts remained unƉubůished unƟů 

the Pueblo Grande Archival Project was completed, a 
study oĨ unƉubůished archaeoůoŐicaů invesƟŐaƟons at 
Wuebůo 'rande ;Downum and Bostwick ϭϵϵϯͿ. ^everaů 
ƉeoƉůe have contributed to the idenƟĮcaƟon oĨ the W' 
Wark Ɖottery assembůaŐe.  Most oĨ the sherds discussed 
in this ƉaƉer were anaůyzed in ϭϵϵϯ by �ůĨred �. Dittert, 
Jr. and Todd W. Bostwick. Some were analyzed by Harold 
�oůton in ϭϵϯϵ and ϭϵϰϬ. /n addiƟon, Doyeů ;ϭϵϴϳ, ϭϵϴϵ, 
ϭϵϵϯͿ eǆamined nonůocaů ceramics coůůected durinŐ the 
ϭϵϯϬs eǆcavaƟons at Wuebůo 'rande, a subset oĨ this 
coůůecƟon.  ^ubseƋuent to these studies, Hoůůy zounŐ, 
Ĩormer Wuebůo 'rande Museum �urator, eǆamined the 
sherds durinŐ the course oĨ the curaƟon Ɖrocess, as-
signed types to some of the sherds that were listed as 
͞unidenƟĮed,͟  and in a Ĩew cases reassiŐned sherds to 
diīerent tyƉes. Tucson Basin and ^an �arůos wares Ĩrom 
this coůůecƟon were subũected to a more detaiůed tem-
Ɖer anaůysis in ϮϬϭϰ by �ndrew >ack. Watrick >yons, <eů-
ůey HaysͲ'iůƉin, and �hris Downum eǆamined seůected 
northern wares in ϮϬϭϳ.  Other sherds subseƋuentůy 
Ĩound in the W' Wark coůůecƟons that had not been Ɖre-
viousůy anaůyzed were eǆamined in ϮϬϭϴ by :im 'raceīa 
of the Verde Valley Archaeology Center.

te have used the term ͞nonůocaů͟ rather than ͞in-
trusive͟ Ĩor our study since the ůatter is ambiŐuous and, 
in our oƉinion, nonůocaů better describes the Ɖottery as 
not beinŐ manuĨactured in the Whoeniǆ Basin. ^aůado 
Polychromes are not part of this study, because it is un-
clear where they were made, and some may have been 
manufactured locally. Hohokam ceramics from the Tuc-
son Basin are incůuded because >ack s͛ ;ϮϬϭϰͿ detaiůed 
study determined that they were not locally made. 

The study oĨ nonůocaů ceramics has the ƉotenƟaů 
to inĨorm us about chanŐe in cuůturaů interacƟons over 
Ɵme. For instance, Ɖrevious studies have shown that the 
Hohokam imported many trade wares from northern 
Arizona during the Pre-classic period, and more from 
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southern Arizona during the later Classic period (Crown 
ϭϵϴϰ͗Tabůe //.ϳ.ϲ͖ Beckwith ϭϵϴϴ͗Ϯϯϵ͖ Foster ϭϵϵϰ͗ϭϰϲͿ. 
The comƉarison oĨ Ɖottery assembůaŐes Ĩrom diīerent 
sites allows us to make inferences about which groups 
were interacƟnŐ with diīerent Hohokam viůůaŐes. te 
can aůso ƉotenƟaůůy ůearn iĨ diīerent Hohokam house-
holds had more access to trade wares and other special-
ized or nonůocaů commodiƟes comƉared to others.  How-
ever, our study is somewhat limited by the absence of 
sƉeciĮc Ɖrovenience data at Wuebůo 'rande, because, as 
stated earůier, these sherds come Ĩrom eǆcavaƟons that 
were not always well documented.  Without detailed 
Ɖrovenience inĨormaƟon, we chose to Ĩocus on broad 
Ɖatterns between the Ɖůaƞorm mound comƉůeǆ and 
nonͲmound areas at Wuebůo 'rande. More sƉeciĮcaůůy, 
the Ɖůaƞorm mound comƉůeǆ consists oĨ the Ɖůaƞorm 
mound itseůĨ and rooms in the Eorthwest comƉound ʹ 
both of which were enclosed by a massive compound 
waůů that was uƉ to ϭ m thick and ϯ m taůů. EonͲmound 
areas consist of houses, pits, the ballcourt, and trash 
mounds ůocated away Ĩrom the Ɖůaƞorm mound.

As part of our study, we compare the PG Park nonlo-
caů Ɖottery assembůaŐe with the nonůocaů ceramics re-
covered Ĩrom the ^tate Route ϭϰϯ ;^R ϭϰϯͿ Ɖroũect, ůo-
cated within the ƉorƟon oĨ Wuebůo 'rande to the east 
and northeast oĨ the W' Wark ;FiŐure ϭͿ. The eǆcava-
Ɵons undertaken Ĩor the ^R ϭϰϯ Ɖroũect, aůso known as 
the Hohokam �ǆƉressway, took Ɖůace between :anuary 
ϭϵϴϵ and �Ɖriů ϭϵϵϬ and were conducted in order to 
miƟŐate the imƉacts Ĩrom construcƟon oĨ ^tate Route 
ϭϰϯ ;^R ϭϰϯͿ under Ɖrovisions oĨ ^ecƟon ϭϬϲ oĨ the 
EaƟonaů Historic WreservaƟon �ct. More than ϭϲ ac oĨ 
horizontaů area was striƉƉed, resuůƟnŐ in the eǆcavaƟon 
oĨ aůmost ϯϱϬ architecturaů Ĩeatures, ϭ,ϴϬϬ Ɖit Ĩeatures, 
and ϴϯϲ human buriaůs ;Breternitz ϭϵϵϰ͗iǆͿ. These Ĩea-
tures dated from the late Sedentary through late Classic 
Ɖeriods ;Foster ϭϵϵϰͿ.

te aůso comƉare the W' Wark nonůocaů Ɖottery with 
nonůocaů ceramic assembůaŐes Ĩrom two other Ɖůaƞorm 
mound sites, La Ciudad and Las Colinas, both of which 
are located on the same canal system as Pueblo Grande 
ʹ �anaů ^ystem Ϯ. These sites have weůů documented 
nonůocaů Ɖottery assembůaŐes, and their ůocaƟon in the 
middle of Canal System 2 (La Ciudad) and at its termi-
nus ;>as �oůinasͿ Ɖrovide an oƉƉortunity to eǆamine Ɖo-
tenƟaů diīerences in eǆchanŐe networks Ĩor each oĨ the 
three sites.

METHODS

te ŐrouƉed the Ɖottery tyƉes in the W' Wark coůůec-
Ɵon accordinŐ to ͞wares,͟  which reŇect ƉotteryͲmakinŐ 
tradiƟons oĨ diīerent reŐions and cuůtures.  This cůas-
siĮcaƟon system aůůowed us to make comƉarisons with 
nonůocaů ceramics coůůected Ĩrom the ^R ϭϰϯ Ɖroũect.  
There are ůimitaƟons to usinŐ a ware cůassiĮcaƟon.  
^ome tyƉes do not easiůy Įt into wares, which resuůted 

in usinŐ ware cateŐories such as ͞Eorthern Meǆicoͬ�hi-
huahua͟ and ͞�entraů �rizona �eramic TradiƟon.͟  

Most oĨ the W' Wark Ɖottery coůůecƟon, eǆceƉt Ĩor 
the Tucson Basin and San Carlos sherds, was analyzed 
only macroscopically.  Sherds were assigned type des-
iŐnaƟons based on attributes such as coůor, Ɖaint tyƉe, 
and design style.  Once types were assigned, designa-
Ɵons were conĮrmed by anaůyzinŐ Ɖaste and temƉer 
tyƉe with a ϭϬп hand ůens.

�ttemƉts were made to determine the vesseů Ĩorm 
;bowů versus ũar͖ bowů ĨormͿ reƉresented by the individ-
ual sherds.  Vessel form was assessed by looking at rim 
Ĩorm, ĮnishinŐ treatments, and the Ɖresence and ůoca-
Ɵon oĨ decoraƟon.  /n addiƟon, an eīort was made to 
determine the number of whole vessels represented in 
the assembůaŐe.  there ƉorƟons oĨ vesseůs couůd be re-
constructed by reĮƫnŐ sherds, this couůd be done with 
a deŐree oĨ conĮdence.  However, where this was not 
Ɖossibůe, assiŐninŐ muůƟƉůe sherds to sinŐůe vesseůs was 
based on desiŐn Ɖatterns or other simiůariƟes in decora-
Ɵon, coůor, morƉhoůoŐy, and Ɖaste characterisƟcs.

Wrovenience and conteǆt were aůso considered 
when makinŐ the Ɖottery tyƉe assiŐnments. then it 
was Ɖossibůe to determine that muůƟƉůe sherds oriŐi-
nated from the same vessel, they were counted as a 
sinŐůe occurrence. tith the eǆceƉƟon oĨ Tucson Basin 
and ^an �arůos tares anaůyzed by >ack ;ϮϬϭϰͿ, an eǆ-
aminaƟon oĨ rims Ĩor the ƉurƉose oĨ esƟmaƟnŐ ves-
seů oriĮce diameter was not comƉůeted as Ɖart oĨ this 
study. Most oĨ the sherds in this coůůecƟon are very 
smaůů in size and oĨ ůimited vaůue Ĩor makinŐ oriĮce di-
ameter ƉroũecƟons.

CHARACTERISTICS OF THE PG PARK 
NONLOCAL POTTERY COLLECTIONS

PG Park Nonlocal Pottery Assemblage
There are ϰϱϭ sherds in this coůůecƟon, which 

amounts to onůy Ϭ.Ϭϱϵ Ɖer cent oĨ the totaů oĨ more 
than ϳϲϳ,ϴϮϰ ceramics coůůected Ĩrom W' Wark durinŐ 
this Ɵme. The onůy whoůe vesseůs in the W' Wark coůůec-
Ɵon consist oĨ a <anaͲa BůackͲonͲwhite ũar, a Bůack Mesa 
BůackͲonͲwhite ũar, a Tumco Buī ũar, and a Bůuī BůackͲ
on-red jar.

The nonůocaů Ɖottery in the W' Wark coůůecƟon reƉ-
resents at ůeast ϭϴ diīerent wares ʹ with ϲϭ diīerent 
types. Some indeterminate types could be grouped into 
ware categories whereas others could not be typed be-
yond recognizing that they are not local. Tusayan White 
tare ;nсϵϲ, Ϯϭ.ϯ йͿ is the most ĨreƋuent nonůocaů ware. 
The second most common Ɖottery ware is Tucson Basinͬ
^an �arůos tares ;nсϳϬ, ϭϱ.ϱйͿ, Ĩoůůowed by >ittůe �oůo-
rado thite tare ;nсϯϵ, ϴ.ϳйͿ, and �iboůa thite tare 
;nсϯϲ, ϴ.ϬйͿ.

Two oĨ the most ĨreƋuent Ɖottery sherd tyƉes in the 
W' Wark nonůocaů coůůecƟon are Ĩrom two enƟreůy diīer-
ent reŐions, TanƋue serde RedͲonͲbrown ;nсϱϴͿ Ĩrom 
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Figure 1. Location of PG Park study area and SR 143 study area.
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the Tucson Basin region in southern Arizona and Dead-
man s͛ BůackͲonͲred ;nсϯϱͿ Ĩrom southeastern htah and 
northeastern �rizona. ^iǆ sherds in the W' Wark assem-
bůaŐe came a ůonŐ way Ĩrom the Eorthwest Meǆicoͬ�hi-
huahua region (Ramos Black, Ramos Polychrome, and 
Chihuahua Plain Smudged).

A Maverick Mountain polychrome sherd from a jar 
was Ĩound with the cremaƟon buriaů oĨ a Ĩemaůe aduůt 
ůocated west oĨ the Ɖůaƞorm mound. This buriaů, which 
dates to the Sacaton phase, was placed on a bench 
inside a pit. An inverted bowl sherd and other sherds 
were heaped over the burial on the bench. Maverick 
Mountain Ɖoůychrome is a derivaƟve oĨ TseŐi OranŐe 
tare and Tusayan thite tare, two Ɖottery tradiƟons 
oĨ northeastern �rizona and ^outheastern htah ;>yons 
ϮϬϭϮͿ. Maverick Mountain Ɖoůychrome has been attrib-
uted to immigrants from the Kayenta region producing 
their <ayenta oranŐe ware tradiƟon Ɖottery with cůay 
and tempers from the southern Southwest.

Most of the PG Park nonlocal sherds are from 
bowůs, reƉresenƟnŐ ϮϮϬ bowůs versus ϭϮϴ ũars, with the 
remainder not idenƟĮed as to vesseů Ĩorm.  This is a ra-
Ɵo oĨ ϭ.ϳϮ bowůs to ϭ ũar. � hiŐher ƉercentaŐe oĨ bowůs 
versus jars is typical for nonlocal ceramics assemblages 
from Hohokam sites, especially during Pre-classic peri-
ods ;Beckwith ϭϵϴϴ͖ �rown ϭϵϴϰͿ.

The nonůocaů Ɖottery tyƉes Ĩrom W' Wark date Ĩrom 
the Hohokam Colonial period through the Classic peri-
od, with most sherd types from the Sedentary period. 
/n her ƉioneerinŐ study oĨ Hohokam ceramic eǆchanŐe, 
Watricia �rown ;ϭϵϴϰ͗ϮϲϮͿ Ĩound that nonůocaů ceramics 
from most Hohokam areas occurred in greatest abun-
dance durinŐ the ^edentary Ɖeriod. However, at ůeast ϭϱ 
diīerent nonůocaů Ɖottery tyƉes were Ĩound at W' Wark 
that date to the Hohokam �ůassic Ɖeriod, indicaƟnŐ that 
interacƟon with northern and southern ŐrouƉs sƟůů oc-
curred durinŐ this Ɵme Ɖeriod ;Tabůe ϭͿ. The wide variety 
oĨ nonůocaů ceramic tyƉes at W' Wark were acƋuired Ĩrom 

severaů diīerent cuůturaů ŐrouƉs or re-
Őions incůudinŐ the <ayenta, >ittůe �oůora-
do, and Cibola branches of the Ancestral 
Wuebůo, MoŐoůůon, �ohonina, Wrescott, 
Tucson Basin, and others (Figure 2).

SR 143 Project Nonlocal Pottery 
Assemblage

Eonůocaů Ɖottery tyƉes recovered 
Ĩrom the ^R ϭϰϯ Ɖroũect consist oĨ Ϯϲϱ 
sherds and four complete or nearly com-
plete vessels, not including Salado Poly-
chrome ;Foster ϭϵϵϰ͗ϭϭϵͿ. Most oĨ these 
date from the Sedentary period through 
the Classic period. Four Pima Plain 
sherds and one Wima RedͲonͲbuī bowů 
Ĩound in the ^R ϭϰϯ Ɖroũect area were 
not included in our study since the focus 
of our study did not include the proto-
historic or historic period. The other two 
whole vessels are Black Mesa Black-on-
white and Kia-ko Black-on-white, both of 
which are Tusayan White Ware jars used 
in mortuary conteǆts at the site ;Foster 
ϭϵϵϰ͗ϭϮϵͿ. The Bůack Mesa BůackͲonͲ
white ũar was Ĩrom an inhumaƟon in 
Buriaů 'rouƉ ϲ, ůocated about ϮϱϬ m 
northeast oĨ the Ɖůaƞorm mound, and 
the Kia-Ko Black-on-white jar came from 
a cremaƟon in Buriaů 'rouƉ ϭϭ, aƉƉroǆi-
mateůy ϭϬϬ m to the east oĨ the Ɖůaƞorm 
mound.

�ǆcůudinŐ the nonůocaů ceramic 
tyƉes ůisted above, ϭϱ diĨĨerent wares 
and ϱϯ nonůocaů tyƉes were identiĨied 
in the ^R ϭϰϯ nonůocaů ceramic assem-
bůaŐe ;Tabůe Ϯ͖ Foster ϭϵϵϰ͗Tabůe ϰ.ϮͿ. 
Little Colorado White Ware and Tu-
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Table 1. Sherd counts for nonlocal ceramics from the PG Park project.*

Alameda Brown Ware

Sunset Brown A ϭ

Winona Corrugated ϭϱ

Subtotal / Percentage 16 / 3.6%

Central Arizona 
Ceramic Tradition

Vosberg Red ϭ

Gila White-on-red ϭϬ

Gila Black-on-red ϭ

Salado Red ϱ

Tonto Corrugated ϭ

Tonto Brown ϯ

Subtotal / Percentage 21 / 4.7%

Cibola White Ware

Escavada Black-on-white ϭ

Gallup Black-on-white ϭ

^nowŇake BůackͲonͲwhite Ϯϱ

Reserve Black-on-white 2

Mangus Black-on-white ϭ

Puerco Black-on-white, Esca-
vado variety

ϭ

Red Mesa Black-on-white ϭ

Indeterminate Black-on-
white

4

Subtotal / Percentage 36 / 8%

Jeddito Yellow Ware/Hopi 
Wares

Awatovi Black-on-yellow 2

:edditoͬ�watovi BůackͲonͲ
yellow

ϭϯ

Jeddito Black-on-yellow ϭϯ

Bidahochi Polychrome ϱ

Subtotal / Percentage 33 / 7.3%

Little Colorado White Ware

Holbrook Black-on-white ϯϯ

Holbrook Black-on-white, A ϭ

Padre Black-on-white ϭ

Walnut Black-on-white 4

Subtotal / Percentage 39 / 8.7%

Lower Colorado Buff Ware

Tumco Buī ϭ ;ϭͿ

ToƉoc Buī ϭ

Bůuī BůackͲonͲred Ϭ ;ϭͿ

/ndeterminate Buī tare ϯ

Subtotal / Percentage 5 / 1.1%

Mogollon Brown Ware

toodruī Brown ϯ

Maverick Mountain Poly-
chrome

Ϭ ;ϭͿ

Reserve Plain Smudged 2

Tularosa White-on-red ϭ

Dragoon Red-on-brown 2

Linden Corrugated ϱ

Three �ircůe Eeck
Corrugated

ϭ

Subtotal / Percentage 15 / 3.3%

Northwest Mexico/
Chihuahua Wares

Ramos Black 2

Ramos Polycrhome ϯ

Chihuahua Plain Smudged ϭ

Subtotal / Percentage 6 / 1.3%

Prescott Gray Ware

Wrescott BůackͲonͲŐray ϯ

Wrescott 'ray 2

Subtotal / Percentage 5 / 1.1%

San Francisco Mountain 
Gray Ware

Deadman s͛ BůackͲonͲŐray 4

Floyd Black-on-gray ϱ

Subtotal / Percentage 9 / 2%

San Juan Red Ware

Deadman s͛ BůackͲonͲred ϯϱ

Subtotal / Percentage 35 / 7.8%

Tsegi Orange Ware

Medicine Black-on-red ϲ

Tusayan Black-on-red ϭϭ

Kayenta Polychrome ϭ

Indeterminate ϯ

Subtotal / Percentage 21 / 4.7%

Tusayan Gray Ware

Tusayan Corrugated 4

Moenkopi Corrugated ϭ

Subtotal / Percentage 5 / 1.1%

Tusayan White Ware

Kana-a Black-on-white ϯϯ ;ϭͿ

Sosi Black-on-white ϭϭ

Black Mesa Black-on-white ϯϯ ;ϭͿ

FůaŐstaī BůackͲonͲwhite 2

Kia-ko Black-on-white ϭ

Polacca Black-on-white ϭ

Dogoszhi Black-on-white ϭ

Indeterminate ϭϰ

Subtotal / Percentage 96 / 21.3%

Tucson Basin Brown/ 
San Carlos Ware/ 
Hohokam nonlocal

TanƋue serde RedͲonͲ
brown

ϱϴ

San Carlos Red-on-brown 4

Tucson Black-on-red ϭ

Indeterminate Red-on-
brown

ϳ

Subtotal / Percentage 70 / 15.5%

White Mountain Red Ware

Pinedale Black-on-red ϳ

Fourmile Polychrome ϯ

Pinedale Polychrome 2

Indeterminate Black-on-red ϭ

Subtotal / Percentage 13 / 2.9%

Winslow Orange Ware

Chavez Black-on-red ϭ

Subtotal / Percentage 1 / 0.2%

Zuni-Acoma Glaze Ware

Heshotautla Polychrome 2

Subtotal / Percentage 2 / 0.4%

Indeterminate

Indeterminate ϯ

Indeterminate, corrugated ϮϬ

Subtotal / Percentage 23 / 5.1%

Eote͗ Ύ Ͳ /n cases where there are two num-
bers, the Įrst number is the sherd count and 
the second number refers to whole vessels, 
which are not counted in the sherd counts.
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Table 2. Sherd counts for nonlocal ceramics from the SR 143 project.*

Alameda Brown Ware

Sunset Red A ϭ

Sunset Brown A ϭ

Chavez Brown, Kinnikinick 
variety

ϭ

Subtotal / Percentage 3 / 1.0%

Central Arizona Ceramic 
Tradition

Vosberg Red 2

Vosberg Plain ϭ

Gila Black-on-red ϲ

Salado Red ϲ

Subtotal / Percentage 15 / 6.0%

Cibola White Ware

^nowŇake BůackͲonͲwhite ϭϮ

Roosevelt Black-on-white ϭ

Subtotal / Percentage 13 / 5.0%

Jeddito Yellow Ware/Hopi 
Wares

Jeddito Black-on-yellow 4

Hoyapi Black-on-white ϭ

Subtotal / Percentage 5 / 2.0%

Little Colorado Gray Ware

>ittůe �oůorado �orruŐated ϯ

Subtotal / Percentage 3 / 1.0%

Little Colorado White Ware

Holbrook Black-on-white A 2

Holbrook Black-on-white B ϲ

Holbrook Black-on-white ϭϭ

Walnut Black-on-white ϯϯ

Padre Black-on-white ϭ

Indeterminate ϭ

Subtotal / Percentage 54 / 20.0%

Lower Colorado Buff Ware

Tumco Buī ϱ

ToƉoc Buī 2

Warker Buī ϭ

Warker RedͲonͲbuī ϭ

Bůack Mesa RedͲonͲbuī ϭ

Indeterminate ϱ

Subtotal / Percentage 15 / 6.0%

Mogollon Brown Ware

Linden Corrugated ϭϬ

Heber Corrugated ϯ

Silver Creek Corrugated ϯ

McDonald Corrugated ϱ

Tularosa Corrugated ϭ

El Paso Polychrome ϭ

Subtotal / Percentage 23 / 9.0%

Northwest Mexico/
Chihuahua Wares

Carritos Polychrome 2

Subtotal / Percentage 2 / 1.0%

Prescott Gray Ware

Wrescott BůackͲonͲƉůain ϴ

Wrescott Wůain ϭ

Subtotal / Percentage 9 / 3.0%

Tsegi Orange Ware

Medicine Black-on-red ϭ

Tusayan Black-on-red ϭϰ

Tsegi Polychrome ϭ

Indeterminate ϭ

Subtotal / Percentage 17 / 6.0%

Tusayan Gray Ware

Tusayan Corrugated 4

Moenkopi Corrugated ϭ

Subtotal / Percentage 5 / 2.0 %

Tusayan White Ware

Kana-a Black-on-white 4

Polacca Black-on-white ϭ

Sosi Black-on-white ϴ

Black Mesa Black-on-white ϭϬ ;ϭͿ

FůaŐstaī BůackͲonͲwhite 2

Kia-ko Black-on-white Ϯ ;ϭͿ

Indeterminate ϯ

Subtotal / Percentage 30 / 11.0%

Tucson Basin Brown/
San Carlos Ware/
Hohokam nonlocal

TanƋue serde RedͲonͲbrown ϭϲ

Rincon Red-on-brown 4

San Carlos Red ϭ

San Carlos Red-on-brown ϭϯ

tinŐĮeůd Wůain, Queen 
Creek

ϭ

tinŐĮeůd Red ϭ

Tonto Corrugated ϭ

Indeterminate ϭ

Indeterminate Red-on-
brown

ϯ

�asa 'randeͬ^acaton RedͲ
onͲbuī, Eonůocaů

2

^acaton RedͲonͲbuī,
Eonůocaů

ϭ

Classic Period Red Ware Ϭ ;ϭͿ

Subtotal / Percentage 44 / 17.0%

White Mountain Red Ware

Pinedale Black-on-red ϯ

Indeterminate Black-on-red 2

Subtotal / Percentage 5 / 2.0%

Indeterminate

Indeterminate, possibly 
Meǆican

ϭ

Indeterminate, red ware ϭ

Indeterminate, gray ware ϭ

/ndeterminate, FůaŐstaī ϭϳ

Indeterminate, red-on-
brown

ϭ

Indeterminate ϭ

Subtotal / Percentage 22 / 8.0%

Eote͗ Ύ Ͳ /n cases where there are two num-
bers, the Įrst number is the sherd count and 
the second number refers to whole vessels, 
which are not counted in the sherd counts.
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sayan White Ware dominated the assemblage and 
most nonůocaů sherds came Ĩrom northern �rizona͖ 
the sinŐůe most ĨreƋuent nonůocaů tyƉe was taů-
nut Black-on-white. However, Cibola White Ware, 
MoŐoůůon Brown tare͖ >ower �oůorado BuĨĨware͖ 
and Tucson Basin types are well represented. Two 
sherds Ĩrom the Eorthwest Meǆicoͬ�hihuahua re-
gions (Carretas Polychrome) were identified in the 
nonlocal assemblage. Most of the nonlocal vessels 
in the ^R ϭϰϯ assembůaŐe are bowůs, with aƉƉroǆi-
mateůy ϯ.ϯ nonůocaů bowůs to every nonůocaů ũar ;Fos-
ter ϭϵϵϰ͗ϭϰϭͿ.

COMPARISONS OF PG PARK AND SR 143 
PROJECT NONLOCAL POTTERY 

FreƋuencies oĨ nonůocaů Ɖottery that were recov-
ered Ĩrom the W' Wark and Ĩrom the ^R ϭϰϯ Ɖroũect 
coůůections are comƉared in FiŐure ϯ. Quantities and 
ĨreƋuencies oĨ the nonůocaů Ɖottery are ůisted in Ta-
bůe ϯ. Wottery dates Ĩor seůected tyƉes are Ɖrovided 
in Table 4.

Tusayan thite tare, >ittůe �oůorado thite tare, and 
Tucson Basinͬ^an �arůos tares are common in each oĨ 
the ceramic coůůecƟons Ĩrom the W' Wark and ^R ϭϰϯ Wroũ-
ect, aůthouŐh the ĨreƋuency oĨ Tusayan thite tares and 
Tucson Basinͬ^an �arůos tares is much hiŐher in the W' 
Park study. The total number of nonlocal sherds is about 
twice as hiŐh in W' Wark, with onůy Ϯϲϱ Ĩound in the ̂ R ϭϰϯ 
Ɖroũect and ϰϱϭ Ĩound in our study. �ůthouŐh the ^R ϭϰϯ 
Wroũect was more eǆtensiveůy eǆcavated comƉared to the 
W' Wark, the Ɖůaƞorm mound comƉůeǆ is in the W' Wark 
and ϵϵ nonůocaů sherds were recovered Ĩrom this sƉeciaů 
architectural feature. It is unclear how the overall sherd 
assemblages for each project area compare, but a total 
oĨ ϳϲϳ,ϴϮϰ sherds were Ĩound in the W' Wark and ͞over 
ϱϬϬ,ϬϬϬ sherds͟ were washed Ĩor the ^R ϭϰϯ Wroũect 
;Breternitz ϭϵϵϰ͗iǆͿ. /n addiƟon, Ĩor some oĨ the nonůocaů 
sherd tyƉes, aůthouŐh a hiŐher ĨreƋuency was Ĩound in the 
W' Wark coůůecƟon, the ƉercentaŐe oĨ the same tyƉes was 
rouŐhůy eƋuivaůent. For eǆamƉůe, the number oĨ Tucson 
Basinͬ^an �arůos RedͲonͲbrown sherds was hiŐher in the 
W' Wark ;nсϳϬͿ comƉared to the ̂ R ϭϰϯ Wroũect ;nсϰϰͿ, yet 
their ƉercentaŐes ;ϭϱ.ϱй vs ϭϳ.ϬйͿ are cůose.

Figure 2. Geographic locations for pottery wares identified in the PG Park study.
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Figure 3. Frequency comparisons of nonlocal sherds from PG Park and SR 143.

�ůthouŐh there are some simiůariƟes in the two 
nonlocal assemblages, Alameda Brown Ware, Cibola 
thite tare, :eddito zeůůow tare, Tusayan thite tare, 
and ^an :uan Red tare are aůů more ĨreƋuent in the W' 
Wark coůůecƟon comƉared to the ^R ϭϰϯ Ɖroũect. This in-
cůuded both earůy tyƉes, such as Deadman s͛ BůackͲonͲred 
;^an :uan Red taresͿ, which dates Ĩrom �D ϴϮϱͲϭϬϲϱ 
;^orreůů et aů. ϮϬϭϴ͗ ϭϯϭͿ, and some ůater tyƉes such as 
:eddito BůackͲonͲzeůůow, daƟnŐ Ĩrom �D ϭϯϬϬͲϭϲϬϬ ;�d-
ams ϮϬϭϰ͖ �oůton ϭϵϱϲ͖ �oůton and HarŐrave ϭϵϯϳ͖ Dit-
tert and WůoŐ ϭϵϴϬͿ. /n addiƟon, ̂ an Francisco Mountain 
'ray tare, ^an :uan Red tare, and �uniͲ�coma 'ůaze 
tare are Ɖresent onůy in the W' Wark. /n contrast, >ittůe 
�oůorado thite tare, >ower �oůorado Buī tare, Mo-
Őoůůon corruŐated tyƉes, and Wrescott 'ray tares are 
more ĨreƋuent in the ^R ϭϰϯ Wroũect assembůaŐe.

FiŐure ϰ shows the ůocaƟons Ĩor nonͲůocaů ceramics 
in the W' Wark study Ĩor which we had suĸcient Ɖro-
venience inĨormaƟon with which to Ɖůot them. Their 
conteǆts are as Ĩoůůows͗ ϵϵ nonůocaů sherds are Ĩrom the 
Ɖůaƞorm mound, Ϯϲ are Ĩrom Ɖithouses, ϰϵ are Ĩrom 
the trash mounds, ϱ are Ĩrom cremaƟons ;ϭ is a biŐhorn 
sheeƉ cache discussed beůowͿ, ϯ are Ĩrom Įůů within the 
ballcourt, and only 2 are from pits. Others were found 
in trenches or other eǆcavaƟons where Ĩeature or sƉe-

ciĮc conteǆtuaů inĨormaƟon either did not eǆist or had 
not been recorded. These pithouses and trash mounds 
dated from the Colonial period through the Classic pe-
riod ;ca. �D ϳϬϬͲϭϰϬϬͿ, and the Įůů within the baůůcourt 
dated to the Sedentary and Classic period (Bostwick and 
Downum ϭϵϵϰͿ. 

There is no consensus on the ĨuncƟon oĨ Hohokam 
Ɖůaƞorm mounds ;�ůson ϭϵϵϴͿ. They have been vari-
ously interpreted as having served as elite or leader-
shiƉ residences ;Doyeů ϭϵϴϭ͖ �ůson ϭϵϵϴ͖ 'reŐory ϭϵϴϳ͖ 
Rice ϭϵϵϳ͖ Rice et aů. ϭϵϵϴ͖ tiůcoǆ ϭϵϴϳ, ϭϵϴϴ, ϭϵϵϭͿ 
that aůso ĨuncƟoned Ĩor Ĩood storaŐe and redistribuƟon 
;�rown and Fish ϭϵϵϲ͖ :acobs and Rice ϭϵϵϳ͖ >indauer 
ϭϵϵϱ͖ tiůcoǆ ϭϵϴϴ, ϭϵϵϭͿ and as Ɖůaces where reůiŐious 
acƟviƟes and ceůesƟaů observaƟons were conducted 
;Bostwick ϭϵϵϮ͖ �raiŐ et aů. ϭϵϵϴ͖ Bostwick and Dow-
num ϭϵϵϰ͖ Howard ϭϵϵϮ͖ :acobs ϭϵϵϮ͖ Miǆon ϭϵϴϵ͖ 
^haƉiro ϭϵϵϵͿ. O͛Odham oraů history discusses ͞'reat 
Houses͟ where viůůaŐe ůeaders ůived ;Bahr et aů. ϭϵϵϰͿ.

thittůesey and �ioůekͲTorreůůo ;ϭϵϵϮͿ suŐŐest that 
durinŐ the �ůassic Ɖeriod cůans and sodaůiƟes manaŐed 
ůabor, aůůocated ůand, resoůved conŇicts, and inteŐrated 
settůement within a communityͲwide ceremoniaů Ĩrame-
work. �ůson ;ϭϵϵϴ͗ϭϰͿ arŐues that ͞the mounds Ɖrob-
ably served in some way, either through ceremonial 
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Table 3. Percentages of nonlocal pottery in the PG Park and SR 143 collections.

SR 143 PG Park
Pottery Ware Count Percent Count Percent
Alameda Brown Ware ϯ ϭ.ϯ ϭϲ ϯ.ϲ

�entraů �rizona �eramic TradiƟon ϭϱ ϲ Ϯϭ ϰ.ϳ

Cibola White Ware ϭϯ ϱ ϯϲ ϴ

:eddito zeůůow tare ϱ 2 ϯϯ ϳ.ϯ

>ittůe �oůorado 'ray tare ϯ ϭ Ϭ Ϭ

>ittůe �oůorado thite tare ϱϰ ϮϬ ϯϵ ϴ.ϳ

>ower �oůorado Buī tare ϭϱ ϲ ϱ ϭ.ϭ

Mogollon Brown Ware Ϯϯ ϵ ϭϱ ϯ.ϯ

Eorthwest Meǆicoͬ�hihuahua tares 2 ϭ ϲ ϭ.ϯ

Wrescott 'ray tare ϵ ϯ ϱ ϭ.ϭ

San Francisco Mountain Gray Ware Ϭ Ϭ ϵ 2

San Juan Red Ware Ϭ Ϭ ϯϱ ϳ.ϴ

Tusayan Gray Ware ϱ 2 ϱ ϭ.ϭ

Tusayan White Ware ϯϬ ϭϭ ϵϲ Ϯϭ.ϯ

Tucson Basinͬ^an �arůos tares 44 ϭϳ ϳϬ ϭϱ.ϱ

Tsegi Orange Ware ϭϳ ϲ Ϯϭ ϰ.ϳ

Indeterminate 22 ϴ Ϯϯ ϱ.ϭ

White Mountain Red Ware ϱ 2 ϭϯ Ϯ.ϵ

Winslow Orange Ware - - ϭ Ϭ.Ϯ

�uniͲ�coma 'ůaze tare - - 2 Ϭ.ϰ

Totals 265 100 451 100

or administraƟve means or ƉerhaƉs 
a combinaƟon oĨ the two, to inte-
Őrate seŐments oĨ the ƉoƉuůaƟon 
and reŐuůate irriŐaƟon and other 
subsistence acƟviƟes.͟  �bbott et aů. 
;ϮϬϬϲ͗ϯϬϬͿ suŐŐest a sociaů hierarchy 
may have emerged during the Classic 
period in order to manage individual 
irriŐaƟon systems, such as �anaů ^ys-
tem Ϯ, into a Ĩocaů orŐanized ƉoůiƟcaů 
community that included non-irriga-
Ɵon ůand surroundinŐ the Ɖůaƞorm 
mound village.

�ǆcavaƟon oĨ a ƉorƟon oĨ the 
Wuebůo 'rande Ɖůaƞorm mound in 
the ϭϵϯϬs documented sƉeciaůized 
arƟĨacts and unusuaů architecture, 
suƉƉorƟnŐ a reůiŐious and adminis-
traƟve ĨuncƟon Ĩor the mound, but 
it may not have served as a ĨuůůͲƟme 
residence for an elite group of in-
dividuals (Downum and Bostwick 
ϮϬϬϯ͗ϭϲϳͿ.  However, those indi-
viduaůs associated with the Ɖůaƞorm 
mound ůikeůy had siŐniĮcant inŇu-
ence over the Pueblo Grande vil-
lage and other villages located in 
Canal System Two. Whatever the 
ĨuncƟon;sͿ were oĨ Hohokam Ɖůat-
form mounds, we assume that ce-
ramics and other objects found near 
the Wuebůo 'rande Ɖůaƞorm mound 
probably had greater value or cultural meaning, and 
that they may reƉresent more Ĩormaů connecƟons with 
other groups compared to ceramics found away from 
the Ɖůaƞorm mound.

^ystemaƟc eǆcavaƟons Ĩor the ^R ϭϰϯ Wroũect area 
uncovered ϭϰ discrete habitaƟon areas, each consist-
ing of a cluster of structures, pits, and trash middens. 
/n addiƟon, ϭϳ cemeteries were Ɖresent, containinŐ 
ϲϰϳ inhumaƟons and ϭϴϵ cremated individuaůs ;�b-
bott and Foster ϮϬϬϯ͗ϮϱͿ. WoƉuůaƟon esƟmates Ĩor this 
area ranŐed Ĩrom ϱϵϯ Ɖersons in the earůy �ůassic to 
ϰϲϲ durinŐ the ůate �ůassic ;�bbott and Foster ϮϬϬϯ͗Ta-
ble 2.2).

There is an interesƟnŐ Ɖattern in the distribuƟon 
oĨ nonůocaů Ɖottery Ĩrom the ^R ϭϰϯ Ɖroũect ƉorƟon 
oĨ �� h͗ϵ͗ϭ;�^MͿͬWuebůo 'rande.  Most oĨ the nonůo-
caů sherds were Ĩrom two adũacent habitaƟon areas ʹ 
HabitaƟon �reas ϳ and Ϯ, which contained ϰϰй oĨ the 
totaů oĨ nonůocaů ceramics Ĩrom that coůůecƟon ;nсϭϭϵͿ 
;Foster ϭϵϵϰ͗ϭϱϰͿ. These habitaƟon areas aůso had a 
Őreater ƋuanƟty and diversity oĨ other sƉeciaůized im-
Ɖorted items such as turƋuoise, sheůů, and obsidian, 
than did other habitaƟon areas.  These two habitaƟon 
areas are not ůocated near the Ɖůaƞorm mound but are 
aƉƉroǆimateůy ϯϬϬ m to the northeast. The Ɖresence 

oĨ more nonͲůocaů ceramics in these two habitaƟon ar-
eas may have been the result of outsiders moving into 
Wuebůo 'rande, or ƉerhaƉs the two habitaƟon areas 
had stronŐer Ɵes with distant viůůaŐes. �bbott and Fos-
ter ;ϮϬϬϯ͗ϰϯͲϰϰͿ arŐue that an inŇuǆ oĨ miŐrants Ĩrom 
outside the Salt River Valley appear to have established 
severaů residenƟaů areas at the outskirts oĨ the Wuebůo 
Grande village. These new residents not only increased 
the ƉoƉuůaƟon oĨ the viůůaŐe siŐniĮcantůy, but they aůso 
may have contributed to the eǆisƟnŐ eǆchanŐe network 
at Pueblo Grande.

SELECTED WARE DISCUSSION

Tusayan White Ware
Tusayan White Ware, associated with the Kayenta 

TradiƟon oĨ the �ncestraů Wuebůo cuůture oĨ northeastern 
�rizona ;�oůton and HarŐrave ϭϵϯϳͿ, is the most com-
mon ware in our study with a totaů oĨ ϵϲ sherds ;Ϯϭ.ϯйͿ 
and two whole vessels. Tusayan White Ware was manu-
Ĩactured durinŐ a sƉan oĨ Ɵme that corresƉonds to the 
Hohokam Colonial through early Classic periods.  Most 
Tusayan thite tares in our coůůecƟon are <anaͲa BůackͲ
onͲwhite and Bůack Mesa BůackͲonͲwhite ʹ they occur 
in eƋuaů amounts. �ach oĨ these tyƉes reƉresents diīer-
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Table 4. Dates and references for selected pottery types discussed in this study.

Ware, Type Dates (AD) References (listed in same order as dates)

Alameda Brown Ware

Sunset Brown A ϭϬϳϱͲϭϯϬϬ tiůcoǆ ϮϬϭϱ

Winona Corrugated ϭϬϱϬͲϭϭϬϬ Breternitz ϭϵϲϲ͗ϭϬϰ

Central Arizona Ceramic Tradition

Gila White-on-red ϭϮϬϬͲϭϰϬϬ tood ϭϵϴϳ

Tonto Brown ϭϬϬϬͲϭϰϬϬ tood ϭϵϴϳ

Cibola White Ware

Escavada Black-on-white ϭϬϬϬͲϭϭϯϬ tiůcoǆ ϮϬϭϱ

^nowŇake BůackͲonͲwhite ϭϭϬϬͲϭϮϱϬ, ϭϭϬϬͲϭϮϳϱ HaysͲ'iůƉin Θ van Hartesveůdt ϭϵϵϴ͖ tiůcoǆ ϮϬϭϱ

Reserve Black-on-white ϭϬϬϬͲϭϬϬ, ϭϬϯϬͲϭϮϬϬ Bernardini ϮϬϬϱ͗Tabůe ϯ.ϭ͖ Weckham ϭϵϵϬ

Puerco Black-on-white, Escavado variety ϭϬϯϬͲϭϭϱϬ tiůcoǆ ϮϬϭϱ

Red Mesa Black-on-white ϵϱϬͲϭϬϱϬ tiůcoǆ ϮϬϭϱ

Jeddito Yellow Ware

Awatovi Black-on-yellow ϭϯϬϬͲϭϯϱϬ HaysͲ'iůƉin Θ van Hartesveůdt ϭϵϵϴ

Jeddito Black-on-yellow ϭϯϱϬͲϭϲϬϬ HaysͲ'iůƉin Θ van Hartesveůdt ϭϵϵϴ

Little Colorado White Ware

Holbrook Black-on-white ϭϬϱϬͲϭϮϬϬ HaysͲ'iůƉin Θ van Hartesveůdt ϭϵϵϴ͖
^orreůů et aů. ϮϬϭϴ͗ Tabůe ϯ͖

Holbrook Black-on-white, Type A ϭϬϮϱͲϭϭϱϬ DouŐůass ϭϵϴϳ͖ ^orreůů et aů. ϮϬϭϴ

Padre Black-on-white ϭϬϱϬͲϭϮϬϬ, ϭϭϬϬͲϭϮϱϬ DouŐůass ϭϵϴϳ͖ HaysͲ'iůƉin Θ van Hartesveůdt ϭϵϵϴ͖ 
^orreůů et aů. ϮϬϭϴ͗Tabůe ϯ

Walnut Black-on-white ϭϭϱϬͲϭϮϮϱ ^orreůů et aů. ϮϬϭϴ͗Tabůe ϯ

Lower Colorado Buff Ware

Tumco Buī ϭϬϬϬͲϭϱϬϬ taters ϭϵϴϮ

ToƉoc Buī ϭϬϬϬͲϭϱϬϬ taters ϭϵϴϮ

Mogollon Brown Ware

Maverick Mountain Polychrome ϭϮϲϱͲϭϮϵϬ OƉƉeůt ϮϬϬϳ͗Ϯϭ

Three �ircůeͲEeck �orruŐated ϴϬϬͲϭϬϬϬ Haury ϭϵϯϲ͖ tiůson ϭϵϵϵ

Northwest Mexico/Chihuahua Ware

Ramos Black ϭϮϬϬͲϭϲϲϬ thaůen and Minnis ϮϬϬϭ͗ FiŐure Ϯ.ϭ

Prescott Gray Ware

Wrescott BůackͲonͲŐray ϭϬϱϬͲϭϯϬϬ <eůůer ϭϵϵϯ͗ϲϳ

Wrescott 'ray ϭϬϮϱͲϭϮϬϬ <eůůer ϭϵϵϯ͗ϲϳ

San Francisco Mountain Gray Ware

Deadman s͛ BůackͲonͲŐray ϭϬϮϱͲϭϭϳϱ Downum ϭϵϵϰ

Floyd Black-on-gray ϴϬϬͲϭϬϮϱ ^orreůů ϮϬϬϱ

San Juan Red Ware

Deadman s͛ BůackͲonͲred ϴϮϱͲϭϬϲϱ ^orreůů et aů. ϮϬϭϴ͗Tabůe ϯ

Bůuī BůackͲonͲRed ϳϱϬͲϵϬϬ �hristenson ϭϵϵϰ

Tusayan Gray Ware

Tusayan Corrugated ϭϬϱϬͲϭϭϳϱ ^orreůů et aů. ϮϬϭϴ͗Tabůe ϯ

Lino Black-on-gray ϱϱϬͲϴϮϱ ^orreůů et aů. ϮϬϭϴ͗Tabůe ϯ
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Ware, Type Dates (AD) References (listed in same order as dates)

Tusayan White Ware

Kana-a Black-on-white ϴϬϬͲϭϬϮϱ, ϳϮϱͲϭϬϬϬ HaysͲ'iůƉin and van Hartesveůdt ϭϵϵϴ͖
^orreůů et aů. ϮϬϭϴ͗Tabůe ϯ

Sosi Black-on-white ϭϬϱϬͲϭϮϬϬ, ϭϬϳϬͲϭϭϴϬ HaysͲ'iůƉin and van Hartesveůdt ϭϵϵϴ͖
^orreůů et aů. ϮϬϭϴ͗Tabůe ϯ

Black Mesa Black-on-white ϭϬϮϱͲϭϭϱϬ, ϭϬϬϬͲϭϭϬ,
ϵϬϬͲϭϭϲϬ

�hristenson ϭϵϵϰ͖ 'oetz and Miůůs ϭϵϵϯ͖
^orreůů et aů. ϮϬϭϴ͗Tabůe ϯ

FůaŐstaī BůackͲonͲwhite ϭϭϱϬͲϭϮϮϱ, ϭϭϱϬͲϭϮϮϬ 'oetz and Miůůs ϭϵϵϯ͖ ^orreůů et aů. ϮϬϭϴ͗Tabůe ϯ

Dogoszhi Black-on-white ϭϬϱϬͲϭϮϬϬ ^orreůů et aů. ϮϬϭϴ͗Tabůe ϯ

Tucson Basin/San Carlos Wares

TanƋue serde RedͲonͲbrown ϳϬϬͲϭϯϬϬ Heckman ϮϬϬϬ͗ϴϯ

San Carlos Red-on-brown ϭϭϱϬͲϭϰϬϬ tood ϭϵϴϳ

Tucson Black-on-red ϭϮϳϱͲϭϰϱϬ httƉs͗ͬͬwww.archaeoůoŐysouthwest.orŐͬƉdĨͬceram-
ic-type-ware.pdf

Tsegi Orange Ware

Medicine Black-on-red ϭϬϱϬͲϭϭϮϱ Downum ϭϵϵϰ

Tusayan Black-on-red ϭϬϲϱͲϭϮϬϬ, ϭϬϬϬͲϭϯϬϬ Downum ϭϵϵϰ͖ HaysͲ'iůƉin and van Hartesveůdt ϭϵϵϴ

Kayenta Polychrome ϭϮϭϱͲϭϯϬϬ tiůcoǆ ϮϬϭϱ

White Mountain Red Ware

Pinedale Black-on-red ϭϮϳϱͲϭϯϮϱ tiůcoǆ ϮϬϭϱ

Fourmile Polychrome ϭϯϮϱͲϭϰϮϱ tiůcoǆ ϮϬϭϱ

Pinedale Polychrome ϭϮϳϱͲϭϯϱϬ tiůcoǆ ϮϬϭϱ

Table 4. Dates and references for selected pottery types discussed in this study (continued).

ent sƉans oĨ Ɵme ʹ <anaͲa dates Ĩrom �D ϳϮϱ to ϭϬϬϬ 
;HaysͲ'iůƉin and van Hartesveůdt ϭϵϵϴ͗ϭϭϭͿ and �D ϴϬϬ 
to ϭϬϬϬ ;'oī and Reed ϭϵϵϴͿ.  ^orreůů et aů. ;ϮϬϭϴͿ date 
Bůack Mesa BůackͲonͲwhite Ĩrom �D ϭϬϮϱͲϭϭϱϬ, ^osi 
and DoŐoszhi BůackͲonͲwhite Ĩrom �D ϭϬϱϬͲϭϮϬϬ, and 
FůaŐstaī BůackͲonͲwhite Ĩrom �D ϭϭϱϬͲϭϮϱϬ.

Tusayan thite tares were Ĩound in concentraƟons 
that correspond to some of the trash mounds and other 
nonͲƉůaƞorm moundͬcomƉound areas, incůudinŐ two 
of the whole vessels recovered from PG Park, a Kana-a 
Black-on-white jar and a Black Mesa Black-on-white jar. 
This is not surprising since their manufacture and oc-
currence in trade conteǆts Őeneraůůy ƉreͲdates Ɖůaƞorm 
mound architecture ;Beckwith ϭϵϴϴ͗ϮϯϮ͖ Doyeů ϭϵϵϭͿ. 
Tusayan White Ware was also the most common ware 
Ĩrom the ^R ϭϰϯ Ɖroũect, aůthouŐh there were much 
fewer sherds found in that part of Pueblo Grande.

The Kana-a Black-on-white jar is an early ceramic 
tyƉe Ĩrom northern �rizona ;FiŐure ϱ, ůeŌͿ. /t was Ɖart oĨ 
an unusual Colonial period cache containing cremated 
bighorn sheep horns and other possibly ceremonial ar-
ƟĨacts ;H�ϭϮϴͿ. This cache was Ĩound in the Ɖůaza area 
west oĨ the Ɖůaƞorm mound and beneath Trash Mound 
ϯ ;Bostwick and Downum ϭϵϵϰ͗Tabůe ϴ.Ϯ, FiŐures ϴ.ϱ 
to ϴ.ϳͿ. /n addiƟon to sƉeciaůized Őround stone obũects, 
there were eiŐht ƉroũecƟůe Ɖoints, Įve stone eĸŐy ves-
sels, and eight waterworn stones. Other ceramics in-

cůude a ̂ anta �ruz RedͲonͲbuī ũar, a RedͲonͲbuī censer, 
and nearůy ϯ,ϬϬϬ sherds ;some with sƉecuůar ironͿ. The 
^anta �ruz Ɖottery suŐŐests the Ĩeature dates to the �o-
ůoniaů Ɖeriod, which is consistent with the daƟnŐ oĨ the 
Kana-a Black-on-white jar.

A Black Mesa Black-on-white jar was found in a 
^acatonͲ^oho Ɖhase cremaƟon buriaů ;H�ϮϵͿ ůocated 
about ϯ m west oĨ the Ɖůaƞorm mound ;FiŐure ϱ, riŐhtͿ. 
The ũar was ůocated in the ůower ƉorƟon oĨ a doubůe Ɖit, 
and served as the cremaƟon urn, which was caƉƉed 
by a plainware bowl and by other nested bowl sherds 
;BrunsonͲHadůey ϭϵϵϰͿ. �Őe and seǆ oĨ the cremated in-
dividual is unknown.

Tucson Basin/San Carlos Wares
This group of sherds was typed according to estab-

ůished ceramic seƋuences Ĩrom the Tucson Basin ;Deaver 
ϭϵϴϰ͖ 'reenůeaĨ ϭϵϳϱ͖ Heckman ϮϬϬϬ͖ <eůůy et aů.ϭϵϳϴ͖ 
taůůace ϭϵϴϲa, ϭϵϴϲbͿ, and southeastern �rizona, in 
Őeneraů ;Heckman ϮϬϬϬ͖ Eeuziů and >yons ϮϬϬϱͿ. They 
have a dense, brown Ɖaste͖ sand or schist temƉer, or 
both͖ red sůiƉs or thin white sůiƉs or washes͖ and red, 
bůack, or white Ɖaint. They have a decoraƟve treatment 
that ͞Ĩoůůows the styůisƟc ƉunctuaƟons in Hohokam 
Buī tare,͟  with their center oĨ manuĨacture Ɖrimariůy 
in the Santa Cruz Valley of southern Arizona (Heckman 
ϮϬϬϬ͗ϴϯͿ.
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Figure 4. Locations where nonlocal sherds were found at PG Park.

^eventy sherds were cůassiĮed as Tucson Basinͬ^an 
�arůos tares with most beinŐ TanƋue serde RedͲonͲ
brown ;nсϱϴͿ. TanƋue serde RedͲonͲbrown dates to the 
�ůassic Ɖeriod, �D ϭϭϱϬͲϭϯϬϬ ;thittůesey ϭϵϴϴ͗ϯϴϮͿ.  
�naůysis by �ndrew >ack ;ϮϬϭϰͿ determined that Ɖro-
ducƟon sources Ĩor these nonůocaů ceramics were vari-
abůe ʹ the Tortoůita and Tucson Mountains and ůikeůy 
their associated washes. Ownby and Miska ;ϮϬϭϮ͗ϯϮͿ 
have arŐued that ͞Ɖotters at severaů sites in the north-
ern Tucson Basin were ƉroducinŐ and distribuƟnŐ 
TanƋue serde RedͲonͲbrown.͟   Wuebůo 'rande did not 
aƉƉear to have any tyƉe oĨ eǆcůusive reůaƟonshiƉ with 
a ƉarƟcuůar ƉroducƟon source Ĩor this tyƉe oĨ ceramic.  
Therefore, it appears that Pueblo Grande inhabitants 
maintained economic networks with various groups in 
the Tucson Basin.

TanƋue serde RedͲonͲbrown sherds were more 
commonůy Ĩound on the Wuebůo 'rande Ɖůaƞorm mound 
or cůose to it, suŐŐesƟnŐ these ceramics were associated 
with Ɖůaƞorm mound acƟviƟes.  >ack ;ϮϬϭϰͿ Ĩound that 
most TanƋue serde RedͲonͲbrown sherds reƉresent ũars 

;ϲϳйͿ ʹ in contrast to other nonůocaů ceramics which 
Ĩavor bowůs. The TanƋue serde RedͲonͲbrown ũars are 
generally small with narrow necks and they could have 
been used to transƉort ůiƋuids such as water or saŐuaro 
wine or syrup, or were used as seed jars.

Tucson Basin Brown Ware sherds were also com-
mon in the ^R ϭϰϯ coůůecƟon, where there were ϰϰ 
;ϭϳ.ϬйͿ.  This incůuded three TanƋue serde RedͲonͲ
brown sherds that were subũected to neutron acƟvaƟon 
anaůysis, which conĮrmed they were nonůocaů and came 
Ĩrom muůƟƉůe sources ;Fish et aů. ϭϵϵϮ͖ Harry ϭϵϵϳ͗Ta-
bůe ϲ.ϭͿ. There were aůso ϭϯ ^an �arůos RedͲonͲbrown 
sherds.  This ceramic type has been described as a type 
without a ware, and there are diīerences oĨ oƉinion as 
to whether it is part of the Hohokam or the Mogollon 
tradiƟon, with some researchers viewinŐ it as hybrid oĨ 
both ;Eeuziů and >yons ϮϬϬϱ͖ tood ϭϵϴϳͿ.

Little Colorado White Ware
There are ϯϵ >ittůe �oůorado thite tare sherds in 

the W' Wark coůůecƟon ;ϴ.ϳйͿ. This Ɖottery ware is as-
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Figure 5. Tusayan White Ware vessels. Left: Kana-a Black-on-white jar from feature HC 128; Right: Black Mesa Black-on-
white jar with handles that look similar to parrot heads. Illustrations by Jonathan Joha.

sociated with the �ncestraů Wuebůo cuůture oĨ Eorth-
ern �rizona and was manuĨactured in the HoƉi Buttes 
area south oĨ the HoƉi Mesas and in the >ittůe �oůorado 
River saůůey ;DouŐůass ϭϵϴϳ͗ϭϭϳͿ. The earůiest tyƉes oĨ 
this thite tare date to the �.D ϴϬϬs ;'oetze and Miůůs 
ϭϵϵϯ͗ϰϭͿ.  Hoůbrook BůackͲonͲwhite ;�D ϭϬϮϱͲϭϭϱϬ͖ 
^orreůů et aů. ϮϬϭϴͿ is the most common nonůocaů tyƉe at 
W' Wark.  Hoůbrook BůackͲonͲwhite is someƟmes divided 
into two varieƟes͗ sariety � and B. The Ĩormer is simi-
ůar to a Bůack Mesa styůe but with >ittůe �oůorado thite 
tare technoůoŐy, whiůe the ůatter is more ůike the ^osi 
styůe ;Dittert and WůoŐ ϭϵϴϬ͗ϵϬͿ.  Our study Ĩound onůy 
one TyƉe � sherd.  Others were not disƟnŐuishabůe as 
to A or B. Walnut Black-on-white, which dates from AD 
ϭϭϱϬͲϭϮϮϱ ;^orreůů et aů. ϮϬϭϴͿ, is aůso common in this 
coůůecƟon.

>ittůe �oůorado thite tare was ƉarƟcuůarůy Ɖreva-
ůent in the ̂ R ϭϰϯ coůůecƟon, where there were ϱϰ sƉeci-
mens idenƟĮed ʹ more than Ĩrom the W' Wark coůůec-
Ɵon. >ittůe �oůorado thite tare aůso occurred more 
ĨreƋuentůy in nonͲmound areas, aůthouŐh the Ɖrevaůent 
tyƉes here date a ůittůe ůater than did the Tusayan thite 
tare, the ůatter which ranŐed between �D ϳϮϱͲϭϮϱϬ.

Cibola White Ware
There are ϯϲ �iboůa thite tare sherds in the W' 

Wark coůůecƟon ;ϴ.ϬйͿ. Most oĨ these are ^nowŇake 
BůackͲonͲwhite, which is known as a ͞catchaůů͟ tyƉe 
that is hiŐhůy variabůe ;Dittert and WůoŐ ϭϵϴϬ͗ϴϳ͖ tood 
ϭϵϴϳ͗ϴϲͿ. �iboůa thite tare tyƉes were Ɖroduced by 
Eorthern MoŐoůůon andͬor ^outhern Wuebůo ŐrouƉs 
across a wide area oĨ westernͲcentraů Eew Meǆico and 

eastͲcentraů �rizona ;tood ϭϵϴϳ͗ϴϯͿ.  �iboůa is a ceram-
ic eǆƉression that seems to incorƉorate both northern 
Mogollon and southern Pueblo groups.  Eight Cibola 
thite tare sherds were Ĩound on the Ɖůaƞorm mound, 
and Ϯϴ were Ĩound in nonͲmound conteǆts, such as 
House ϲϱ ;nсϭͿ, east oĨ Withouse Ϯ ;nсϭͿ, Trash Mound ϯ 
;nсϭͿ, roadway eǆcavaƟons ;nсϲͿ, test units in the Įeůd 
schooů area ;nсϴͿ, Ɖit Įůů ;nсϮͿ, or in Ɖůaces where sƉe-
ciĮc conteǆt and Ɖrovenience inĨormaƟon was not avaiů-
able or recorded. 

A narrow corridor along Washington Street north of 
the W' Wark, but not within the ^R ϭϰϯ Ɖroũect area, was 
eǆcavated Ĩor the Metro >iŐht Raiů Ɖroũect. This eǆcava-
Ɵon Ĩound aƉƉroǆimateůy ϲϭ ^nowŇake BůackͲonͲwhite 
sherds ʹ aůů Ĩrom the same vesseů ʹwith an inĨant buriaů 
;FerŐuson ϮϬϬϳ͗Tabůe ϭϳ.ϭͿ. 

San Francisco Mountain Gray Ware 
San Francisco Mountain Gray Ware was produced 

between �D ϳϱϬͬϴϬϬ to ϭϭϬϬ by the �ohonina �uůture 
oĨ northern �rizona ʹ a cuůture that ůived on the �oconi-
no Wůateau in an area that eǆtends Ĩrom south oĨ the 
'rand �anyon to FůaŐstaī and tiůůiams ;�oůton ϭϵϱϴͿ. 
Clay is believed to have been obtained from a source at 
the base of the Grand Canyon (Alan P. Sullivan, personal 
communicaƟon ϮϬϭϳͿ. ^an Francisco Mountain 'ray 
tare is absent Ĩrom the ^R ϭϰϯ Ɖroũect, yet nine sherds 
of this Gray Ware were recovered from the PG Park 
;Ϯ.ϬйͿ. These incůude Ĩour Deadman s͛ BůackͲonͲŐray 
;�D ϭϬϮϱͲϭϭϳϱͿ ;Downum ϭϵϴϴͿ and Įve Fůoyd BůackͲ
onͲŐray, the ůatter tyƉe which dates Ĩrom �D ϴϬϬͲϭϬϮϱ 
;^orreůů ϮϬϬϱͿ.



13 JAzArch Fall 2019Montero and Bostwick

Lower Colorado Buff Ware
�onsisƟnŐ oĨ Ɖůain buī, redͲsůiƉƉed buī, and redͲ

onͲbuī tyƉes, this ware is associated with the >owůand 
Patayan along the lower Colorado River and was origi-
naůůy described by RoŐers in the ϭϵϰϬs and then, ůater, 
inconsistently described by Schroeder who apparently 
overemƉhasized temƉer in idenƟĨyinŐ sƉeciĮc tyƉes ;cĨ. 
taters ϭϵϴϮͿ.  These ceramics were manuĨactured by 
Ɖaddůe and anviů ;Beckwith ϭϵϴϴ͖ ^chroeder ϭϵϱϴ͖ ta-
ters ϭϵϴϮͿ Ĩrom �D ϳϬϬ or ϴϬϬ to ϭϵϬϬн.  >ower �oůo-
rado Buī tare sherds are more common in the ^R ϭϰϯ 
coůůecƟon, with ϭϱ sherds recovered ;ϲ.ϬйͿ, comƉared 
to onůy ϱ sherds Ĩound in the W' Wark coůůecƟon ;ϭ.ϭйͿ. 
Thus, onůy ϮϬ >ower �oůorado Buī tare sherds have 
been recovered from Pueblo Grande. However, one of 
the whoůe vesseůs in the W' Wark coůůecƟon is a Tumco 
Buī ũar Ĩrom a cremaƟon buriaů ;H�ϭϬϭͿ ůocated about 
ϰϱ m west oĨ the Ɖůaƞorm mound. This vesseů was 
Ɖůaced in an ovoid buriaů Ɖit and served as a cremaƟon 
urn with a bowů cover ;BrunsonͲHadůey ϭϵϵϰͿ. The aŐe 
and seǆ oĨ the cremated individuaů is unknown.

San Juan Red Ware
San Juan Red Ware was made in the San Juan River 

drainage area of the Four Corners region and dates from 
�D ϳϱϬ to ϵϬϬ ;�hristenson ϭϵϵϰͿ.  This ware reƉresents 
one oĨ the earůiest oĨ the �ncestraů Wuebůo Ɖottery mak-
inŐ tradiƟons. Eo sherds Ĩrom this ware were Ĩound in the 
^R ϭϰϯ Ɖroũect, Ɖossibůy because it is an earůy tyƉe. ^an 
Juan Red Ware represents less than eight percent of the 
W' Wark Ɖottery assembůaŐe, but a whoůe Bůuī BůackͲonͲ
red ũar was Ĩound with an inĨant cremaƟon buriaů ;H�ϯϵͿ 
in a biͲůobed, doubůe Ɖit ůocated about ϮϬ m west oĨ the 
Ɖůaƞorm mound ;BrunsonͲHradůey ϭϵϵϰͿ. This vesseů is 
shaped like a large gourd with a handle and has coarse 
anŐuůar Ƌuartz sand temƉer and a surĨace that was Ɖoů-
ished aŌer beinŐ Ɖainted, creaƟnŐ a sheen ;FiŐure ϲͿ.

Central Arizona Ceramic Tradition 
The �entraů �rizona �eramic TradiƟon aƉƉears to 

reƉresent an amaůŐamaƟon oĨ diīerent ƉotteryͲmakinŐ 
tradiƟons that evoůved into a disƟncƟve styůe oĨ ce-
ramics in the Hohokam Classic period, which has been 
named variously as Roosevelt Red Ware, Salado Red 
tare, and ^aůado Woůychromes ;see >indauer ΀ϭϵϵϴ΁ Ĩor 
an inͲdeƉth discussion oĨ these ceramic cůassiĮcaƟonsͿ.  
W' Wark coůůecƟon sherds that share some styůisƟc and 
ŐeoŐraƉhic characterisƟcs with the ̂ aůado Woůychromes, 
but are not actual polychromes, were grouped into this 
cateŐory oĨ ͞�entraů �rizona �eramic TradiƟon.͟  

FreƋuencies in �entraů �rizona �eramic TradiƟon Ɖot-
tery Ĩrom W' Wark and ^R ϭϰϯ are reůaƟveůy cůose ʹ Ĩrom 
W' Wark there were Ϯϭ sherds ;ϰ.ϳйͿ and Ĩrom ^R ϭϰϯ 
there were ϭϱ sherds ;ϲ.ϬйͿ.  �monŐ this ware were two 
ƉerĨorated Ɖůate ĨraŐments, cůassiĮed as Tonto Brown, in 
the W' Wark coůůecƟon. One oĨ them was Ĩound near the 
Wůaƞorm Mound and the other was Ĩrom an unknown 

Figure 6. Bluff Black-on-red jar shaped like a gourd. Illustra-
tion by Jonathan Joha.

ůocaƟon, but these two sherds may reƉresent a sinŐůe 
vessel. Perforated plates have a series of small holes that 
encircle the plate near its rim. These unusual ceramics 
are reportedly associated with Kayenta groups (Lyons 
ϮϬϬϯͿ. Based on residues, use wear, and conteǆtuaů data, 
>yons and >indsay ;ϮϬϬϲͿ arŐue that ƉerĨorated Ɖůates 
were used as base moůd or turntabůes Ĩor Ɖottery makinŐ 
by immiŐrant ŐrouƉs Ĩrom Eorthern �rizona and as such 
are linked to the spread of the Salado phenomenon.

Zuni-Acoma Glaze Ware
�uniͲ�coma 'ůaze tare was made by the �iboůa tra-

diƟon oĨ the �ncestraů Wuebůo in the southern �oůorado 
Plateau region (Southwest Ceramic Typology website). 
Two sherds were idenƟĮed as �uniͲ�coma 'ůaze tare in 
the W' Wark coůůecƟon, both oĨ which are Heshotauthůa 
Woůychrome ;Ϭ.ϰйͿ. �ccordinŐ to Huntůey ;ϮϬϬϴͿ, �uni 
Glaze Ware is thought to be related to White Mountain 
Red Ware, which was made during the early Pueblo IV 
period. Heshotauthla Polychrome is typically found in 
bowl forms, which are slipped bright red or orange on 
both the interior and eǆterior with ŐůazeͲƉainted inte-
rior desiŐn and thinͲůined, white Őeometric eǆterior 
designs. Heshotauthla Polychrome was made between 
�D ϭϮϳϱ and ϭϰϬϬ ;Huntůey ϮϬϬϴ͗ϮϭͲϮϮͿ.

White Mountain Red Ware
White Mountain Red Ware consists of a group of 

polychrome and painted red ware ceramics produced 
in eastͲcentraů �rizona and western Eew Meǆico be-
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tween �D ϭϬϬϬ and ϭϱϬϬ by the �ncestraů Wuebůo tradi-
Ɵon ;�arůson ϭϵϳϬ͖ �oůton and HarŐrave ϭϵϯϳͿ. Wottery 
types of the White Mountain Red Ware are the most 
abundant and widely distributed Ancestral Pueblo ce-
ramics ;Dittert and WůoŐ ϭϵϴϬ͗ϵϴͿ. thite Mountain Red 
tare is styůisƟcaůůy and technoůoŐicaůůy simiůar to �ibo-
ůa thite tare and has many ůocaů reŐionaů variaƟons 
that are believed to have originated in late Mogollon 
and earůy Wuebůo communiƟes ;�arůson ϭϵϳϬ͖ tood 
ϭϵϴϳ͗ϵϬͿ. thite Mountain Red tare has a thick red 
slip and hard coarse paste (Hays-Gilpin and van Hartes-
veůdt ϭϵϵϴ͗ϭϰϭͿ. Waint is bůack or bůack and white on a 
red-slipped background, and can be mineral or organic 
;HaysͲ'iůƉin and van Hartesveůdt ϭϵϵϴͿ. Dittert and WůoŐ 
;ϭϵϴϬ͗ϵϵͿ arŐue that aůů oĨ the desiŐn characterisƟcs oĨ 
thite Mountain Red tare eǆisted Ɖreviousůy in the �i-
boůa thite tare reŐion, with the addiƟon oĨ a red sůiƉ.

Thirteen thite Mountain Red tare sherds ;Ϯ.ϵйͿ 
are in the W' Wark coůůecƟon, consisƟnŐ oĨ Winedaůe 
BůackͲonͲred ;nсϳͿ, Winedaůe Woůychrome ;nсϮͿ, Four-
miůe Woůychrome ;nсϯͿ, and unidenƟĮed thite Moun-
tain Red tare ;nсϭͿ. They are associated with the Wůat-
Ĩorm Mound and away Ĩrom it. The ^R ϭϰϯ coůůecƟon 
aůso contained siǆ thite Mountain Red tare sherds 
;Foster ϭϵϵϰͿ.  Breternitz ;ϭϵϲϲͿ Ɖrovides date ranŐes 
Ĩor the ĨoůůowinŐ tyƉes͗ �D ϭϮϳϱͲϭϯϱϬ Ĩor Winedaůe 
BůackͲonͲred and Winedaůe Woůychrome and �D ϭϯϮϱͲ
ϭϰϬϬ Ĩor Fourmiůe Woůychrome.

Jeddito Yellow Ware
:eddito zeůůow tare was one oĨ the most wideůy 

distributed ceramic wares in the late prehistoric period 
oĨ the �merican ^outhwest ;^chaeĨer ϭϵϲϵͿ. �n �nces-
traů Wuebůo ƉotteryͲmakinŐ tradiƟon, :eddito zeůůow 
tare aƉƉears to have Įrst been Ɖroduced around �D 
ϭϯϮϱ or ϭϯϯϬ ;�dams ϮϬϭϰͿ and was manuĨactured uƉ 
to or Ɖast �D ϭϲϬϬ on the HoƉi Mesas ;�dams ϮϬϭϰ͖ 
�oůton ϭϵϱϲ͖ �oůton and HarŐrave ϭϵϯϳ͖  Dittert and 
WůoŐ ϭϵϴϬͿ. :eddito zeůůow tare is very disƟncƟve ʹ the 
paste is made from a kaolin clay with a low iron content, 
which was Įred with coaů in an oǆidizinŐ atmosƉhere to 
create a yellow color and a very hard vessel (Shepard 
ϭϵϳϭ͗ϭϴϬͲϭϴϮͿ. :eddito zeůůow tare was made eǆcůu-
siveůy in at ůeast Įve viůůaŐes on the HoƉi Mesas ;Ber-
nardini ϮϬϬϱ͗ϭϯϭͿ and, thereĨore, ͞its Ɖresence on sites 
away from the mesas can be read as a measure of con-
tact ʹ either direct or indirect ʹ with HoƉi Ɖroducers͟ 
;Bernardini ϮϬϭϰ͗ϭϰϱͿ.

ThirtyͲthree ;ϳ.ϯйͿ :eddito zeůůow tare sherds 
were Ĩound in W' Wark, a reůaƟveůy ůarŐe ƋuanƟty Ĩor a 
Hohokam site. These include Jeddito Black-on-yellow, 
Awatovi Black-on-yellow, and others that could not be 
idenƟĮed sƉeciĮcaůůy to either oĨ these two tyƉes ;:ed-
dito or Awatovi).

Most oĨ the :eddito zeůůow tare sherds in the W' 
Wark coůůecƟon were Ĩound associated with the Ɖůat-
Ĩorm mound and its Eorthwest �omƉound. ^even were 

Ĩound in Room :H ϰϰ on Fůoor ϯ, the uƉƉermost Ňoor 
ůocated on toƉ oĨ a deƉosit oĨ Įůů ϭ.ϱ m above Fůoor Ϯ 
;Downum and Hayden ϭϵϵϴ͗FiŐure Ϯ.ϮϱͿ ;FiŐure ϳͿ. The 
seven sherds may have come from the same vessel. 
Other nonůocaů sherds Ĩound in an unknown ůocaƟon 
within the room include Black Mesa Black-on-white, 
Winedaůe Woůychrome, <ayenta Woůychrome, and TanƋue 
Verde Red-on-brown. The Kayenta Polychrome dates to 
�D ϭϮϱϬͲϭϯϬϬ. Eearůy ϭϬϬ ^aůado Woůychrome sherds 
were aůso Ĩound in this room. �ůtoŐether, ϵ,ϴϰϲ sherds 
were reportedly collected from Room 44 (Downum and 
Hayden ϭϵϵϴ͗ϳϵͿ.

Two other :eddito zeůůow tare sherds were Ĩound 
in a room neǆt door and another room in the Eorthwest 
Compound. Clearly, Room JH 44 and nearby rooms had 
access to high value ceramics obtained from sources 
ůocated ůonŐ distances Ĩrom �� h͗ϵ͗ϭ;�^MͿͬWuebůo 
'rande. Onůy Ĩour :eddito zeůůow tare sherds were 
Ĩound in two habitaƟon areas ;H� ϳ and H� ϮͿ in the 
^R ϭϰϯ ƉorƟon oĨ the site, Ĩurther evidence oĨ their Ɖri-
mary associaƟon with the Ɖůaƞorm mound.

NONLOCAL CERAMICS FROM CANAL 
SYSTEM 2 VILLAGES

�� h͗ϵ͗ϭ;�^MͿͬWuebůo 'rande is ůocated at the 
headwaters oĨ �anaů ^ystem Ϯ or Turney s͛ ;ϭϵϮϵͿ ͞^ec-
ond �anaů ^ystem͟ ;cĨ. Henderson ϮϬϭϱͿ.  �anaů ^ystem 
2 contained more than four main canals that were built 
at a bend in the river south oĨ �� h͗ϵ͗ϭ;�^MͿͬWuebůo 
Grande.  These canals trended northwesterly and linked 
with other maũor Hohokam settůements situated Ĩar-
ther down the canaů system. The maũor settůements 
consisted oĨ viůůaŐes with Ɖubůic architecture ;Ɖůaƞorm 
mounds and baůůcourtsͿ surrounded by smaůůer settůe-
ments ;hamůets, Ĩarmsteads, and Įeůd housesͿ and to-
Őether Ĩormed what has been caůůed an ͞irriŐaƟon com-
munity͟ ;Doyeů ϭϵϴϬ͖ 'reŐory ϭϵϵϭ͗ϭϳϬͿ. ^ettůements 
located within Canal System 2 include Pueblo Grande, 
>a >omita, >a >omita WeƋueŹa, >a �iudad, 'rand �anaů 
Ruins, Casa Buena, Dutch Canal Ruin, and Las Colinas 
;Howard ϭϵϵϭ͖ Turney ϭϵϮϵͿ.

/n the �ůassic Ɖeriod, three maũor settůement dis-
tricts can be discerned on �anaů ^ystem Ϯ ʹ Wuebůo 
'rande, >a �iudad, and >as �oůinas ;FiŐure ϴͿ. There is 
considerabůe debate about the socioƉoůiƟcaů orŐaniza-
Ɵon oĨ this system, but in order to oƉerate eīecƟveůy 
there wouůd have had to have been cooƉeraƟon amonŐ 
these settůements ;Bostwick and Downum ϭϵϵϰ͖ �abůe 
and Mitcheůů ϭϵϵϭ͖ Howard ϭϵϵϯ͖ Eichoůas and Eeitzeů 
ϭϵϴϰ͖ Rice ϮϬϬϬ͖ hƉham and Rice ϭϵϴϬ͖ tiůcoǆ ϭϵϳϵͿ. 
Therefore, it is worthwhile to compare the nonlocal 
ceramic assembůaŐes Ĩor these settůement cůusters, de-
sƉite unevenness in settůement history and eǆcavaƟon 
intensity ;see Tabůe ϱͿ.

BuiůdinŐ on a study by Doyeů ;ϭϵϵϯͿ comƉarinŐ 
nonlocal ceramics from Pueblo Grande, Las Colinas, and 
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Figure 7. Location of Room JH 44 within the Northwest Compound of the Platform Mound.
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>a �iudad ʹ three Hohokam viůůaŐes north oĨ the ^aůt 
River aůonŐ �anaů ^ystem Ϯ ʹ we added our ceramic data 
plus data from more recent work at La Ciudad for the 
Frank >uke �ddiƟon Ɖroũect ;'arraty ϮϬϭϲͿ. These data 
are ůisted in Tabůe ϱ.

Pueblo Grande has the most diverse assemblage of 
these three important villages. La Ciudad and Las Coli-
nas did not contain �uni 'ůaze tare or tinsůow OranŐe 
tare, aůthouŐh a Eorthwest Meǆicanͬ^onoran ware 
was Ĩound at >a �iudad ;tiůcoǆ ϭϵϴϳ͗Tabůe ϰ.ϯͿ.

AZ T:12:10(ASM)/Las Colinas
The ůarŐest coůůecƟon oĨ nonůocaů Ɖottery reƉorted 

in the Whoeniǆ reŐion is Ĩrom �� T͗ ϭϮ͗ϭϬ;�^MͿͬ>as �oůi-
nas ;Beckwith ϭϵϴϴ͖ �rown ϭϵϴϭͿ, ůocated at the western 
end oĨ �anaů ^ystem Ϯ ;ϱ,ϲϮϳ sherds and ϭϲ whoůe ves-
seůsͿ. >as �oůinas was a ůarŐe Hohokam settůement that 
contained a baůůcourt and at ůeast Įve and Ɖossibůy uƉ to 
ϭϬ Ɖůaƞorm mounds ;'reŐory et aů. ϭϵϴϴ͖ Hammack and 
^uůůivan ϭϵϴϭͿ.

Eonůocaů ceramics at this site indicate interacƟon 
with three ŐeoŐraƉhic reŐions ʹ Eorthern, ^outhern, 
and Western Arizona.  A wide variety of nonlocal ceram-
ic tyƉes were recovered Ĩrom the site ;Tabůe Ϯ.ϭϯͿ, which 
incůuded ϭϰ diīerent ceramic wares and at ůeast ϱϭ diĨ-
Ĩerent ceramic tyƉes ;Beckwith ϭϵϴϴ͗ϮϮϰͿ. The nonůocaů 

ceramics were associated with Ancestral Pueblo, Coho-
nina, Wrescott, MoŐoůůon, Tucson Basin, and >ower �oůo-
rado River groups. A preponderance of Lower Colorado 
Buī tareʹ a totaů oĨ ϰ,Ϭϲϲ sherds and ϭϮ whoůe vesseůs 
;in addiƟon to more than ϭ,ϱϬϬ other nonůocaů ceram-
icsͿ Ͳ was Ĩound at �� T͗ϭϮ͗ϭϬ;�^MͿͬ>as �oůinas with 
most oĨ the >ower �oůorado Buī tare Ĩound at severaů 
houses in House 'rouƉ ϭϴ daƟnŐ �D ϭϬϬϬͲϭϭϱϬ, west oĨ 
Wůaƞorm Mound ϴ. This concentraƟon suŐŐests a smaůů 
encůave oĨ >ower �oůorado River Watayan ƉoƉuůaƟons at 
the site, ƉerhaƉs two househoůds with as many as ϮϬ 
residents ;�bbott et aů. ϮϬϭϮ͗ϵϴϲ͖ Beckwith ϭϵϴϴ͗ϮϮϰͿ. 
'ůen Rice ;ϮϬϬϬͿ has ƉroƉosed that this encůave was re-
cruited by the ůeaders oĨ �� T͗ϭϮ͗ϭϬ;�^MͿͬ>as �oůinas 
as ůaborers to heůƉ with irriŐaƟon duƟes. /nteresƟnŐůy, 
the >ower �oůorado River Ɖottery associated with the 
enclave at Las Colinas was not locally made, but was 
brought from elsewhere to the site, apparently by sea-
sonaů workers ;�bbott et aů. ϮϬϭϮ͗ϵϵϭ͖ Beckwith ϭϵϴϴͿ.

Dates Ĩor the >as �oůinas nonůocaů Ɖottery assem-
bůaŐe ranŐe Ĩrom �D ϯϬϬ to �D ϭϲϬϬ, but some oĨ the 
ceramic types have wide date ranges, such as Forest-
daůe ^mudŐed ;�D ϯϬϬͲϭϭϬϬͿ and �ůma Wůain ;�D ϯϬϬͲ
ϭϯϬϬͿ, and it is ůikeůy that the earůiest nonůocaů ceramics 
probably date to circa �D ϲϬϬ or sůiŐhtůy ůater ;e.Ő., >ino 
Black-on-gray). In an early study of the Las Colinas ce-

Figure 8. Major settlements along Canal System 2 including the sites of Pueblo Grande, La Ciudad, and Las Colinas.
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Table 5. Presence-Absence of nonlocal pottery wares by village site.

Site 

Ware Pueblo 
Grande

La
Ciudad

Las
Colinas

Alameda Brown Ware X X X

�entraů �rizona �eramic TradiƟonΎ X

Cibola White Ware X X X

:eddito zeůůow tare X X X

>ittůe �oůorado thiteͬ'ray tare X X X

>ower �oůorado Buī tare X X X

Mogollon Brown Ware X X X

Eorthwest Meǆicoͬ�hihuahua wares X

Eorthwest Meǆicoͬ^onora wares X

Wrescott 'ray tare X X

San Francisco Mountain Gray Ware X X X

San Juan Red Ware X X X

Tizon Brown Ware X

Tusayan thiteͬ'ray tare X X X

Tucson Basinͬ^an �arůos RedͲonͲBrown tare X X X

Tsegi Orange Ware X X X

White Mountain Red Ware X X X

Winslow Orange Ware X

�uni 'ůaze tare X
Eote͗ Ύ Ͳ This ware cateŐory may not have been in use at the Ɵme oĨ anaůyses at
�� T͗ϭϮ͗ϭϬ;�^MͿ and �� T͗ϭϮ͗ϭ;�^MͿ.

ramics, teed ;ϭϵϳϰͿ idenƟĮed two sherds Ĩrom Meǆico, 
Ɖossibůy Ĩrom northern Eayarit or southern ^inaůoa, but 
�rown ;ϭϵϴϭ͗ϭϰϰͿ was not abůe to reůocate those sherds 
to conĮrm their idenƟĮcaƟon. /n comƉarison, three Ra-
mos Polychrome, two Ramos Black, and one Chihuahua 
Plain Smudged (more likely Ramos Black) sherds were 
Ĩound in the W' Wark coůůecƟon, and two �arretas Woůy-
chrome sherds were Ĩound in the ^R ϭϰϯ coůůecƟon.

�ǆcůudinŐ the >ower �oůorado BuĨĨ tare, Tusayan 
thite tare are most common at �� T͗ϭϮ͗ϭϬ;�^MͿͬ
>as �oůinas, with simiůar ĨreƋuencies as Wuebůo 
'rande.  Eot aůů TanƋue serde RedͲonͲbrown at >as 
�oůinas were nonůocaů ʹ teed ;ϭϵϳϰͿ suŐŐests about 
half may have been locally made. This indicates that 
some individuals at Las Colinas may have come from 
the Tucson Basin. Fish et aů. ;ϭϵϵϮ͗ϮϱϮͿ suŐŐest that 
the ůocaůůy made TanƋue serde RedͲonͲbrown at >as 
�oůinas may have been manuĨactured by ͞ĨoreiŐn͟ 
potters at the site.

AZ T:12:1(ASM)/La Ciudad
Located in the middle of Canal System 2, 

�� T͗ϭϮ͗ϭ;�^MͿͬ>a �iudad had a baůůcourt and two Ɖůat-
Ĩorm mounds ;Rice ϭϵϴϳ͖ tiůcoǆ ϭϵϴϳͿ. The site was Įrst 
eǆcavated in the ϭϵϮϬs and midͲϭϵϯϬs 
;see tiůcoǆ ϭϵϴϳͿ. The nonůocaů ceram-
ics were later analyzed by T. Kathleen 
Henderson, Jo Ann Kisselburg, Alfred E. 
Dittert, :r. and David R. tiůcoǆ in ϭϵϴϯ 
;tiůcoǆ ϭϵϴϳ͗Tabůe ϰ.ϯͿ. � smaůů number 
of nonlocal ceramics recently recovered 
Ĩrom an eǆcavaƟon at >a �iudad ;'arraty 
ϮϬϭϲͿ are aůso incůuded in this anaůysis.

Most oĨ the eǆcavaƟons at �� 
T͗ϭϮ͗ϭ;�^MͿͬ>a �iudad have eǆamined 
Pre-classic site components.  A smaller 
ƋuanƟty and variety oĨ nonůocaů ceramics 
were found at this site than at Las Colinas 
and �� h͗ϵ͗ϭ;�^MͿͬWuebůo 'rande.  The 
>a �iudad assembůaŐe incůuded ϭϱ wares 
and ϱϭ tyƉes, not incůudinŐ an addiƟonaů 
ϴ ^aůado Red tare ceramic tyƉes. Eot 
surƉrisinŐůy, Tusayan thite tares ;nсϯϵͿ 
were the most common nonlocal ceram-
ics at �� T͗ϭϮ͗ϭ;�^MͿͬ>a �iudad. Those 
sherd counts were followed by Tucson 
Basin ;nсϭϵͿ, >ittůe �oůorado thite tare 
;nсϭϵͿ, and �iboůa thite tare ;nсϭϵͿ. 
San Juan Red Ware, San Francisco Moun-
tain Gray Ware, Alameda Brown Ware, 
Mogollon Brown Ware, Lower Colorado 
Buī tare, and Eorthwest Meǆicoͬ^o-
noran Ware sherds were also recovered 
from the site. Some of the black-on-
white sherds and ͞duůů bůackͲonͲŐray͟ 
sherds were Ĩound in a straƟŐraƉhic test 
oĨ Wůaƞorm Mound � ;tiůcoǆ ϭϵϴϳ͗Tabůe 

ϰ.ϳͿ. ^imiůar to Wuebůo 'rande and >as �oůinas, both 
earůy ;<anaͲa BůackͲonͲwhiteͿ and ůate ;:eddito zeůůow 
Ware) nonlocal ceramic types are present. A small num-
ber oĨ >ower �oůorado River Buī tare sherds aůso were 
recovered durinŐ recent eǆcavaƟons at the site ;'arraty 
ϮϬϭϲ͗Tabůe ϭ.ϭϮͿ.

^imiůar nonůocaů Ɖottery tyƉes to those Ĩound at 
Wuebůo 'rande have been idenƟĮed at other sites as-
sociated with �anaů ^ystem Ϯ, but in smaůůer ƋuanƟƟes 
and with ůess variety oĨ wares. The two settůements on 
each end oĨ �anaů ^ystem Ϯ ʹ Wuebůo 'rande, ůocated 
at its headwaters, and Las Colinas, located at its termi-
nus ʹ  had the ůarŐest and Őreatest variety oĨ nonůocaů ce-
ramics. Wuebůo 'rande may have been a desƟnaƟon and 
trading center while Las Colinas competed with Pueblo 
'rande Ĩor status and inŇuence ;Rice ϮϬϬϬͿ.

>ocated in Ɖroǆimity to the head waters, Wuebůo 
Grande probably controlled much of the water that 
Ňowed to the thousands oĨ acres oĨ croƉs on which the 
occupants of the other sites relied for their subsistence. 
This ƉotenƟaů controů oĨ a criƟcaů resource Őave Wuebůo 
'rande sƉeciaů status and inŇuence over other Hohokam 
settůements, Ɖossibůy attracƟnŐ traders and ƉrovidinŐ 
means to acƋuire ceramics Ĩrom ůonŐ distances. Wuebůo 
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'rande s͛ imƉortance is reŇected in its massive Ɖůaƞorm 
mound, ƉerhaƉs the ůarŐest Hohokam Ɖůaƞorm mound 
ever built.

DISCUSSION

� wide variety oĨ nonůocaů Ɖottery tyƉes have been 
idenƟĮed at Wuebůo 'rande �rchaeoůoŐicaů Wark, reƉre-
senƟnŐ ϭϴ wares and ϲϭ tyƉes. This nonůocaů Ɖottery was 
acƋuired Ĩrom severaů diīerent cuůturaů ŐrouƉs incůud-
inŐ the <ayenta, >ittůe �oůorado, and �iboůa branches 
oĨ the �ncestraů Wuebůo, MoŐoůůon, �ohonina, Wrescott, 
Tucson Basin, and Eorthern Meǆico. EonͲůocaů Ɖottery 
was likely transported along natural travel corridors that 
followed the Gila River and its major tributaries (Salt 
River, Verde River, Agua Fria River, San Pedro River, and 
Santa Cruz River) as well as other well-established trade 
routes ;�oůton ϭϵϰϭ͖ �rown ϭϵϴϰ͗FiŐure //.ϳ.ϭϮ͖ Doyeů 
ϭϵϵϭ͗FiŐure ϭϬ.ϮͿ.

Eonůocaů ceramics at Wuebůo 'rande occur in con-
teǆts daƟnŐ Ĩrom the Hohokam �oůoniaů throuŐh �ůas-
sic periods, with most sherds recovered from Hohokam 
^edentary Ɖeriod conteǆts. Eorthern �rizona nonůocaů 
Ɖottery was most common at Wuebůo 'rande durinŐ the 
pre-Classic period, especially Tusayan White Ware.  Dur-
ing the Classic period, nonlocal wares such as Jeddito 
zeůůow tare and Tucson Basin wares are Ɖredominantůy, 
but not eǆcůusiveůy, Ĩrom the Wuebůo 'rande Ɖůaƞorm 
mound. TanƋue serde RedͲonͲbrown sherds at Wuebůo 
Grande are primarily small jars or bowls that were not 
manufactured locally but were obtained from several 
diīerent sources in the Tucson area. This suŐŐests that 
Wuebůo 'rande maintained trade reůaƟonshiƉs with sev-
eraů diīerent settůements aůonŐ the Ňanks oĨ the Torto-
lita and Tucson Mountains in the Tucson Basin.

Most nonůocaů Ɖottery Ĩorms at Wuebůo 'rande are 
bowůs. thittůesey ;ϭϵϳϰͿ has suŐŐested that bowůs 
would have been preferred by traders because they can 
be nested, aůůowinŐ muůƟƉůe vesseůs to be carried at a 
Ɵme. Wainted bowůs may have been desired as imƉort-
ed vessels because they display designs that may have 
meanings important to those who serve food in the 
bowls. Small jars may have been incidental trade items 
Įůůed with sƉeciĮc contents and brouŐht aůonŐ with a 
ŐrouƉ oĨ bowůs ;Baůdwin ϭϵϳϲͿ.

There are a variety of ways in which nonlocal pot-
tery could have been obtained at Pueblo Grande. These 
incůude ŐiŌ ŐivinŐ, barter, inheritance, ŐambůinŐ, or cer-
emoniaů retribuƟon ;Ford ϭϵϴϯ͖ ^now ϭϵϳϯͿ. Wottery 
may have moved across the landscape in down-the-line 
eǆchanŐe, with mobiůe traders, or throuŐh direct Ɖro-
curement at the ůocaƟon in which it was manuĨactured. 
Tusayan White Ware appears to have been manufac-
tured at the household level in the Kayenta region and 
distributed in ůowͲůeveů eǆchanŐe systems ;<oũo ϭϵϵϲͿ. 
Mc'uire and Downum ;ϭϵϴϮͿ suŐŐest that <ayenta Ɖot-
tery was traded into the Salt-Gila Basin in a down-the-

ůine network due to a correůaƟon oĨ <ayenta Ɖottery 
with distance and a ůack oĨ correůaƟon with site size. 
Groups in the upper Verde River region may have acted 
as ͞middůemen,͟  acƋuirinŐ <ayenta vesseůs and sendinŐ 
them south to the Hohokam͖ the absence oĨ Hohokam 
ceramics in the areas north oĨ FůaŐstaī suŐŐests that the 
Hohokam did not themselves venture into these areas 
on a reŐuůar basis ;�rown ϭϵϴϰ͗ϮϵϳͿ.

Eonůocaů Ɖottery aůso may have been brouŐht to 
Wuebůo 'rande by individuaůs attendinŐ or ƉarƟciƉaƟnŐ 
in Ɖotůucks, ĨesƟviƟes or ceremoniaů events ;Bayman 
ϭϵϵϰ͗ϳϭ͖ ^tark ϭϵϵϱ͗ϯϰϬͿ. Doyeů ;ϭϵϵϭ͗ϮϰϲͿ suŐŐested 
that trade fairs and markets held at sites with ballcourts 
and Ɖůazas may have Ĩaciůitated eǆchanŐe. �cƋuisiƟon oĨ 
Ɖottery, both ůocaů and nonůocaů, may have taken Ɖůace 
in markets associated with periodic games that took 
Ɖůace in baůůcourts ;�bbott et aů. ϮϬϬϳͿ.

The HoƉi, Meǆican, and many oĨ the Ɖoůychrome 
bowls at Pueblo Grande may have been obtained by high 
rankinŐ individuaůs associated with the Ɖůaƞorm mound 
and used as a marker oĨ their status ;Foster ϭϵϵϰ͗ϭϱϵͿ. 
�eramics Ĩrom northwest Meǆico and the northern �hi-
huahua Desert region are rarely found at Hohokam sites 
in the Salt River and their presence at Pueblo Grande 
may have heůd sƉeciaů siŐniĮcance ;Eeůson ϭϵϴϲͿ. 
�rown ;ϭϵϴϰͿ and Beckwith ;ϭϵϴϴ͗ϮϯϵͿ suŐŐested that 
nonlocal ceramics at Hohokam sites represented high 
intrinsic value items. These vessels could have been 
used in ĨeasƟnŐ acƟviƟes that were Ɖart oĨ ceremonies 
located within, or sponsored by individuals associated 
with the Ɖůaƞorm mound. thite Mountain Red tare 
bowls, with their striking visual designs, appear to have 
served as containers Ĩor ĨeasƟnŐ in the ^outhwest be-
ŐinninŐ around �D ϭϭϱϬ ;san <euren ϮϬϬϰ, ϮϬϭϭͿ.  
Feasts invoůve the sharinŐ, consumƉƟon and discard oĨ 
Ĩood and drinks ;Miůůs ϭϵϵϵ͖ Wotter ϮϬϬϬͿ. The Winedaůe 
Black-on-red, Pinedale Polychrome, and Fourmile Poly-
chrome vessels at Pueblo Grande could have been used 
in communaů Ĩeasts with sociaůůy inteŐraƟve ĨuncƟons, 
encouraŐinŐ sociaů cohesion, or in cemenƟnŐ ƉoůiƟ-
caů Ɵes and creaƟnŐ obůiŐaƟons ;WhiůůiƉs and ^abasƟan 
ϮϬϬϰͿ. ^everaů ůarŐe, Įneůy made red ware bowůs, Ϯϱ to 
ϱϭ cm in diameter, were recovered Ĩrom the Ɖůaƞorm 
mound that may have used Ĩor ĨeasƟnŐ acƟviƟes ;Bost-
wick and Downum ϭϵϵϰ͗ϯϳϭͲϯϳϮͿ. /n addiƟon, severaů 
cůay comaůes, ůikeůy used Ĩor makinŐ torƟůůas, are associ-
ated with the Ɖůaƞorm mound.

�rown ;ϭϵϴϰ, ϭϵϴϱͿ and Doyeů ;ϭϵϵϯͿ eǆamined Ho-
hokam interͲreŐionaů ceramic eǆchanŐe and they Ĩound 
that a wide variety oĨ nonͲHohokam Ɖottery came into 
the Whoeniǆ reŐion Ĩrom many direcƟons, ͞but it did not 
enter in Őreat ƋuanƟty͟ ;Doyeů ϭϵϵϯ͗ϰϱϴͿ. Eonethe-
ůess, as many as ϵϬ diīerent Ɖottery tyƉes and numer-
ous wares have been recorded from various Hohokam 
sites ;�rown ϭϵϴϰ͖ Doyeů ϭϵϴϵ, ϭϵϵϯͿ. ^imiůar to the 
nonlocal ceramics found at Pueblo Grande, only a few 
nonlocal ceramic types are represented by more than 
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a few sherds at the majority of Hohokam sites (Doyel 
ϭϵϵϯ͗ϰϱϵͿ. This indicates that aůthouŐh the ceramic eǆ-
change networks were diverse and far reaching, only 
small numbers of nonlocal ceramic vessels were ac-
Ƌuired annuaůůy by the Hohokam. �ombininŐ Doyeů s͛ 
;ϭϵϵϯͿ data with those Ĩrom ^R ϭϰϯ, Foster ;ϭϵϵϰ͗ϭϲϯͿ 
esƟmated that no more than Ĩour or Įve nonůocaů ves-
sels were imported to the site of Pueblo Grande per 
year. thether this Ɖottery was brouŐht to the site by 
ƉeoƉůe aĸůiated with other socioͲƉoůiƟcaů ŐrouƉs or was 
acƋuired by Hohokam individuaůs durinŐ eǆcursions to 
outůyinŐ areas is unknown. �s Foster ;ϭϵϵϰ͗ϭϲϰͿ noted, 
the low number of nonlocal vessels suggests there was 
not ͞an orŐanized, systemaƟc, intense eǆchanŐe Ĩor 
nonůocaů vesseůs at the site.͟  Eonetheůess, Ɖottery man-
uĨactured in various distant ůocaƟons made its way to 
Pueblo Grande over the course of its lengthy occupa-
Ɵon, indicaƟnŐ that nonͲůocaů Ɖottery heůd some sociaů, 
ƉoůiƟcaů, andͬor rituaů siŐniĮcance.

The Wuebůo 'rande Ɖottery assembůaŐe Ɖredomi-
nately consists of sherds, and it is not possible to state 
with conĮdence that each sherd reƉresents an en-
Ɵre vesseů that was traded into Wuebůo 'rande. �rown 
;ϭϵϴϰ͗ϮϴϵͿ noted that many oĨ the nonůocaů sherds at 
>as �oůinas ͞may have been oriŐinaůůy brouŐht to the 
site as sherds rather than as vesseůs.͟  However, Beck-
with ;ϭϵϴϴ͗ϮϱϲͿ esƟmated the number oĨ whoůe vesseůs 
at >as �oůinas based on the ƋuanƟty oĨ sherds, suŐŐest-
inŐ that ϭ,ϯϰϭ sherds reƉresented a minimum oĨ ϭ,Ϭϱϰ 
vesseůs. te are not so conĮdent with this sherdͲtoͲves-
seů raƟo to conduct a simiůar eǆercise with the combined 
ϲϳϰ sherds recovered Ĩrom W' Wark and ^R ϭϰϯ ƉorƟons 
oĨ Wuebůo 'rande. Data Ĩrom unƉubůished eǆcavaƟons 
at Pueblo Grande will undoubtedly raise this number if 
and when they become available.

Sherds could have been curated by ethnic groups 
that came to visit or stay at Pueblo Grande or they may 
have been picked up by Pueblo Grande inhabitants dur-

Table 6. Nonlocal Pottery Types from the Pueblo Grande Platform Mound Complex.

Ware Type Location* Total Number 
of Sherds

Alameda Brown Ware Winona Corrugated Eorthwest �omƉound, �ourt F 2

�entraů �� �eramic TradiƟon ϭ Tonto �orruŐated, ϭ ^aůado Red Eorthwest �omƉound, Room ϰϮ 2

Cibola White Ware ϲ ^nowŇake BůackͲonͲwhite ;ϭ Room ϰϮ, Ϯ 
Room ϰϳͿ, ϭ unidenƟĮed tyƉe, ϭ Reserve 
BůackͲonͲwhite ;Room ϰϳͿ

Eorthwest �omƉound Wůaƞorm mound, 
Rooms ϰϮ, ϰϳ on mound

ϴ

Hohokam Buī tare TanƋue serde RedͲonͲbrown ;Ϯ indetermi-
nate)

Eorthwest �omƉound �ourts �, �, F, 
Wůaƞorm mound, Room ϰ, Ϯϰ

ϰϬ

:eddito zeůůo tare ϵ :eddito BůackͲonͲyeůůow, Ϯ �watovi 
BůackͲonͲyeůůow, ϭ Bidahochi Woůychome, 
ϭ Homoůovi Woůychome, ϲ �watoviͬ:eddito 
Black-on-yellow

Eorthwest �omƉound �ourt �, Wůat-
Ĩorm mound Room ϰϮ, ϰϰ, ϰϳ, ϰϴ, ϱϲ, 
ϱϳ, ϲϮ, ϲϯ

ϭϵ

Indeterminate Indeterminate Corrugated Eorthwest �omƉound �ourt F, Wůaƞorm 
mound

ϯ

Mogollon Brown Ware ϰ >inden �orruŐated, ϭ Reserve Wůain 
Smudged

Wůaƞorm mound, Room ϰϰ, ϰϳ ϱ

San Francisco Mountain Gray 
Ware

Floyd Black-on-gray Wůaƞorm mound ϭ

Tsegi Orange Ware Ϯ Tusayan BůackͲonͲred, ϭ <ayenta Woůy-
chrome, 2 Medicine Black-on-red

Wůaƞorm mound, Room :tϭ, ϰϰ, ϰϲ ϱ

Tusayan White Ware Ϯ <anaͲa BůackͲonͲwhite, ϭ Bůack Mesa BůackͲ
onͲwhite, ϭ ^osi BůackͲonͲwhite, ϭ /ndeter-
minate

Wůaƞorm mound, Room :tϭ, ϰϰ, ϰϲ ϱ

White Mountain Red Ware ϭ FourͲMiůe Woůychrome, Ϯ Winedaůe BůackͲ
on-red

Wůaƞorm mound, Room ϰϰ ϯ

�uniͲ�coma 'ůaze tare Heshotauthla Polychrome Wůaƞorm mound ϭ

>ittůe �oůorado thite tare Holbrook Black-on-white Wůaƞorm mound Room ϭϵ ϭ

San Juan Red Ware Deadman's Black-on-red Room (unknown) 4
Eote͗ Ͳ Ύ>ocaƟon is in resƉecƟve order as tyƉe where aƉƉůicabůe. Total 99
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inŐ traveůs and Ĩorays ;�rown ϭϵϴϰ͗ϮϴϵͿ. The sherds 
themseůves may have had siŐniĮcant meaninŐ to the 
inhabitants oĨ Wuebůo 'rande, reƉresenƟnŐ ͞Ɖieces oĨ 
Ɖůace͟ with sociaů vaůue because oĨ their ŐeoŐraƉhic 
importance rather than from their original use as ves-
seůs ;^Ɖieůmann ϮϬϬϮ, ϮϬϬϰͿ. �ůternaƟveůy, the sherds 
at Pueblo Grande may represent the remains of vessels 
that were broken durinŐ use or intenƟonaůůy when a do-
mesƟc or rituaů sƉace was abandoned, with a ƉorƟon 
oĨ the vesseů ůeŌ behind as Ɖart oĨ a cůosinŐ ceremony.  
For eǆamƉůe, seven HoƉi yeůůow ware sherds aƉƉarentůy 
from the same vessel were found on the uppermost 
Ňoor oĨ a room ;:H ϰϰͿ in the northwest comƉound oĨ 
the Ɖůaƞorm mound and this Ňoor was ůocated on toƉ 
of a thick deposit of Pre-classic period trash that ap-
Ɖears to have been used to aůmost comƉůeteůy Įůů in the 
room. �n unusuaů redͲcoůored stone aǆe and a cache 
oĨ ϰϱ obsidian noduůes were Ɖresent within the room 
Įůů and under the uƉƉer Ňoor. The eǆcavator oĨ Room 
:Hϰϰ, :uůian Hayden, reƉorted in his Įeůd notes that two 
Jeddito Black-on-yellow sherds from the same vessel in 
Room :Hϰϰ were aůso Ĩound on the Ňoor oĨ Room :HϰϮ, 
an adobe room just north of Room JH44 (Downum and 
Hayden ϭϵϵϴ͗ϳϵͿ.

CONCLUSIONS

The resuůts oĨ our study oĨ the nonůocaů Ɖottery at 
W' Wark are mostůy consistent with Ɖatterns seen at 
other Hohokam viůůaŐe sites ;Beckwith ϭϵϴϴ͖ �rown 
ϭϵϴϰ͖ Doyeů ϭϵϵϭͿ. � variety oĨ nonůocaů Ɖottery tyƉes 
Įrst occurs in the �oůoniaů Ɖeriod and Ɖeaks durinŐ the 
Sedentary period, with Tucson Basin red-on-brown and 
HoƉi zeůůow tare esƉeciaůůy common durinŐ the �ůassic 
Ɖeriod ;�rown ϭϵϴϰ͗ϮϴϭͿ. The nonůocaů Ɖottery assem-
blage at Las Colinas, located at the end of Canal System 
Ϯ, is reůaƟveůy simiůar to the Ɖottery Ĩrom Wuebůo 'rande 
at the head oĨ the same canaů system, more than ϲ 
miůes ;ϵ.ϲ kmͿ aƉart. �ach site has been onůy ƉarƟaůůy 
eǆcavated, yet each contained a wide variety oĨ Ɖottery 
tyƉes reƉresenƟnŐ eǆtensive trade networks, with the 
most ĨreƋuent nonůocaů Ɖottery Ĩound in ^edentary Ɖe-
riod conteǆts ;Beckwith ϭϵϴϴ͗ϮϱϲͿ. �ůů Ĩour oĨ the whoůe 
nonůocaů vesseůs at the W' Wark are Ĩrom cremaƟon buri-
aůs, three oĨ them with humans and one with muůƟƉůe 
sets of bighorn sheep horns and various ritual items. In 
addiƟon, the two whoůe nonůocaů vesseůs Ĩrom ^R ϭϰϯ 
project area at Pueblo Grande also were found in mor-
tuary conteǆts. �t >as �oůinas, most oĨ the whoůe nonůo-
caů vesseůs were Ĩound with cremaƟons and Beckwith 
;ϭϵϴϰ͗ϮϯϵͿ noted that this associaƟon ͞arŐues Ĩor the 
inherent value of the vessels and demonstrates one of 
their Ɖrimary ĨuncƟons in Hohokam society.͟

/n concůusion, our study has Įnaůůy made avaiůabůe 
data on nonůocaů Ɖottery Ĩrom the W' Wark obtained 
from legacy projects, some of which were undertaken 
more than ϳϱ years aŐo. This data demonstrates the vaů-

ue oĨ ůeŐacy coůůecƟons and the contribuƟons they can 
make to our understanding of past cultures.
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EVALUATING HABITATION SITE LOCATIONS 
OF VIRGIN BRANCH ANCESTRAL PUEBLO 

SETTLEMENTS BY UTILIZING CUMULATIVE 
VIEWSHED ANALYSIS

Marty Kooistra

Marty <ooistra ͬ ^t�� �nvironmentaů �onsuůtants ͬ Marty.<ooistraΛswca.com 

Prehistoric habitation sites located in the Mount Trumbull 
region of northwest Arizona are constructed across a diverse 
topographic landscape. Several archaeological site reports for 
the Mount Trumbull region allude to the exceptional views from 
these structures despite their often-inconspicuous locations. This 
study utilizes Geographic Information Systems (GIS); Cumulative 
Viewshed Analysis (CVA); and site suitability analysis to facilitate 
understanding of patterns and relationships among archaeological 
habitation sites located in this exceptionally diverse landscape. Us-
ing CVA, the study seeks to characterize habitation sites as linked in 
two ways. The first is geographic. Are habitation sites intervisible? 
The second means of connection concerns material remains. If the 
CVA is limited to sites containing corrugated ceramics, a temporal 
marker of Pueblo II period occupation, can a deeper connection be 
inferred? Based on results from several viewshed analyses, data 
suggest that the placement of known habitation sites across the 
landscape significantly differs compared to random “non-site” lo-
cations. The data indicate that building of habitations, by Ancestral 
Pueblo people resulted from planned construction in areas favoring 
overall intervisibility.

The ƉrosƉecƟve views to and Ĩrom archaeoůoŐicaů 
sites have long been of interest to archaeologists for 
their ƉotenƟaů imƉortance in eǆƉůaininŐ the Ɖůacement 
of cultural features within surrounding landscapes. In 
recent years, advances in 'eoŐraƉhic /nĨormaƟon ^ys-
tems (GIS) technology have provided archaeologists 
with the ability to reconstruct views to and from cultural 
Ĩeatures where ĮrstͲhand observaƟon may not be eco-
nomicaůůy Ĩeasibůe or ůoŐisƟcaůůy Ɖossibůe usinŐ viewshed 
anaůysis. Wrevious visibiůityͲĨocused '/^ anaůysis that eǆ-
plore archaeological phenomenon assume the invest-
ment in construcƟnŐ sites at various ƉosiƟons across 
the archaeoůoŐicaů ůandscaƉe was inŇuenced by͗ the 
need to signal to people moving through the landscape, 
for defensive purposes, to manage access to resources, 

or to serve some social or ritual purpose (Bongers et 
aů. ϮϬϭϮ͖ �omer et aů. ϮϬϭϯ͖ Doyůe et aů. ϮϬϭϮ͖ :ohnson 
ϮϬϬϯ͖ :ones ϮϬϬϲ͖ <antner and HobŐood ϮϬϭϲ͖ >ambers 
and ^auerbier ϮϬϬϲ͖ WhiůiƉs et aů. ϮϬϭϱ͖ Reu et aů. ϮϬϭϭ͖ 
^mith and �ochrane ϮϬϭϭ͖ ^uƉernant ϮϬϭϰ͖ TaůiĨerro et 
aů. ϮϬϭϬ͖ and san Dyke et aů. ϮϬϭϲͿ.

By uƟůizinŐ cumuůaƟve viewshed anaůysis ;�s�Ϳ and 
site suitabiůity anaůysis, this study ;<ooistra ϮϬϭϴ͖ ϮϬϭϵͿ 
seeks to characterize archaeoůoŐicaů habitaƟon sites ;i.e., 
incorƉoraƟnŐ Ɖithouses, Ɖuebůos, and smaůůer ϭͲϮ room 
structures) located near Mount Trumbull, Arizona as be-
inŐ ůinked in two ways. �re habitaƟon sites intervisibůe͍ 
Further, based on their ƉosiƟon within the ůandscaƉe, 
are habitaƟon sites intenƟonaůůy constructed in certain 
areas or randomůy ƉosiƟoned across the ůandscaƉe͍ The 
second means oĨ connecƟon concerns materiaů remains 
and aims to reĮne the Įrst by ůimiƟnŐ the �s� to habita-
Ɵon sites occuƉied durinŐ the Wuebůo // and Wuebůo /// 
periods. If the CVA is limited to sites containing only cor-
rugated ceramic ware, a temporal marker for Pueblo II 
and Wuebůo /// Ɖeriod occuƉaƟon, can a stronŐer connec-
Ɵon based on intervisibiůity be surmised͍ The research 
seeks to improve the current understanding of Virgin 
Branch �ncestraů Wuebůo settůement choice by deter-
mininŐ iĨ the Ɖůacement oĨ habitaƟon sites resuůts Ĩrom 
random or Ɖůanned construcƟon.

�ddiƟonaůůy, very Ĩew visibiůityͲbased anaůyses, eǆ-
ceƉt Ĩor those oĨ BonŐers et aů. ;ϮϬϭϮͿ, :ohnson ;ϮϬϬϯͿ, 
>ambers and ^auerbier ;ϮϬϬϲͿ, and ^mith and �ochrane 
;ϮϬϭϭͿ, have comƉared archaeoůoŐicaů site ůocaƟons to 
randomůy Őenerated nonͲsite ůocaƟons to evaůuate iĨ 
site placement was meaningful with respect to visibil-
ity or merely the result of random chance. Moreover, 
Ɖast research on intervisibiůity with the eǆceƉƟon oĨ 
RichardsͲRissetto s͛ ;ϮϬϭϬͿ has neŐůected to restrict 
tesƟnŐ nonͲsites to ůocaƟons oĨ the ůandscaƉe that are 
comparable to known archaeological sites, bringing into 
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ƋuesƟon the siŐniĮcance oĨ Ɖrevious ĮndinŐs. The Őoaů 
here is to address that deĮciency by comƉarinŐ known 
archaeoůoŐicaů site ůocaƟons to Įve sets oĨ random nonͲ
sites that have been restricted by a site suitability analy-
sis to areas oĨ simiůar eůevaƟon, sůoƉe, and distance Ĩrom 
known sites. I would argue that, at the small-scale com-
munity ůeveů, communicaƟon inŇuenced the decision 
to buiůd habitaƟon sites in sƉeciĮc areas oĨ the ůand-
scaƉe whiůe neŐůecƟnŐ others. HabitaƟon sites within 
the Mount Trumbull area have been constructed to 
see and to be seen by others in this topographically di-
verse ůandscaƉe. To see invoůves a subũect acƟnŐ as the 
viewer gazing outward at something or someone, such 
as nearby habitaƟons. To be seen, by contrast, invoůves 
the deliberate act of making a place visible to others, of-
ten within the conteǆt oĨ monumentaů architecture ;san 
Dyke et aů. ϮϬϭϲ͗ϮϬϲͿ. 

I hypothesize that Virgin Branch Ancestral Pueblo 
habitaƟon sites are constructed in areas oĨ the ůandscaƉe 
that promote overall intervisibility. Further, if analysis is 
ůimited to habitaƟons that contain corruŐated ceramic 
ware ;an indicaƟon oĨ Wuebůo // and Wuebůo /// Ɖeriod oc-
cuƉaƟonͿ, a siŐniĮcant staƟsƟcaů diīerence shouůd eǆ-
ist conĮrminŐ the Ɖrimary hyƉothesis. Based on these 
hyƉotheses, three ƉossibiůiƟes eǆist Ĩor eǆƉůaininŐ sirŐin 
Branch �ncestraů Wuebůo settůement within the Mount 
Trumbuůů reŐion͗ ;ϭͿ Ɖrehistoric settůements within the 
study area are constructed in ůocaƟons across the ůand-
scaƉe that Ĩavor intervisibiůity Ĩor ĨuncƟonaů ƉurƉoses 
;e.Ő., communicaƟon, deĨense, monitorinŐ oĨ resources 
or trade), (2) intervisibility can help to predict material 
simiůarity, or ;ϯͿ maintaininŐ intervisibiůity was unim-
portant. 

The Mount Trumbuůů study area ;FiŐure ϭͿ is Ɖart oĨ 
the hinkaret Wůateau, a subͲƉůateau oĨ the much ůarŐ-
er �oůorado Wůateau that encomƉasses aƉƉroǆimateůy 
ϭϬ,ϬϬϬ acres in northwest �rizona. The hinkaret Wůateau 
is located on the Arizona Strip and is part of the Grand 
�anyonͲWarashant EaƟonaů Monument, considered one 
oĨ the most remote Ɖůaces within the ϰϴ conƟŐuous 
states.

The choice of Mount Trumbull as a research lo-
caůe is moƟvated by the reŐion s͛ diverse toƉoŐraƉhy. 
The spectacular view from many archaeological sites, 
prehistorically occupied by the Virgin Branch Ances-
traů Wuebůo ƉeoƉůes, urŐes consideraƟon oĨ what their 
worůd was ůike, as many habitaƟon sites stand on what 
modern civiůizaƟon wouůd consider ͞Ɖrime reaůͲestate.͟  
The importance of visibility to the prehistoric occupants 
of the area is evidenced by archaeological site reports 
for the Mount Trumbull study locale that allude to the 
sƉectacuůar views Ĩrom various habitaƟon structures. 
The ĨoůůowinŐ Ĩour site descriƉƟons, taken directůy Ĩrom 
Arizona State Museum site cards, reference the pictur-
esƋue ůandscaƉe͗ ͞;�� �͗ϭϮ͗Ϯϴ΀�^M΁Ϳ The site is a smaůů 
unit Ɖuebůo oĨ Ɖossibůy ϱ or more rooms ΀͙΁ situated on 
the eastern edŐe oĨ a sheůĨ commandinŐ eǆceůůent views 

east, southeast, and northeast͖͟ ͞;�� �͗ϭϮ͗ϯϮϱ΀�^M΁Ϳ 
The rooms arc to the northwest in a ƉarƟaů �ͲshaƉe 
situated on the eastern edge of a steep hillside that 
commands an eǆceůůent view east, southeast and north-
east͖͟ ͞;�� �͗ϭϮ͗ϯϴϰ΀�^M΁Ϳ The site is ůocated on the 
highpoint of a ridge a good vantage point for views to 
the west, east and south͖͟ and ͞;�� �ϭϮ͗ϰϰϱ΀�^M΁Ϳ The 
Ɖuebůo occuƉies a dramaƟc ůocaƟon Ɖerched on the 
crest of a knoll overlooking a saddle to the north and 
ƉrovidinŐ a ϯϲϬͲdeŐree view oĨ the surroundinŐ terrain .͟ 

THE ANCESTRAL PUEBLO OF
MOUNT TRUMBULL 

While the Virgin Branch Ancestral Puebloans of 
Mount Trumbull remain one of the least studied and 
understood Puebloan cultural groups, several chrono-
logical models have been composed to chronicle Ances-
tral Pueblo cultural development. The most prevalent of 
these modeůs is the Wecos �ůassiĮcaƟon, devised in ϭϵϮϳ 
;<idder ϭϵϮϳ͖ >yneis ϮϬϬϬͿ. �s �ůtschuů and Fairůey note, 
͞beĨore the midͲϭϵϮϬs, archaeoůoŐists were Ĩorced to 
reůy eǆcůusiveůy on straƟŐraƉhic evidence to Ɖůace their 
assemblages in chronological order, since absolute dat-
inŐ methods had not yet been deveůoƉed͟ ;�ůtschuů and 
Fairůey ϭϵϴϵ͗ϱϱͿ. �onseƋuentůy, chronoůoŐicaů Ɖeriods 
for the Ancestral Pueblo originate from the Pecos Clas-
siĮcaƟon, which idenƟĮed eiŐht temƉoraů Ɖhases ;Bas-
ketmaker I through III and Pueblo I through V) according 
to changes in architecture, art, and ceramics (Altschul 
and Fairůey ϭϵϴϵ͖ <idder ϭϵϮϳ͖ >yneis ϮϬϬϬͿ based on 
then-current archaeological understanding. The Pecos 
�ůassiĮcaƟon was eǆƉected to aƉƉůy to the enƟre south-
west͖ however, Ĩurther research indicated the cůassiĮca-
Ɵon did not accurateůy reƉresent the �ncestraů Wuebůo 
as a whole.

As the decades progressed an assortment of chron-
oůoŐicaů schema were ƉroƉosed Ĩor the FormaƟve We-
riod with severaů archaeoůoŐists devisinŐ descriƉƟve 
schemes to describe the reŐion s͛ Ɖrehistory ;�oůton 
ϭϵϯϵ͖ �ůtschuů and Fairůey ϭϵϴϵ͗ϱϱ͖ Reed ϭϵϰϲ, ^hutůer 
ϭϵϲϭͿ. This study uƟůizes a modiĮed chronoůoŐy Ɖre-
sented by �ůtschuů and Fairůey ;ϭϵϴϵ͗ϭϬϱͿ Ĩor the �ri-
zona ^triƉ that is based ůooseůy on the Wecos �ůassiĮca-
Ɵon. �ůtschuů and Fairůey divides the occuƉaƟon oĨ the 
�rizona ^triƉ into eiŐht Ɖhases͗ Basketmaker // ;ϯϬϬ B� 
Ͳ �D ϰϬϬͿ, Basketmaker /// ;�.D ϰϬϬͲϴϬϬͿ, �arůy Wuebůo / 
;�D ϴϬϬͲϵϬϬͿ, >ate Wuebůo / ;�D ϵϬϬͲϭϬϬϬͿ, �arůy Wuebůo 
// ;�D ϭϬϬϬͲϭϬϱϬͿ, MidͲWuebůo // ;�D ϭϬϱϬͲϭϭϬϬͿ, >ate 
Wuebůo // ;�D ϭϭϬϬͲϭϭϱϬͿ, and �arůy Wuebůo /// ;�D ϭϭϱϬͲ
ϭϮϱϱͿ. 

OccuƉaƟon oĨ the hinkaret Wůateau durinŐ Wuebůo 
II is believed to have coincided with what is referred 
to as the ͞'reat DrouŐht,͟  hyƉothesized to have ůast-
ed ϯϱͲϱϬ years ;Buck and ^aboů ϮϬϭϰ͗ϲϱͿ. The 'reat 
DrouŐht, reĨerenced by Buck and ^aboů, aůso aŋicted 
the Four Corners region during the late thirteenth cen-
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Figure 1. Map of the Arizona Strip and Mount Trumbull study area located in northwest Arizona.
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tury ;toodhouse and OverƉeck ϭϵϵϴ͗ ϮϳϬϮͿ. Other 
droughts likely occurred during Basketmaker II-Pueblo 
/// Ɵmes, ranŐinŐ Ĩrom ϭϬͲϮϬ years, but it is beůieved 
that the ͞'reat DrouŐht͟ uůƟmateůy ůed to deƉoƉuůaƟon 
durinŐ ůate Wuebůo // into Wuebůo /// Ɵmes. The research 
presented in this study primarily focuses on the Pueblo 
// Ɖeriod, which is recoŐnized as a Ɵme oĨ intense �nces-
traů Wuebůoan occuƉaƟon within the �rizona ^triƉ and 
surrounding areas and which accounts for the majority 
of archaeological sites within the Virgin Branch Ances-
traů Wuebůo reŐion. �ůtschuů and Fairůey ;ϭϵϴϵ͗ϭϮϴͿ con-
tend that the increased occuƉaƟon durinŐ the Wuebůo // 
Ɖeriod resuůted Ĩrom imƉroved cůimaƟc condiƟons that 
made aŐricuůture Ɖossibůe in Ɖreviousůy unƉroducƟve 
uƉůand reŐions. ^cattered terraced Őarden Ɖůots Ɖrovide 
evidence of this, along with check dams and other ag-
ricuůturaů Ĩeatures ;�uůer ϭϵϳϵ͖ ^chwartz et aů. ϭϵϴϭͿ. 
Other hyƉotheses incůude in situ ƉoƉuůaƟon Őrowth and 
inͲmiŐraƟon Ĩrom neiŐhborinŐ reŐions ;�ikens ϭϵϲϲ͖ �Ĩ-
Ňand et aů. ϭϵϴϭͿ. �ddiƟonaůůy, Wuebůo // Ɖeriod arƟĨact 
assembůaŐes eǆhibit an increase in ƋuanƟty and Ƌuaůity 
oĨ ceramics and stone imƉůements, suŐŐesƟnŐ a Őreater 
reůiance on aŐricuůture at this Ɵme ;�ůůison ϭϵϵϲ͖ >arson 
ϭϵϵϲ͖ Myhrer ϭϵϴϲͿ.

The most siŐniĮcant ceramic chanŐe associated 
with the Wuebůo // Ɖeriod is the introducƟon oĨ corru-
Őated ceramic ware. �ůtschuů and Fairůey note that, ͞the 
reůaƟve ĨreƋuency oĨ corruŐated to Ɖůain wares ΀is΁ im-
portant for determining the temporal placement of sites 
throughout the Arizona Strip during the Pueblo II and 
earůy Wuebůo /// Ɖeriods͟ ;�ůtschuů and Fairůey ϭϵϴϵ͗ϭϮϴͲ
ϭϮϵͿ. Due to the overaůů ůack oĨ radiocarbon dates and 
reͲoccuƉaƟon oĨ ƉreͲeǆisƟnŐ sites sƉanninŐ muůƟƉůe 
Ɖeriods, it is diĸcuůt to demonstrate contemƉorane-
ous occuƉaƟon oĨ habitaƟon sites. For eǆamƉůe, sev-
eraů sites contain arƟĨacts Ĩrom Basketmaker // throuŐh 
Wuebůo /// Ɵmes, suŐŐesƟnŐ conƟnuous or at ůeast inter-
mittent occuƉaƟon. For this reason, two datasets are 
anaůysed here ʹ the record dataset containinŐ ϯϮϬ habi-
taƟon sites ranŐinŐ Ĩrom the Basketmaker // to Wuebůo /// 
Ɖeriod, and a corruŐated dataset containinŐ ϭϯϰ habita-
Ɵon sites. The corruŐated dataset is ůimited to sites that 
contain corrugated ceramic ware, a temporal marker for 
the Pueblo II and Pueblo III periods.

METHODS OF SPATIAL ANALYSIS

Viewshed analysis is the primary approach used in 
this study to compare Virgin Branch Ancestral Pueblo 
habitaƟon sites. The standard viewshed ĨuncƟon is Ɖart 
oĨ the ^ƉaƟaů �naůyst Tooůboǆ in the ƉoƉuůar �rc'/^ 
soŌware aƉƉůicaƟon deveůoƉed by �nvironmentaů ^ys-
tems Research /nsƟtute ;�^R/Ϳ. �ddiƟonaůůy, 'R�^^ '/^, 
an oƉen source '/^ soŌware aƉƉůicaƟon was uƟůized to 
Őenerate cumuůaƟve viewsheds. �s� Ɖroduces a maƉ oĨ 
intervisibility between viewpoints and all other points 
oĨ a DiŐitaů �ůevaƟon Modeů ;D�MͿ. then aƉƉůied to 

archaeoůoŐicaů habitaƟon sites as the oriŐinaƟnŐ view-
Ɖoints, �s� is beneĮciaů Ĩor modeůůinŐ the way ancient 
ƉeoƉůe may have understood and used a ůandscaƉe ;hů-
ůah ϮϬϭϱ͗ϯϰϭͿ.

Viewshed and Cumulative Viewshed Analysis
siewshed anaůysis in brevity caůcuůates the Įeůd oĨ 

view Ĩrom an observaƟon Ɖoint. To caůcuůate a viewshed 
reƋuires a set oĨ viewƉoints, which can be archaeoůoŐi-
cal sites, cell phone towers, rock cairns, mountain peaks 
or any point corresponding to an area with varying de-
Őrees oĨ eůevaƟon ŐeoŐraƉhicaůůy Ɵed to an ǆͬyͬz ůoca-
Ɵon. siewƉoints are tyƉicaůůy stored in a '/^ database as 
vector data and reƉresent the observaƟon ůocaƟons Ĩor 
viewshed caůcuůaƟon. The second reƋuirement Ĩor view-
shed anaůysis is diŐitaů eůevaƟon data that contain eůeva-
Ɵon vaůues associated with each raster ceůů. Raster data, 
in contrast to vector data, are conƟnuous data that reƉ-
resent phenomena such as temperature, orthomosaic 
imaŐery, ůand cover, and sƉeciĮc to this study, eůevaƟon 
vaůues, amonŐ a myriad oĨ other ƉotenƟaů Ɖhenomena. 

In a DEM individual raster cells are assigned eleva-
Ɵon vaůues that, when combined, create a diŐitaů reƉ-
resentaƟon oĨ the earth s͛ surĨace. ͞The actuaů caůcuůa-
Ɵon ΀oĨ a viewshed΁ reƋuires that Ĩor each ceůů in the 
DEM, a straight line be interpolated between the source 
Ɖoint and every other ceůů within the eůevaƟon modeů͟ 
;theatůey and 'iůůinŐs ϮϬϬϮ͗ϮϬϰͲϮϬϱͿ. Based on eůeva-
Ɵon data embedded within a D�M, the heiŐht oĨ aůů ceůůs 
intersecƟnŐ the ůine between the source and tarŐet ceůů 
can be obtained to ascertain whether any ceůůs eǆceed 
the height of the three-dimensional line at that point 
;FiŐure ϮͿ. The Ɖrocedure resuůts in a binary variabůe ;ϭс 
visibůe͖ Ϭс not visibůeͿ indicaƟnŐ which ceůůs oĨ the oriŐi-
nal raster surface are visible from the observer point 
;Fisher ϭϵϵϱ͗ϭϮϵϴ͖ theatůey and 'iůůinŐs ϮϬϬϮ͗ϮϬϱͿ. /n 
the resuůƟnŐ binary imaŐe, areas oĨ the ůandscaƉe with 
a direct ůine oĨ siŐht Ĩrom the tarŐet ceůů are coded as ϭ 
and those with no ůine oĨ siŐht as Ϭ.

The standard viewshed ĨuncƟon oĨ '/^ is ideaů Ĩor in-
vesƟŐaƟnŐ the visuaů ƉroƉerƟes oĨ site ůocaƟons. How-
ever, to eǆamine intervisibiůity between a ŐrouƉ oĨ sites, 
the most vaůuabůe resuůts are derived Ĩrom ŐeneraƟnŐ 
viewshed maƉs Ĩor muůƟƉůe sites and summinŐ these 
maps to create a single surface. The process of combin-
inŐ viewsheds ;FiŐure ϯͿ is known as �s� and was Įrst 
used by theatůey ;ϭϵϵϱͿ to invesƟŐate barrows ;buriaů 
moundsͿ. ͞The cumuůaƟve viewshed surĨace then reƉ-
resents, for each cell within the landscape, the number 
oĨ sites with a ůine oĨ siŐht Ĩrom that ceůů͟ ;theatůey 
ϭϵϵϱ͗ϭϳϯͿ.

Once a cumuůaƟve viewshed surĨace has been cre-
ated, it is then possible to perform a simple point selec-
Ɵon within '/^ to obtain Ĩor each site the number oĨ 
other sites visibůe Ĩrom its ůocaƟon. �nother advantaŐe 
oĨ �s� is the abiůity to test the staƟsƟcaů siŐniĮcance oĨ 
visibiůity by comƉarinŐ the distribuƟon oĨ a samƉůe da-
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Figure 2. Simplified line of sight calculation. A line is interpolated between two cells in a DEM (left). If the height 
of neighboring cells does not cross this line (bottom right) there is a line of sight, if the height of any cell exceeds 
the height of the line (top right) then there is no line of sight (adapted from Wheatley and Gillings 2002:202).
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taset with datasets of randomly distributed points us-
inŐ a oneͲway anaůysis oĨ variance ;�EOs�Ϳ or its nonͲ
Ɖarametric eƋuivaůent <ruskaůůͲtaůůisͬMannͲthitney 
;Fisher ϭϵϭϴ͖ TheodorssonͲEorheim ϭϵϴϲͿ. The uƟůiza-
Ɵon oĨ �EOs� or <ruskaůůͲtaůůisͬMannͲthitney can 
determine if archaeological sites were placed randomly 
throuŐhout the ůandscaƉe irresƉecƟve oĨ visibiůity, or 
iĨ sites were ƉreĨerenƟaůůy ƉosiƟoned in areas oĨ hiŐh 
visibiůity. The beneĮt oĨ '/^Ͳbased viewshed anaůyses is 
the abiůity to eǆamine how Ɖrehistoric socieƟes struc-
tured their worůd. hnĨortunateůy, as with most methods 
of analyses, viewshed analysis is not without its short-
comings. A problem with GIS-based analyses that focus 
on comƉuƟnŐ binary viewsheds is that they indicate 
whether or not something could be seen within the pa-
rameters of a computer-based model, without address-
ing how well objects of interest could be seen in actual-
ity over some distance. An unrestricted analysis could 
ůead to an overesƟmate oĨ visuaů siŐniĮcance, whereas 
a conservaƟve ;restrictedͿ anaůysis couůd underesƟmate 
visibiůity ;RichardsͲRissetto ϮϬϭϬͿ.

According to Ogburn, three main factors can impact 
visibiůity anaůysis͗ ͞the ƉsychoƉhysicaů ůimits oĨ human 
vision, environmentaů ůimits, and the ƉroƉerƟes oĨ ob-
ũects and their surroundinŐs͟ ;OŐburn ϮϬϬϲ͗ϰϬϱͲϰϬϳͿ. 
Prior to the viewshed analysis being carried out, con-
sideraƟon was Őiven to the Ĩactors described by OŐ-
burn, which carry the ƉotenƟaů to reƉresent visibiůity 
inaccurately. The physical boundaries of human vision 
are ƉerhaƉs the most diĸcuůt to miƟŐate when usinŐ a 
computer model. However, one way to account for the 
ůimiƟnŐ Ĩactor oĨ human siŐht is by restricƟnŐ viewshed 
distance. Several studies have employed viewshed lim-
its, ranŐinŐ Ĩrom ϱ km to ϮϬ km to account Ĩor the ůimits 
oĨ human visuaů acuity ;'arciaͲMoreno ϮϬϭϯ͖ 'iůůinŐs 
ϮϬϭϱ͖ <antner and HobŐood ϮϬϭϲ͖ san Dyke ϮϬϭϲͿ. For 
the Mount Trumbuůů study area, a viewshed ůimit oĨ ϱ 
km was used. The choice oĨ a ϱ km ůimit is moƟvated by 
the Ĩact that, at aƉƉroǆimateůy that distance, the earth s͛ 
surĨace beŐins to curve out oĨ siŐht ;toůchover ϮϬϭϮͿ. 
The observer heiŐht was set to ϭ.ϱ m ;ϰ.ϵϮ ŌͿ. �ůthouŐh 
the stature oĨ the area s͛ Ɖrehistoric residents wouůd 
have varied, ϭ.ϱ m Ɖrovides a standard baseůine that 

shouůd reƉresent most individuaůs. >astůy, a heiŐht oĨ Ϯ.Ϭ 
m ;ϲ.ϱϲ ŌͿ is used to reƉresent habitaƟon structures. 
�ůů oĨ the aĨoremenƟoned Ɖarameters were aƉƉůied to 
the viewsheds Őenerated Ĩor known habitaƟon sites and 
random nonͲsite ůocaƟons.

Suitability Analysis
A site suitability analysis was performed in order to 

restrict the area where random non-site points would 
be Őenerated to areas simiůar in comƉosiƟon to those oĨ 
known habitaƟon sites. This invoůved the use oĨ a ϭϬͲm 
resoůuƟon D�M to caůcuůate sůoƉe, eůevaƟon, and dis-
tance ;FiŐure ϰͿ. �ůů known habitaƟon sites are in areas 
oĨ ůess than ϭϰ.ϭϬ Ɖercent sůoƉe ;Ňat areasͿ. Thus, the 
Įrst steƉ Ĩor determininŐ site suitabiůity reƋuires caůcu-
ůaƟnŐ sůoƉe Ĩrom the D�M. Once sůoƉe has been caůcu-
lated, a raster calculator is used to generate a polygon 
Ĩor areas oĨ sůoƉe ůess than that amount. �ddiƟonaůůy, 
known habitaƟon sites are constructed between aƉ-
Ɖroǆimateůy ϭ,ϱϭϮ m and Ϯ,Ϯϴϲ m. �reas hiŐher or ůower 
in eůevaƟon contain no known sites. These unĨavourabůe 
areas were presumably too cold during winter months 
Ĩor hiŐhͲeůevaƟon or too hot durinŐ summer months 
Ĩor ůowͲeůevaƟon seƫnŐs. To ůimit random nonͲsites to 
areas oĨ ƉreĨerenƟaů eůevaƟon, a raster caůcuůator was 
uƟůized to Őenerate a ƉoůyŐon oĨ areas ůyinŐ between 
ϭ,ϱϭϮ m and Ϯ,Ϯϴϱ m. Finaůůy, a buīer distance oĨ ϱϬϬ m 
Ĩrom known habitaƟon sites was used to ůimit the area 
where random non-sites could be generated. Without a 
buīer, random nonͲsite ůocaƟons are disƉroƉorƟonaůůy 
scattered throuŐhout the ůandscaƉe, which couůd Ɖro-
duce biased results. 

The resuůƟnŐ ƉoůyŐons oĨ͗ ;ϭͿ ideaů sůoƉe, ;ϮͿ Ĩavor-
abůe eůevaƟon, and ;ϯͿ buīer distance ;FiŐure ϱͿ were 
clipped. The outcome is a polygon of areas containing 
simiůar sůoƉe and eůevaƟon within a ϱϬϬͲm buīer oĨ 
known habitaƟon sites ;FiŐure ϲͿ. Random nonͲsites 
were then generated for areas inside the polygon (Fig-
ure ϳͿ. To avoid ƉotenƟaů Ĩaůse ƉosiƟve resuůts, Įve sets 
oĨ random nonͲsites ;nсϯϮϬ and nсϭϯϰͿ were tested Ĩor 
comƉarison oĨ each dataset. FiŐures ϴ and ϵ Ɖrovide 
an eǆamƉůe oĨ cumuůaƟve viewshed resuůts Ĩor nсϯϮϬ 
knownͲsites ;FiŐure ϴͿ and nсϭϯϰ known sites ;FiŐure ϵͿ. 

Figure 3. Spatial model of GIS steps for performing cumulative viewshed analysis using GRASS GIS 7.0.
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Figure 4. Spatial model of GIS steps for site suitability analysis performed in ArcGIS.

�ůů ĮŐures Ĩor nonͲsites were eǆcůuded, but the resuůts 
are simiůar. The choice oĨ Įve samƉůe sets is arbitrary. 
For most anaůyses two samƉůes wouůd be suĸcient, 
but as evidenced by resuůts oĨ the Įrst dataset where 
samƉůe ϭ was neŐaƟve and samƉůe Ϯ ƉosiƟve, cůaiminŐ 
that visibiůity was imƉortant Ĩor site Ɖůacement is diĸ-
cuůt. The use oĨ muůƟƉůe samƉůes Ɖrovides a deŐree oĨ 
redundancy coupled with the ability to validate results.

CUMULATIVE VIEWSHED
ANALYSIS RESULTS

�s noted in the methods secƟon, the Ɖresence oĨ 
corruŐated ware is used as a temƉoraů marker to disƟn-
Őuish sites daƟnŐ to the Wuebůo // and Wuebůo /// Ɖeriods. 
The Wuebůo // Ɖeriod sƉans aƉƉroǆimateůy ϭϱϬ years ;�D 
ϭϬϬϬͲϭϭϱϬͿ and, in this reŐion, the ;earůyͿ Wuebůo /// Ɖe-
riod sƉans another ϱϬ years ;�D ϭϭϱϬ to abandonment 
at �D ϭϮϬϬͿ. The actuaů date oĨ abandonment oĨ the sir-
gin Branch Ancestral Pueblo region remains a topic of 
contenƟon amonŐ archaeoůoŐist as many sites ůack ab-
solute dates. The lack of absolute dates, unfortunately, 
introduces unavoidable bias. In a recent study by Sakai 
;ϮϬϭϰ͗ϯϮϯͲϯϮϱͿ, siǆ habitaƟon sites ;�� �͗ϭϮ͗ϭϰ΀ME�΁, 
�� �͗ϭϮ͗ϯϬ΀B>M΁, �� �͗ϭϮ͗ϭϯϭ΀B>M΁, �� �͗ϭϮ͗ϮϬϭϰ΀B>M΁, 
�� �͗ϭϮ͗ϭϯϲ΀�^M΁, and �� �͗ϭϮ͗ϳϭ΀�^M΁Ϳ evaůuated us-
inŐ radiocarbon and oƉƟcaůůy sƟmuůated ůuminescence 
;O^>Ϳ daƟnŐ techniƋues Ɖroduced dates ůater than �D 

ϭϮϬϬ, suŐŐesƟnŐ Įnaů abandonment oĨ the reŐion ůikeůy 
occurred much ůater than oůder eǆisƟnŐ esƟmates suŐ-
Őest ;�ikens ϭϵϲϲ͗ϱϱ͖ >arson and Michaeůsen ϭϵϵϬ͖ >y-
neis ϭϵϵϱ͗ϮϯϱͿ. McFadden ;ϮϬϭϲ͗ϭϱϴͲϭϱϵͿ has recentůy 
discussed radiocarbon and other chronological evidence 
indicaƟnŐ that occuƉaƟon oĨ the 'rand ^taircase sec-
Ɵon oĨ the sirŐin Branch reŐion conƟnued aŌer �D ϭϮϬϬ 
and, Ɖossibůy, unƟů at ůeast �D ϭϮϱϬ. �ůtschuů and Fairůey 
;ϭϵϴϵͿ deĮned �D ϭϮϱϬ as the Ɖossibůe terminaů date Ĩor 
the sirŐin Branch reŐion, and �ůůison ;ϭϵϵϲͿ suŐŐests an 
abandonment date as ůate as �D ϭϯϬϬ. /n the absence 
of absolute dates, the presence of corrugated ware pro-
vides the best temƉoraů indicaƟon oĨ occuƉaƟon durinŐ 
the Pueblo II and Pueblo III periods.

Record Dataset
The record dataset represents a kitchen-sink ap-

Ɖroach to visibiůity anaůysis in which aůů ƉotenƟaů ůoca-
Ɵons are evaůuated usinŐ both a ϭϬͲm and ϯϬͲm resoůu-
Ɵon D�M. The use oĨ ϭϬͲm and ϯϬͲm resoůuƟon D�M 
data was done for comparison and to validate results. 

To assess whether visibiůity was a siŐniĮcant Ĩactor 
in the decision by prehistoric peoples to construct habi-
taƟon structures in some areas oĨ the ůandscaƉe whiůe 
avoidinŐ other suitabůe ůocaƟons a �s� was ƉerĨormed 
Ĩor ϯϮϬ known sites and Įve sets oĨ ϯϮϬ randomůy dis-
tributed non-sites. If prehistoric peoples constructed 
habitaƟon structures in areas that wouůd oƉƟmize vis-
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Figure 5. Example of polygon layers used for site suitability analysis: favorable slope, un-favourable elevation, and buffer 
of known sites.

ibiůity ;i.e., Ĩor ƉurƉoses oĨ communicaƟon, resource 
monitorinŐ, and trade, amonŐ other ƉotenƟaů ĨactorsͿ, 
known sites will have a larger overall mean value and a 
hiŐher standard deviaƟon vaůue than the individuaů sets 
of randomly selected non-sites. In contrast, if known 
sites were constructed arbitrarily (without regard to in-
tervisibiůityͿ, mean and standard deviaƟon vaůues wouůd 
be reůaƟveůy simiůar. Tabůe ϭ indicates that known site 
ůocaƟons have simiůar mean and standard deviaƟon 
values when compared to non-sites. This suggests that 

habitaƟons may have been constructed in sƉeciĮc areas 
for purposes other than intervisibility.

To Ĩurther test the siŐniĮcance oĨ visibiůity on site 
placement, the visibility results for known sites and 
nonͲsites were Įrst comƉared usinŐ the ^haƉiroͲtiůks 
and �ndersonͲDarůinŐ Eormaůity Tests͖ Ĩor comƉarison, 
an aůƉha standard oĨ Ϭ.Ϭϱ ;ϵϱй conĮdenceͿ was uƟůized. 

The reason Ĩor choosinŐ an aůƉha standard oĨ Ϭ.Ϭϱ is 
to minimize the ƉotenƟaů Ĩor tyƉe ϭ error and to sƉeciĮ-
caůůy avoid ŐeneraƟnŐ Ĩaůse reůaƟonshiƉs between sam-
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Figure 6. Areas within the boundary layer are within a given distance to known habitation sites, are in areas of less than 
14.10 percent slope, and are areas where elevations are neither too high nor too low. 

Table 1. Statistical data for CVA of 320 known habitation sites and five sets of 320 sample non-sites using a 10-m and 
30-m resolution DEM.

Record Dataset Maximum number 
of sites visible

10m DEM 

Mean
10m DEM 

Standard
Deviation
10m DEM

Maximum number 
of sites visible

30m DEM 

Mean
30m DEM 

Standard
Deviation
30m DEM

Known Sites ϴϬ ;ϮϱйͿ Ϯϰ.ϭϲ ϭϱ.ϲϭϳ ϴϬ ;ϮϱйͿ Ϯϱ.ϬϮ ϭϲ.ϬϲϬ

^amƉůe ϭ ϴϬ ;ϮϱйͿ ϮϮ.ϱϰ ϭϱ.ϳϭϴ ϴϯ ;Ϯϱ.ϵйͿ ϮϮ.ϵϲ ϭϲ.ϭϰϵ

Sample 2 ϴϱ ;Ϯϲ.ϲйͿ Ϯϭ.ϱϰ ϭϰ.ϴϯϱ ϴϳ ;Ϯϳ.ϮйͿ ϮϮ.Ϯϲ ϭϱ.ϭϮϭ

^amƉůe ϯ ϳϳ ;ϮϰйͿ ϮϬ.ϴϮ ϭϰ.ϭϭϬ ϳϵ ;Ϯϰ.ϳйͿ Ϯϭ.ϲϵ ϭϰ.ϰϴϴ

Sample 4 ϭϬϰ ;ϯϱ.ϱйͿ Ϯϭ.ϱϵ ϭϲ.ϭϳϯ ϭϬϮ ;ϯϭ.ϮйͿ 22.44 ϭϲ.ϱϱϯ

^amƉůe ϱ ϴϯ ;Ϯϱ.ϵйͿ ϮϮ.ϱϲ ϭϱ.ϵϯϳ ϴϳ ;Ϯϳ.ϮйͿ Ϯϯ.ϲϯ ϭϲ.ϰϱϲ
Eote͗ The maǆimum, and mean vaůues reƉresent the totaů number oĨ intervisibůe sites. The minimum vaůues are aůways one since aůů sites can view themseůves.
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Figure 7. Random sample points, limited to areas of similar landscape as known sites for record dataset (n=320). Random 
sample points were used to determine if a significant difference exists between known habitation sites and randomized 
non-habitation site locations.

ple variables that may in reality result from a random 
distribuƟon. The ^haƉiroͲtiůks and �ndersonͲDarůinŐ 
tests reject the hypothesis of normality if p-values are 
ůess than or eƋuaů to Ϭ.Ϭϱ. For both knownͲsites and 
nonͲsites, ƉͲvaůues are ƉфϬ.ϬϬϬ which indicates that 
data are not normally distributed. 

Since the data are not normally distributed, two 
nonͲƉarametric Ĩorms oĨ �EOs� were used Ĩor anaůy-
sis, the Kruskall-Wallis test and Mann-Whitney pairwise 
test. For the ϭϬͲm resoůuƟon D�M, the <ruskaůůͲtaůůis 

test Ĩound no siŐniĮcant diīerence between samƉůe 
medians. Further evaůuaƟon usinŐ the MannͲthitney 
pairwise test (Table 2) indicates that known-sites are sig-
niĮcantůy diīerent Ĩrom nonͲsites Ĩor samƉůe Ϯ ;Ϭ.ϬϮϲͿ, 
samƉůe ϯ ;Ϭ.ϬϬϳͿ, and samƉůe ϰ ;Ϭ.ϬϭϮͿ. Eo siŐniĮcant 
diīerence is eǆƉected amonŐ the samƉůe nonͲsites be-
cause samƉůe sites are randomůy distributed. The ϯϬͲm 
resoůuƟon D�M Ɖroduced simiůar resuůts ;Tabůe ϯͿ.

For the ϯϬͲm resoůuƟon D�M, The <ruskaůůͲtaůůis 
test Ĩound no siŐniĮcant diīerence between samƉůe 
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Figure 8. Areas of high and low visibility based on areas of the landscape visible from 320 known habitation sites. Site 
locations were derived from original records and viewshed analysis conducted using a 10-m DEM.

Table 2. Mann-Whitney pairwise significance results for 320 habitation sites and five sets of 320 sample non-sites using 
a 10-m resolution DEM.

Dataset Known Sites Sample 1 Sample 2 Sample 3 Sample 4 Sample 5

Known Sites Ϭ.ϭϮϭ ΎϬ.ϬϮϲ ΎϬ.ϬϬϳ ΎϬ.ϬϭϮ Ϭ.ϭϭϵ

^amƉůe ϭ Ϭ.ϭϮϭ Ϭ.ϱϬϵ Ϭ.Ϯϵϭ Ϭ.ϯϮϭ Ϭ.ϵϬϳ

Sample 2 ΎϬ.ϬϮϲ Ϭ.ϱϬϵ Ϭ.ϲϭϴ Ϭ.ϲϱϳ Ϭ.ϱϰϱ

^amƉůe ϯ ΎϬ.ϬϬϳ Ϭ.Ϯϵϭ Ϭ.ϲϭϴ Ϭ.ϵϳϴ Ϭ.ϯϰϬ

Sample 4 ΎϬ.ϬϭϮ Ϭ.ϯϮϭ Ϭ.ϲϱϳ Ϭ.ϵϳϴ Ϭ.ϯϲϳ

^amƉůe ϱ Ϭ.ϭϭϵ Ϭ.ϵϬϳ Ϭ.ϱϰϱ Ϭ.ϯϰϬ Ϭ.ϯϲϳ

Ύ Denotes staƟsƟcaůůy siŐniĮcant vaůues
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Figure 9. Areas of high and low visibility based on areas of the landscape visible from 134 habitation sites with cor-
rugated ware. Site locations were derived from original records and viewshed analysis conducted using a 10-m DEM. 

Table 3. Mann-Whitney pairwise significance results for 320 habitation sites and five sets of 320 sample non-sites using 
a 30-m resolution DEM.

Dataset Known Sites Sample 1 Sample 2 Sample 3 Sample 4 Sample 5

Known Sites Ϭ.Ϭϱϳ ΎϬ.ϬϮϱ ΎϬ.ϬϬϳ ΎϬ.Ϭϭϰ Ϭ.ϭϳϬ

^amƉůe ϭ Ϭ.Ϭϱϳ Ϭ.ϳϮϭ Ϭ.ϱϰϰ Ϭ.ϱϳϮ Ϭ.ϲϮϬ

Sample 2 ΎϬ.ϬϮϱ Ϭ.ϳϮϭ Ϭ.ϲϴϭ Ϭ.ϳϯϬ Ϭ.ϯϴϱ

^amƉůe ϯ ΎϬ.ϬϬϳ Ϭ.ϱϰϰ Ϭ.ϲϴϭ Ϭ.ϵϱϰ Ϭ.Ϯϱϲ

Sample 4 ΎϬ.Ϭϭϰ Ϭ.ϱϳϮ Ϭ.ϳϯϬ Ϭ.ϵϱϰ Ϭ.ϮϵϮ

^amƉůe ϱ Ϭ.ϭϳϬ Ϭ.ϲϮϬ Ϭ.ϯϴϱ Ϭ.Ϯϱϲ Ϭ.ϮϵϮ

Ύ Denotes staƟsƟcaůůy siŐniĮcant vaůues
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medians. Further evaůuaƟon usinŐ the MannͲthitney 
pairwise test also indicated that known-sites were sig-
niĮcantůy diīerent Ĩrom nonͲsites Ĩor samƉůe Ϯ ;Ϭ.ϬϮϱͿ, 
samƉůe ϯ ;Ϭ.ϬϬϳͿ, and samƉůe ϰ ;Ϭ.ϬϭϰͿ. Based on the 
resuůts Ĩrom both ϭϬͲm and ϯϬͲm resoůuƟon �s�, there 
aƉƉears to be some diīerence between knownͲsites 
and three of the sets of randomly selected non-sites. A 
Ɖossibůe eǆƉůanaƟon Ĩor this diīerence, or rather why 
a siŐniĮcant diīerence does not eǆist between knownͲ
sites and aůů Įve oĨ the random nonͲsite samƉůes, couůd 
be that incůuded sites sƉan muůƟƉůe Ɖeriods oĨ occuƉa-
Ɵon. This hyƉothesis is tested usinŐ a second dataset oĨ 
sites containing corrugated ceramics.

Corrugated Ceramic Dataset
The corrugated ceramics dataset contains a subset 

oĨ ϭϯϰ sites ;Ĩrom the oriŐinaů ϯϮϬ record datasetͿ asso-
ciated with the Pueblo II and Pueblo III periods based on 
the Ɖresence oĨ corruŐated ceramic ware. �ůů habitaƟon 
sites that couůd be connected to the Wuebůo // ;�D ϭϬϬϬ 
ʹ ϭϭϱϬͿ and earůy Wuebůo /// ;�D ϭϭϱϬ ʹ ϭϮϬϬͿ Ɖeriods oĨ 
occuƉaƟon were tested to determine iĨ the views Ĩrom 
these sites were meaningful with regards to visibility. In 
theory, sites daƟnŐ to this ϭϱϬ ʹ  ϮϬϬ year intervaů shouůd 
contain strong temporal contemporaneity, as opposed 
to a ranŐe oĨ sites daƟnŐ Ĩrom Basketmaker // throuŐh 
Wuebůo ///. To be more sƉeciĮc, ϵϰ.ϴϭ Ɖercent oĨ sites 
within the corrugated dataset date to the Pueblo II pe-
riod, onůy ϱ.ϭϱ Ɖercent date to Wuebůo // or Wuebůo /// 
Ɵmes, and Ĩewer sƟůů, Ϭ.Ϭϰ Ɖercent, date to the Wuebůo 
III period alone. 

�s discussed Ɖreviousůy, iĨ known site ůocaƟons are 
siŐniĮcantůy diīerent Ĩrom random nonͲsites, the num-
ber of known sites that can be seen from one another 
wiůů eǆhibit hiŐher overaůů mean and hiŐher standard 
deviaƟon vaůues than nonͲsites. /Ĩ the diīerence were 
insiŐniĮcant, then we wouůd eǆƉect to see simiůar vaůues 
across samples. Table 4 indicates that known site loca-
Ɵons contained overaůů hiŐher mean and hiŐher standard 
deviaƟon vaůues than random nonͲsites. This suŐŐests 
that known habitaƟon sites may have been constructed 

in sƉeciĮc areas Ĩor ƉurƉoses oĨ intervisibiůity. To eǆ-
amine the visuaů siŐniĮcance oĨ site Ɖůacement Ĩurther, 
the CVA results for known sites and random non-sites 
were again compared using the Shapiro-Wilks and An-
dersonͲDarůinŐ Eormaůity Tests͖ Ĩor comƉarison, an aů-
Ɖha standard oĨ Ϭ.Ϭϱ ;ϵϱй conĮdence ůeveůͿ was aŐain 
uƟůized. For both knownͲsites and nonͲsites, ƉͲvaůues 
are ƉфϬ.ϬϬϬ, suŐŐesƟnŐ that the data are not normaůůy 
distributed. For that reason, the Kruskall-Wallis test and 
Mann-Whitney pairwise test are again used for analysis. 
For the ϭϬͲm resoůuƟon D�M, the <ruskaůůͲtaůůis test 
Ĩound no siŐniĮcant diīerence between samƉůe medi-
ans. Further evaůuaƟon usinŐ the MannͲthitney Ɖair-
wise test indicated that known Pueblo II and Pueblo III 
Ɖeriod sites were siŐniĮcantůy diīerent Ĩrom aůů random 
nonͲsites with aůů ƉͲvaůues Ĩar beůow Ϭ.ϬϬϬ ;Tabůe ϱͿ.

The ϯϬͲm resoůuƟon D�M anaůysis Ɖroduced simiůar 
resuůts ;Tabůe ϲͿ, indicaƟnŐ that knownͲsites were siŐ-
niĮcantůy diīerent Ĩrom aůů Įve sets oĨ randomůy seůect-
ed nonͲsites. Based on the resuůts Ĩrom both ϭϬͲm and 
ϯϬͲm resoůuƟon �s�, a cůear diīerence eǆists between 
knownͲsite ůocaƟons and the ůocaƟons oĨ randomůy dis-
tributed non-sites. These data suggest that visibility in-
Ňuenced the construcƟon oĨ habitaƟon structures with-
in the Mount Trumbull study area during the Pueblo II 
throuŐh Wuebůo /// Ɖeriods oĨ occuƉaƟon.

DISCUSSION

The goal of this study was to determine if archaeo-
ůoŐicaů habitaƟon structures ůocated in the Mount Trum-
bull region of northwest Arizona were constructed in 
sƉeciĮc ůocaƟons that Ĩavored visibiůity by uƟůizinŐ �s�. 
The Őoaů in usinŐ �s� has been to understand the sƉaƟaů 
reůaƟonshiƉ between Ɖrehistoric habitaƟon structures. 
My Ɖrimary hyƉotheses were͗ ;/Ϳ sirŐin Branch �nces-
traů Wuebůo habitaƟon sites were constructed in areas oĨ 
the landscape that favor overall intervisibility, and (II) If 
anaůysis is ůimited to habitaƟons that contain corruŐated 
ceramic ware, a siŐniĮcant staƟsƟcaů diīerence shouůd 
eǆist ƉrovidinŐ conĮrmaƟon oĨ the Ɖrimary hyƉothesis. 

Table 4. Statistical data for CVA of 134 habitation sites known to contain corrugated ware and five sets of 134 sample 
non-sites using a 10-m and 30-m resolution DEM.

Corrugated 
Dataset

Maximum number 
of sites visible

10m DEM 

Mean
10m DEM 

Standard
Deviation
10m DEM

Maximum number 
of sites visible

30m DEM 

Mean
30m DEM 

Standard
Deviation
30m DEM

Corrugated Sites ϯϱ ;Ϯϲ.ϭйͿ ϭϮ.ϲϳϵ ϳ.ϯϱϰ ϯϯ ;Ϯϰ.ϲйͿ ϭϯ.ϬϬϳ ϳ.ϲϴϴ

^amƉůe ϭ ϱϰ ;ϰϬ.ϯйͿ ϵ.ϲϲϰ ϲ.ϵϮϭ ϱϲ ;ϰϭ.ϴйͿ ϭϬ.Ϭϰϱ ϳ.Ϯϰϵ

Sample 2 ϯϴ ;Ϯϴ.ϰйͿ ϭϬ.ϰϮϱ ϳ.ϴϯϭ ϯϳ ;Ϯϳ.ϲйͿ ϭϬ.ϲϯϰ ϳ.ϴϲϭ

^amƉůe ϯ Ϯϲ ;ϭϵ.ϰйͿ ϴ.Ϭϵϳ ϱ.Ϭϰϲ Ϯϳ ;ϮϬ.ϭйͿ ϴ.ϰϵϯ ϱ.ϯϳϭ

Sample 4 ϯϯ ;Ϯϰ.ϲйͿ ϵ.ϯϳϯ ϲ.Ϯϴϱ ϯϮ ;Ϯϯ.ϵйͿ ϵ.ϳϬϭ ϲ.Ϯϳϴ

^amƉůe ϱ Ϯϲ ;ϭϵ.ϰйͿ ϴ.ϮϬϭ ϱ.ϲϬϭ Ϯϳ ;ϮϬ.ϭйͿ ϴ.ϲϭϵ ϱ.ϵϵϵ
Eote͗ The maǆimum, and mean vaůues reƉresent the totaů number oĨ intervisibůe sites. The minimum vaůues are aůways one since aůů sites can view themseůves.
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HyƉothesis / hoůds that Ɖrehistoric settůements were 
constructed in sƉeciĮc ůocaƟons across the ůandscaƉe to 
Ĩavor intervisibiůity Ĩor some uƟůitarian ƉurƉose. Based 
on anaůyƟcaů resuůts Ĩrom the �s�, this hyƉothesis can 
be acceƉted. The Įrst �s� resuůts Ĩor ϯϮϬ known sites 
;see Tabůes Ϯ and ϯͿ indicate that, desƉite some inter-
Ĩerence, known site ůocaƟons eǆhibit a siŐniĮcant diīer-
ence in vaůues comƉared to random nonͲsite ůocaƟons. 
This trend strenŐthens iĨ we eǆamine resuůts oĨ the �s� 
ůimited to sites that theoreƟcaůůy were occuƉied onůy 
during the Pueblo II to Pueblo III periods. Here there is 
a siŐniĮcant diīerence between known site ůocaƟon vaů-
ues and aůů random nonͲsite vaůues ;see Tabůes ϱ and ϲͿ. 
The ƉͲvaůues Ĩor random nonͲsites ranŐe Ĩrom a maǆi-
mum oĨ Ϭ.ϵϮϳ to a minimum oĨ Ϭ.Ϭϲϭ, which, aůthouŐh 
insiŐniĮcant, are above the aůƉha standard oĨ Ϭ.ϬϱϬ. /n 
contrast, ƉͲvaůues Ĩor the ůocaƟons oĨ knownͲsites are 
siŐniĮcantůy smaůůer, with aůů ƉͲvaůues Ĩar beůow Ϭ.ϬϬϬ 
when known site ůocaƟons are comƉared to random 
nonͲsites ůocaƟons. Based on the �s� resuůts, Ɖrehistor-
ic settůements occuƉied durinŐ the Wuebůo // and Wuebůo 
III periods appear to have favored intervisibility. 

Hypothesis II posits that, if the analysis is limited to 
habitaƟons that contain corruŐated ceramic ware, a siŐ-
niĮcant staƟsƟcaů diīerence shouůd eǆist. HyƉothesis // 
is accepted based on results from the corrugated data-
set. The corruŐated dataset reƉresents a ϭϱϬͲϮϬϬ year 
interval. The results indicated that all sample non-sites 
were siŐniĮcantůy diīerent Ĩrom known site ůocaƟons, 

so much so, that aůů vaůues are eǆƉressed usinŐ scienƟĮc 
notaƟon. The resuůts demonstrate that Ɖrehistoric habi-
taƟon sites buiůt by the sirŐin Branch �ncestraů Wuebůo 
ƉeoƉůes were constructed in sƉeciĮc areas oĨ the ůand-
scape that favored intervisibility and did not result from 
random unƉůanned construcƟon.

CONCLUSION

The goal of this study was to determine if Virgin Branch 
�ncestraů Wuebůo habitaƟon sites in the Mount Trumbuůů 
region were constructed in areas of the landscape that 
favored intervisibility. Based on results from several cu-
muůaƟve viewshed anaůyses eǆamininŐ a set oĨ Ɖrehistoric 
habitaƟon sites ůinked to the Wuebůo // and Wuebůo /// Ɖeri-
ods, a cůear diīerence was shown to eǆist between known 
site ůocaƟons and the ůocaƟons oĨ randomůy distributed 
sample non-sites. The data suggest that intervisibility in-
Ňuenced the construcƟon oĨ habitaƟon structures within 
the Mount Trumbull study area during the Pueblo II and 
Wuebůo /// Ɖeriods. �t Ɖresent no current research eǆceƉt 
Ĩor RichardsͲRissetto s͛ ;ϮϬϭϬͿ Maya study has uƟůized site 
suitability analysis to limit randomly generated points to 
ůocaƟons that are simiůar to known archaeoůoŐicaů sites. 
The research Ɖresented in this study addresses this deĮ-
ciency by comƉarinŐ known archaeoůoŐicaů site ůocaƟons 
to Įve sets oĨ randomůy distributed samƉůe nonͲsites ůim-
ited to areas oĨ simiůar terrain ƉroducinŐ a reĮned reƉre-
sentaƟon oĨ visuaů siŐniĮcance. One oĨ the Ɖrimary draw-

Table 5. Mann-Whitney pairwise significance results for 134 habitation sites known to contain corrugated ware and five 
sets of 134 sample non-sites using a 10-m resolution DEM.

Dataset Corrugated Sample 1 Sample 2 Sample 3 Sample 4 Sample 5

Corrugated ΎϬ.ϬϬϬϰ Ύϭ.ϳϬ�ͲϬϳ Ύϭ.Ϭϵ�ͲϬϳ Ύϭ.ϰϴ�ͲϬϳ ΎϮ.Ϭϭ�ͲϬϳ

^amƉůe ϭ ΎϬ.ϬϬϬϰ Ϭ.ϭϮϭϲ Ϭ.Ϭϳϰϰ Ϭ.Ϭϴϰϱ Ϭ.ϬϲϬϳ

Sample 2 Ύϭ.ϳϬ�ͲϬϳ Ϭ.ϭϮϭϲ Ϭ.ϴϬϱϯ Ϭ.ϳϯϰϲ Ϭ.ϲϬϱϵ

^amƉůe ϯ Ύϭ.Ϭϵ�ͲϬϳ Ϭ.Ϭϳϰϰ Ϭ.ϴϬϱϯ Ϭ.ϴϵϯϴ Ϭ.ϲϳϳϳ

Sample 4 Ύϭ.ϰϴ�ͲϬϳ Ϭ.Ϭϴϰϱ Ϭ.ϳϯϰϲ Ϭ.ϴϵϯϴ Ϭ.ϵϬϭϯ

^amƉůe ϱ ΎϮ.Ϭϭ�ͲϬϳ Ϭ.ϬϲϬϳ Ϭ.ϲϬϱϵ Ϭ.ϲϳϳϳ Ϭ.ϵϬϭϯ  
Ύ Denotes staƟsƟcaůůy siŐniĮcant vaůues 

Table 6. Mann-Whitney pairwise significance results for 134 habitation sites known to contain corrugated ware and five 
sets of 134 sample non-sites using a 30-m resolution DEM.

Dataset Corrugated Sample 1 Sample 2 Sample 3 Sample 4 Sample 5

Corrugated ΎϬ.ϬϬϬϴ Ύϭ.ϳϱ�ͲϬϳ Ύϰ.ϱϯ�ͲϬϳ Ύϭ.ϭϲ�ͲϬϲ Ύϭ.ϴϲ�ͲϬϲ

^amƉůe ϭ ΎϬ.ϬϬϬϴ Ϭ.ϬϴϬϰ Ϭ.ϬϵϳϮ Ϭ.ϭϬϴϲ Ϭ.ϬϳϯϬ

Sample 2 Ύϭ.ϳϱ�ͲϬϳ Ϭ.ϬϴϬϰ Ϭ.ϴϵϱϭ Ϭ.ϵϲϬϵ Ϭ.ϴϮϬϬ

^amƉůe ϯ Ύϰ.ϱϯ�ͲϬϳ Ϭ.ϬϵϳϮ Ϭ.ϴϵϱϭ Ϭ.ϵϮϳϬ Ϭ.ϳϭϴϳ

Sample 4 Ύϭ.ϭϲ�ͲϬϲ Ϭ.ϭϬϴϲ Ϭ.ϵϲϬϵ Ϭ.ϵϮϳϬ Ϭ.ϴϲϴϴ

^amƉůe ϱ Ύϭ.ϴϲ�ͲϬϲ Ϭ.ϬϳϯϬ Ϭ.ϴϮϬϬ Ϭ.ϳϭϴϳ Ϭ.ϴϲϴϴ
Ύ Denotes staƟsƟcaůůy siŐniĮcant vaůues 
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backs within the Mount Trumbull study area is a shortage 
of radiocarbon dates that could be used to furnish a stron-
ger temporal framework for assessing contemporaneity. 
Such a framework would contribute further to our under-
standinŐ oĨ site intervisibiůity in this ůocaůity. /t is anƟciƉat-
ed that future research will incorporate more radiocarbon 
and O^> daƟnŐ to Ɖrovide a better understandinŐ oĨ the 
prehistoric world inhabited by the Virgin Branch Ancestral 
Pueblo peoples.

Acknowledgements. The Őreatest debt oĨ ŐraƟtude 
is owed to Dr. ^achiko ^akai͖ without her assistance this 
research wouůd not have been Ɖossibůe. Eeǆt, sƉeciaů 
thanks are reserved for Greg Woodall of Grand Canyon 
Warashant EaƟonaů Monument. 'reŐ insƉired the idea 
oĨ invesƟŐaƟnŐ visibiůity between archaeoůoŐicaů sites 
and has come to my rescue on several occasions. Special 
thanks are also owed to David Van Alfen of Grand Can-
yon Warashant EaƟonaů Monument Ĩor heůƉinŐ to make 
this research possible. Finally, a considerable amount 
oĨ aƉƉreciaƟon is aůso owed to my mentor, Dr. Hector 
Eeī, Ĩor the abundance oĨ advice and encouraŐement 
he has oīered throuŐhout my research, to Dr. ^uzanne 
W. techsůer Ĩor contribuƟnŐ to my ůove oĨ '/^, and Dr. 
/saac /. hůůah who oīered invaůuabůe advice on ƉerĨorm-
inŐ cumuůaƟve viewshed anaůysis. >astůy, sƉeciaů thanks 
are due to Dr. Richard Ahlstrom whose review and in-
sight greatly helped to improve this manuscript.

REFERENCES CITED

Aikens, Melvin C. 
ϭϵϲϲ Virgin-Kayenta Cultural Relationships. hniversity oĨ 

htah �nthroƉoůoŐicaů WaƉers Eo. ϳϵ. ^aůt >ake �ity, htah. 
Allison, James R.

ϭϵϵϲ �omments on the /mƉacts oĨ �ůimaƟc sariabiůity and 
WoƉuůaƟons 'rowth on sirŐin �nasazi �uůturaů DeveůoƉ-
ment. American Antiquity. ϲϭ;ϮͿ͗ϰϭϰͲϰϭϴ.

�ůtschuů, :eīrey H. and Heůen �. Fairůey
ϭϵϴϵ Man, Models and Management: An Overview of the 

Archaeology of the Arizona Strip and the Management 
of its Cultural Resources. WreƉared Ĩor the h^D� Forest 
^ervice and h^D/ Bureau oĨ >and ManaŐement.  ^taƟsƟ-
cal Research, Tucson, Arizona.

Bongers, Jacob, Elizabeth Arkush, and Michael Harrower
ϮϬϭϮ >andscaƉes oĨ Death͗ '/^Ͳbased �naůysis oĨ �huůůƉas 

in the testern >ake TiƟcaca Basin. Journal of Archaeo-
logical Science ϯϵ;ϲͿ͗ϭϲϳϴͲϭϲϵϯ.

Buck, Paul E. and Donald E. Sabol
ϮϬϭϰ Wrehistoric ^ettůement Watterns and OƉƟmaů Maize 

Fieůd >ocaƟons in the Mt. Trumbuůů ReŐion Et �rizona 
h^�. /n Human Environment Interactions – Volume 2: Re-
constructing the Natural and Anthropogenic Landscape, 
edited by Micheůůe 'oman, ƉƉ. ϱϯͲϭϬϭ. ^ƉrinŐer, Eew 
zork.

Colton, Harold S.
ϭϵϯϵ An Archaeological Survey of Northwestern Arizona, 

Including the Descriptions of Fifteen New Pottery Types. 
Museum oĨ Eorthern �rizona BuůůeƟn Eo. ϭϱ, FůaŐstaī.

Comer, Douglas C., Ronald G. Blom, and Willian Megarry
ϮϬϭϯ The /nŇuence oĨ siewshed on Wrehistoric �rchaeo-

ůoŐicaů ^ite WatterninŐ at ^an �ůemente /sůand as ^uŐ-
Őested by �naůysis oĨ ^yntheƟc �Ɖerture Radar /maŐes. 
In Mapping the Archaeological Landscape from Space, 
edited by Douglas C. Comer and Michael J. Harrower, pp. 
ϭϱϵͲϭϳϭ. ^ƉrinŐer, Eew zork.

Doyle, James A., Thomas G. Garrison and Stephen D. Houston
ϮϬϭϮ tatchĨuů Reaůms͗ /nteŐraƟnŐ '/^ �naůysis and Wo-

ůiƟcaů History in the ^outhern Maya >owůands. Antiquity 
ϴϲ;ϯϯϯͿ͗ϳϵϮͲϴϬϳ. 

�ŋand, Richard t., :r., �. Trinkůe :ones, and Robert �. �uůer
ϭϵϴϭ The Archaeology of Powell Plateau: Regional Interac-

tion at Grand Canyon. MonoŐraƉh Eo. ϯ, 'rand �anyon 
EaƟonaů History �ssociaƟon, �rizona. 

Euler, Robert C.
ϭϵϳϵ �urrent �nthroƉoůoŐicaů Research ͲͲ 'rand �anyon 

EaƟonaů Wark. Proceedings of the First Conference on Sci-
entific Research in the National Parks. Volume II, edited 
by Robert M. >inn, ƉƉ. ϵϭϳͲϵϮϬ. hnited ^tates DeƉart-
ment oĨ the /nterior, EaƟonaů Wark ^ervice TransacƟons 
and WroceedinŐs ^eries Eo. ϱ.

Fisher, Peter F.
ϭϵϵϱ �n �ǆƉůoraƟon oĨ Wrobabůe siewsheds in >andscaƉe 

Planning. Environment and Planning B: Planning and De-
sign ϮϮ;ϱͿ͗ϱϮϳͲϱϰϲ.

Fisher, Ronald
ϭϵϭϴ ^tudies in �roƉ sariaƟon. /. �n �ǆaminaƟon oĨ the 

zieůd oĨ Dressed 'rain Ĩrom Broadbaůk. Journal of Agricul-
tural Science ϭϭ;ϮͿ͗ϭϬϳͲϭϯϱ.

Garcia-Moreno, Alejandro
ϮϬϭϯ To ̂ ee or to be ̂ een͙ is that the QuesƟon͍ �n �vaůu-

aƟon oĨ Waůeoůithic ^ites͛ sisuaů Wresence and their roůe in 
^ociaů OrŐanizaƟon. Journal of Anthropological Archaeol-
ogy ϯϮ;ϰͿ͗ϲϰϳͲϲϱϴ.

Gillings, Mark
ϮϬϭϱ MaƉƉinŐ sisibiůity͗ '/^ �ƉƉroaches to the �naůysis oĨ 

Hiding and Seclusion. Journal of Archaeological Science 
ϲϮ;ϭͿ͗ϭͲϭϰ.

Johnson, David
ϮϬϬϯ Mesa serde ReŐion Towers͗ � siew Ĩrom �bove. Kiva 

ϲϴ;ϰͿ͗ϯϮϯͲϯϰϬ.
Jones, Eric E.

ϮϬϬϲ hsinŐ siewshed �naůysis to �ǆƉůore ^ettůement 
�hoice͗ � �ase ^tudy oĨ the OnondaŐa /roƋuois. Ameri-
can Antiquity ϳϭ;ϯͿ͗ϱϮϯͲϱϯϴ.

Kantner, John and Ronald Hobgood
ϮϬϭϲ � '/^Ͳbased siewshed �naůysis oĨ �hacoan Tower <i-

vas in the h^ ^outhwest͗ tere They Ĩor ^eeinŐ or to be 
^een͍ Antiquity ϵϬ;ϯϱϯͿ͗ϭϯϬϮͲϭϯϭϳ.

Kidder, Alfred V.
ϭϵϮϳ ^outhwestern �rchaeoůoŐy �onĨerence. Science 

ϲϲ;ϭϳϭϲͿ͗ϰϴϵ ʹ ϰϵϭ.
Kooistra, Marty

ϮϬϭϴ Wrehistoric ^ettůement Watterns͗ � '/^Ͳbased �naůy-
sis oĨ sirŐin Branch �ncestraů Wuebůo HabitaƟon in the 
Mount Trumbuůů ReŐion oĨ Eorthwest �rizona. Master s͛ 
Thesis, Department of Anthropology, California State 
hniversity, >onŐ Beach.

ϮϬϭϵ hƟůizinŐ �umuůaƟve siewshed �naůysis to �ǆƉůore 
sirŐin Branch �ncestraů Wuebůo ^ettůement �hoice. WaƉer 



41 JAzArch Fall 2019Kooistra

Ɖresented at the ϴϰth �nnuaů MeeƟnŐ oĨ the ^ociety Ĩor 
�merican �rchaeoůoŐy, �ůbuƋuerƋue, Eew Meǆico. 

>ambers, <arsten and MarƟn ^auerbier
ϮϬϬϲ '/^Ͳbased sisibiůity ^tudies oĨ the Easca 'eoŐůyƉths 

at Palpa, Peru. In Recording, Modelling and Visualization 
of Cultural Heritage, edited by Manos Baltsavias, Armin 
'ruen, >uc san 'ooů, and Maria Wateraki, ƉƉ͗ ϮϰϵͲϮϲϭ. 
Taylor and Francis, London, 

Larson, Daniel O.
ϭϵϵϲ WoƉuůaƟon 'rowth, �Őricuůturaů /ntensiĮcaƟon, and 

Cultural Change among the Virgin Branch Anasazi. Jour-
nal of Field Archaeology Ϯϯ͗ϱϱͲϳϲ.

Larson, Daniel O., and Joel Michaelsen
ϭϵϵϬ /mƉacts oĨ �ůimaƟc sariabiůity and WoƉuůaƟon 

Growth on Virgin Branch Anasazi Cultural Developments. 
American Antiquity ϱϱ͗ϮϮϳͲϮϰϵ.

Lyneis, Margaret M.
ϭϵϵϱ The sirŐin �nasazi, Far testern Wuebůoans. Journal 

of World Prehistory ϵ͗ ϭϵϵͲϮϯϵ. 
Lyneis, Margaret M.

ϮϬϬϬ Wuebůo //ʹWuebůo /// �hanŐe in ^outhwestern htah, 
the �rizona ^triƉ, and ^outhern Eevada. /n The Prehis-
toric Pueblo World – A.D. 1150 – 1350, edited by Michael 
�. �důer, ƉƉ. ϭϭͲϮϲ. hniversity oĨ �rizona Wress, Tucson. 

McFadden, Douglas A.
ϮϬϭϲ Formative Chronology and Site Distribution on the 

Grand Staircase-Escalante National Monument: A Research 
Reference. htah �uůturaů Resource ^eries Eo. Ϯϴ. 'rand 
^taircaseͲ�scaůante EaƟonaů Monument ^Ɖeciaů WubůicaƟon 
Eo. ϰ. h^D� Bureau oĨ >and ManaŐement, ^aůt >ake �ity.

Myhrer, Keith E.
ϭϵϴϲ �vidence Ĩor an /ncreasinŐ DeƉendence on �Őricuů-

ture DurinŐ sirŐin �nasazi OccuƉaƟon in the MoaƉa saů-
ůey. Master s͛ thesis, DeƉartment oĨ �nthroƉoůoŐy hniver-
sity oĨ Eevada, >as seŐas.

Ogburn, Dennis E.
ϮϬϬϱ �ssessinŐ the >eveů oĨ sisibiůity oĨ �uůturaů Obũects 

in Past Landscapes. Journal of Archaeological Science 
ϯϯ;ϯͿ͗ϰϬϱͲϰϭϯ.

WhiůůiƉs, Eatasha, TheŐn E. >adeĨoŐed, Bůair t. McWhee and 
Gregory P. Asner

ϮϬϭϱ >ocaƟon, >ocaƟon, >ocaƟon͗ � siewshed �naůysis oĨ 
Heiau ^ƉaƟaů and TemƉoraů ReůaƟonshiƉs in >eeward <o-
hala, Hawaii. Journal of Pacific Archaeology ϲ;ϮͿ͗ϮϭͲϯϵ.

Reed, Erik K.
ϭϵϰϲ The DisƟncƟve Features oĨ the ^an :uan �nasazi �uů-

ture. Southwestern Journal of Anthropology ;ϮͿ͗ϮϵϱͲϯϬϱ.
Reu, :eroen D., :ean BourŐeois, WhiůiƉƉe De ^medt, �nn �w-
ertvaegher, Marc Antrop, Machteld Bats, Philippe D. Maeyer, 
Weter Finke, Marc Meirvenne, :acƋues serniers, and WhiůiƉƉe 
Combre

ϮϬϭϭ MeasurinŐ the ReůaƟve ToƉoŐraƉhic WosiƟon oĨ �r-
chaeological Sites in the Landscape, A Case Study on The 
Bronze �Őe Barrows in Eorthwest BeůŐium. Journal of Ar-
chaeological Science ϯϴ ;ϮͿ͗ϯϰϯϱͲϯϰϰϲ. 

RichardsͲRissetto, Heather M.
ϮϬϭϬ �ǆƉůorinŐ sociaů interacƟon at the ancient Maya city 

oĨ �oƉĄn, Honduras͗ � muůƟͲscaůar 'eoŐraƉhic /nĨorma-
Ɵon ^ystems ;'/^Ϳ anaůysis oĨ access and visibiůity. Wh.D. 
DissertaƟon, DeƉartment oĨ �nthroƉoůoŐy, hniversity oĨ 
Eew Meǆico, �ůbuƋuerƋue.

Sakai, Sachiko
ϮϬϭϰ �ǆƉůaininŐ �hanŐe in WroducƟon and DistribuƟon oĨ 

Olivine-Tempered Ceramics in the Arizona Strip and Adja-
cent �reas in the �merican ^outhwest. WhD dissertaƟon, 
DeƉartment oĨ �nthroƉoůoŐy, hniversity oĨ �aůiĨornia, 
Santa Barbara.

Shutler, Richard
ϭϵϲϭ Lost City, Pueblo Grande de Nevada. Eevada ^tate Mu-

seum �nthroƉoůoŐicaů WaƉers Eo. ϱ. �arson �ity, Eevada.
Schwartz, Douglas W., Jane Kepp, and Richard C. Chapman

ϭϵϴϭ The Archaeology of the Grand Canyon: The Walhalla 
Plateau. 'rand �anyon �rchaeoůoŐy ^eries, soůume ϯ. 
^chooů oĨ �merican Research Wress, ̂ anta Fe, Eew Meǆico.

Smith, Cecilia and Ethan E. Cochrane
ϮϬϭϭ How is visibiůity imƉortant Ĩor deĨence͍ � '/^ �naůy-

sis of Sites in the Western Fijian Islands. Archaeology in 
Oceania ϰϲ;ϮͿ͗ϳϲʹϴϰ.

Supernant, Kisha
ϮϬϭϰ /ntervisibiůity and /ntravisibiůity oĨ Rock Feature ̂ ites͗ 

� Method Ĩor TesƟnŐ siewshed tithin and Outside the 
^ocioͲ^ƉaƟaů ^ystem oĨ the >ower Fraser River �anyon, 
BriƟsh �oůumbia. Journal of Archaeological Science 
ϱϬ;ϭͿ͗ϰϵϳͲϱϭϭ

TaůiaĨerro, Matthew ^., Bernard �. ^chriever and ^teven M. 
Shackley

ϮϬϭϬ Obsidian Wrocurement, >east �ost Wath �naůysis, 
and ^ociaů /nteracƟon in the Mimbres �rea oĨ ^outh-
western Eew Meǆico. Journal of Archaeological Science 
ϯϳ;ϯͿ͗ϱϯϲͲϱϰϴ.

TheodorssonͲEorheim, �ůvar
ϭϵϴϲ <urskaůͲtaůůis test͗ B�^/� �omƉuter WroŐram to Wer-

Ĩorm EonƉarametric OneͲtay �naůysis oĨ sariance and 
MuůƟƉůe �omƉarisons on Ranks oĨ ^everaů /ndeƉendent 
Samples. Computer Methods and Programs in Biomedi-
cine Ϯϯ;ϭͿ͗ϱϳͲϲϮ.

hůůah, /saac /. T.
ϮϬϭϱ /nteŐraƟnŐ Oůder ^urvey Data into Modern Research 

WaradiŐms͗ /denƟĨyinŐ and �orrecƟnŐ ^ƉaƟaů �rror in 
͞>eŐacy͟ Datasets. Advances in Archaeological Practice 
ϯ;ϰͿ͗ϯϯϭͲϯϱϬ.

Van Dyke, Ruth M., Kyle R. Bocinsky, Thomas C. Windes, and 
Tucker J. Robinson

ϮϬϭϲ 'reat Houses, ^hrines, and HiŐh Wůaces͗ /ntervisibiůity 
in the Chacoan World. American Antiquity ϴϭ;ϮͿ͗ϮϬϱͲϮϯϬ.

Wheatley, David
ϭϵϵϱ �umuůaƟve siewshed �naůysis͗ � '/^Ͳbased Method 

Ĩor /nvesƟŐaƟnŐ /ntervisibiůity, and its �rchaeoůoŐicaů �Ɖ-
ƉůicaƟon. /n Archaeology and Geographic Information 
Systems: A European Perspective, edited by G. Lock and 
�. ^tancic, ƉƉ. ϭϳϭͲϭϴϲ.  Tayůor and Francis, >ondon. 

Wheatley, David and Mark Gillings
ϮϬϬϮ Spatial Technology and Archaeology: The Archaeo-

logical Application of GIS. Tayůor and Francis, Eew zork. 
Woodhouse, Connie A., and Jonathan T. Overpeck

ϭϵϵϴ ϮϬϬϬ zears oĨ DrouŐht sariabiůity in the �entraů hnit-
ed States. Bulletin of the American Meteorological Soci-
ety ϳϵ;ϭϮͿ͗ϮϲϵϯͲϮϳϭϰ.

toůchover, Eataůie
ϮϬϭϮ How Far Can the Human Eye See? Live Science. Elec-

tronic document, www.ůivescience.comͬϯϯϴϵϱͲhumanͲ
eye.htmů, accessed February Ϯϰ, ϮϬϭϳ.



42

Journal of Arizona Archaeology 2019, Volume 7, Number 1:42-68
Copyright © 2019 by the Arizona Archaeological Council

Mark R. Hackbarth

Mark R. Hackbarth / Logan Simpson Inc. / mhackbarth@logansimpson.com

Recent excavations of Late Archaic and Early Formative com-
ponents found in the Salt River Valley provide insight into early ar-
chitecture styles, chronology of absolute dated structures, and the 
camps, limited activities, farmsteads, hamlets, and other settlement 
types of central Arizona. This study of architectural variables applies 
ethnographic insights to structure’s size, shape, and the number and 
formality of internal features to explore site and settlement patterns. 
Comparison of seven architectural variables from sites in upland and 
riverine settings dating from the San Pedro through Vahki phases (ex-
cluding Early Cienega) shows variability that likely represents settle-
ment intensification and increasing social complexity after AD 400. 
The number of dated features, however, is relatively small compared 
to the number of houses that were constructed and used in the past 
and this incomplete record may skew what is seen as the most com-
mon house elements. The lack of dated Late Cienega phase houses 
and the preponderance of circular structures into later phases is 
symptomatic of a small sample.

Archaeologists and the public alike tend to gravi-
tate towards highly visible architectural features and 
sites (e.g. Casa Grande Ruins, Mesa Verde, Chaco Can-
yon) and their above-ground architecture of platform 
mounds, big houses, and masonry cliff dwellings to 
explain and theorize about culture contact, wayward 
migrants, and a variety of other topics. In the early 
twentieth century archaeologists began to appreciate 
that more mundane domestic architecture could inform 
about the past (Woodward 1933). Over the last 90 years 
archaeologists have examined public and domestic ar-
chitecture patterns to explore topics such as habitation 
site’s plan and organization, social structure, ceramic 
horizons, origin of villages, and cultural development 
(Cable and Doyel 1987; Cable et al. 1985; Doyel 1991; 
Howard 1985; Lindeman 2003; Lindeman and Wallace 
2004; Mabry 2000; Wallace and Lindeman 2012; Wilcox 
and Sternberg 1983; Wilcox and Shenk 1977; Wilcox et 

al. 1981). In this study, a sample of excavated and dat-
ed architectural features is used to explore diachronic 
trends in domestic architectural features for the San Pe-
dro (1200–800 BC), Late Cienega (400 BC–AD 1/50), Red 
Mountain (AD 1–450) and Vahki phases (AD 450–700) 
(dated features from the Early Cienega [800–400 BC] did 
not have the necessary preservation to be included in 
this study). Features with reliable dates provide detail 
about the most common architectural traits. Nonpara-
metric statistics (median and mode) identify the vari-
ables that appear most frequently in structures to infer 
a narrative of cultural development through time.

Other examinations of Late Archaic and Early For-
mative architecture have used similar data sets and 
provide well-reasoned explanations of the past (Ca-
ble and Doyel 1987; Gregory and Diehl 2002; Linde-
man 2003; Mabry 1998, 2000; Wallace and Lindeman 
2012). My goal is to identify the most common form 
of well-dated domestic architecture in central Arizona. 
Focusing on a limited geographical area assists in pars-
ing the most common feature characteristics and site 
types for each time period; this limitation of scope 
“simplifies the equation” (after Krauss 2007) and fa-
cilitates recognition of prime variables. Circumscribing 
the study to a limited area lessens the chance that ag-
gregated data includes—unbeknownst to the archae-
ologist—culturally distinct groups, or at least, a group 
that was beginning to differentiate and limits the po-
tential that environmental variables could influence 
the data. Evaluating the sites and features used in this 
study raises questions about the representativeness of 
the currently available anecdotal excavation informa-
tion. Data in this study was obtained from multiple ex-
cavation projects that may have biases stemming from 
limited project funds, investigator interests, or other 
factors. Future investigators may want to consider how 
to close the data gaps identified in this study.

LATE ARCHAIC AND EARLY FORMATIVE 
ARCHITECTURE IN THE SALT RIVER VALLEY, 

ARIZONA
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The Ɖhases in this study are transiƟonaů Ĩrom hunt-
erͬŐatherers ;ĨoraŐersͿ to Ĩarmers ;or ĨarmaŐers as Diehů 
and Davis ΀ϮϬϭϲ͗ϯϯϴ΁ reĨers to themͿ, which creates dis-
sonance when the terms and deĮniƟons oĨ house Ĩorms 
and site tyƉes created Ĩor Ĩuůůy sedentary ƉoƉuůaƟons 
are aƉƉůied. DescriƉƟve terminoůoŐy deveůoƉed Ĩor aŐ-
ricuůturaů socieƟes has imƉůicaƟons about siteͲsize hier-
archies, uneǆƉressed meaninŐs oĨ ƉoƉuůaƟon density, 
ůand tenure, sociaů orŐanizaƟon, and other traits ;Fůan-
nery ϭϵϳϮaͿ. �ƉƉůicaƟon oĨ terms Ĩor sedentary aŐricuů-
turaůists to Ɖrecursor ŐrouƉs that were ũust starƟnŐ to 
adoƉt aŐricuůture, moved ĨreƋuentůy, and had a diīer-
ent sociaů structure is ĨrauŐht with ƉotenƟaů errors. ^im-
iůarůy, mobiůe �rchaic hunterͲŐatherers camƉs are eǆ-
tremely variable in terms of residency, social structure, 
duraƟon, and comƉůeǆity within Őiven environmentaů 
seƫnŐs ;Hamiůton et aů. ϮϬϭϴͿ and cannot be readiůy aƉ-
Ɖůied to ůater ƉoƉuůaƟons.

STUDY AREA AND DEFINITIONS

This study s͛ Ɖarameters are ƉurƉoseĨuůůy ůimited to 
sites located in central Arizona, mainly within an imagi-
nary ϱϬͲmiůe ůonŐ rectanŐůe rouŐhůy Ɖaraůůeů to the ^aůt 
River saůůey Ĩrom Queen �reek on the east to the �Őua 
Fria River on the west ;FiŐure ϭͿ. This ůimited ŐeoŐraƉhi-
cal area was selected despite the pan regional charac-
ter oĨ ^outhwest socieƟes two to three miůůennia aŐo 
;Doyeů ϭϵϵϭ͖ Feinman ϭϵϵϭ͖ 'umerman ϭϵϵϭ͖ >eBůanc 
ϭϵϴϮ͖ thittůesey ϭϵϵϱ͖ tiůcoǆ ϭϵϴϴͿ. ^ites within this 
geographical area were not included if their houses 
lacked absolute dates or had fragmentary structures 
;e.Ő. �� T͗ϭϮ͗ϭϱϵ΀�^M΁ͬ>a siůůa or �� T͗ϭϮ͗ϵϱ΀�^M΁ and 
�� T͗ϭϮ͗ϵϲ΀�^M΁Ϳ. Readers interested in a ůarŐer Őeo-
ŐraƉhicaů area shouůd eǆamine taůůace and >indeman 
;ϮϬϭϮͿ.

Seventy architectural features from nine sites in 
nine Ɖroũect areas Ɖrovide inĨormaƟon Ĩor this metaͲ
anaůysis ;�ƉƉendiǆ �Ϳ. Withouses were seůected Ĩor in-
cůusion in this study iĨ they were suĸcientůy Ɖreserved 
to disƟnŐuish Ňoor shaƉes as circuůar, ovaů, bean, irreŐu-
ůar, or recƟůinear ;sƋuare, rectanŐuůar, subsƋuare, and 
subrectangular) forms. Features were included if they 
had reliable standard radiocarbon, AMS dates, or di-
rect straƟŐraƉhic evidence indicaƟnŐ their aŐe. hnůess 
otherwise noted, the chronometric samples used in the 
analysis are AMS calibrated 2-sigma date ranges, in a 
few cases pooled data from standard radiocarbon sam-
Ɖůes are Ɖrovided, or straƟŐraƉhic inĨormaƟon is used to 
date a house. The dated house features were grouped 
by archaeoůoŐicaů Ɖhases ;Tabůe ϭͿ beĨore ƋuanƟtaƟve 
and ƋuanƟtaƟve data was summarized Ĩor Ňoor size, 
number of hearths, number of postholes, number of 
Ɖits, and Ňoor shaƉe, Ɖresenceͬabsence oĨ an entrance, 
and Ňoor ƉreƉaraƟon. /Ĩ idenƟĮabůe, the shaƉe oĨ a 
ƉroũecƟnŐ entrance was tabuůated. /ntramuraů Ĩeatures 
and eǆterior architecturaů attributes were summarized 

Table 1. Dated structures from upland and riverine set-
tings included in this study.

Phase Upland Riverine

^an Wedro ;ϭϮϬϬʹϴϬϬ B�Ϳ ϵ Ϭ

�arůy �ieneŐa ;ϴϬϬʹϰϬϬ B�Ϳ Ϭ Ϭ

>ate �ieneŐa ;ϰϬϬ B� to �D ϭͿ ϭ ϵ

Red Mountain ;�D ϭʹϰϱϬͿ 4 ϯϬ

sahki ;�D ϰϱϬʹϳϬϬͿǓ 4 ϭϯ

Ǔ FoůůowinŐ �raiŐ ;ϮϬϬϭ͗ϭϰϭͿ the Ĩormer �streůůa and ^weetwater Ɖhases 
of the Pioneer period have been subsumed under the Vahki phase.

Ĩor each Ɖhase to idenƟĨy what was the most common 
variabůe Ĩor ƉreƉaredͬunƉreƉared Ňoors, the number 
oĨ hearths, subŇoor Ɖits, and Ɖosthoůes. The structure s͛ 
eǆterior variabůes incůude the size, Ňoor Ɖůan ;shaƉeͿ oĨ 
the house, and whether a protruding entry was present. 

^ite tyƉes in this study Ĩaůů aůonŐ a conƟnuum Ĩrom 
smaůů to ůarŐe whereby camƉs and ůimited acƟvity sites 
are ůocaƟons where enƟre sociaů ŐrouƉs or subsets oĨ 
the enƟre ŐrouƉ ůabored to coůůect and Ɖrocess resourc-
es. Farmsteads may have included one or two nuclear 
Ĩamiůies or an eǆtended Ĩamiůy that ůacked a hierarchy 
beyond the Ĩamiůy ;see tard ϭϵϳϴ Ĩor eǆamƉůesͿ. Ham-
ůets are comƉosed oĨ one corƉorate enƟty encomƉass-
ing a few households that may have had lineage leaders, 
but not corporate group leaders. Reference is made to 
viůůaŐes ;a maintained aŐŐreŐate and conŐůomeraƟon 
oĨ muůƟƉůe corƉorate enƟƟes with residenƟaů Ɖerma-
nence) but has the least applicability to the Late Archaic 
sites considered in this paper and only slightly more 
reůevance to the �arůy FormaƟve sites. Fuůůy Ĩormed viů-
ůaŐes with Ɖůazas were enƟƟes that onůy started to come 
into beinŐ durinŐ the ůate Wioneer Ɖeriod. ^ettůements 
daƟnŐ to the Red Mountain and sahki Ɖhases do not 
conĨorm to viůůaŐe comƉosiƟons and Ɖatterns that were 
common ůater in the Hohokam seƋuence.

�s with site tyƉes, deĮninŐ a settůement Ɖattern Ĩor 
the transiƟonaů Ɖeriod oĨ ƉoƉuůaƟons that coaůesced 
and evoůved into ĨarmaŐers is ĨrauŐht, ƉarƟcuůarůy dur-
inŐ the Red Mountain Ɖhase when settůements aƉƉear 
as Ɖersistentůy imƉermanent ůocaƟons with intermittent 
;seasonaůͿ occuƉaƟons ;aŌer taůůace ϮϬϬϯͿ. �ǆƉeri-
mentaƟon and emuůaƟon with architecturaů Ĩorms and 
settůement strateŐies occurred durinŐ Ɖeriods oĨ tran-
siƟon and we can eǆƉect that an unknown number oĨ 
the sites and houses that archaeoůoŐists have eǆamined 
are Ĩrom ƉeoƉůe that did not inŇuence or contribute to 
ůater cuůturaů deveůoƉmentsͶĨaiůure was an oƉƟon dur-
inŐ the cuůturaů eǆƉeriment that ĨarmaŐers iniƟated. 
�atastroƉhic ůoss oĨ domesƟc croƉs without backuƉ 
resources or a nearby ƉoƉuůaƟon that couůd be reůied 
uƉon Ĩor temƉorary assistance over consecuƟve years 
couůd have resuůted in ĨraŐmentaƟon, and reĨorminŐ oĨ 
the ŐrouƉ, miŐraƟon, or its eǆƟncƟon. There is no way 
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Figure 1. Projects and sites discussed in this paper.

to idenƟĨy these ͞dead ends͟ in the samƉůe oĨ architec-
tural remains or whether they comprise a few, many, or 
none of the houses in the study.

This issue oĨ architecturaů ͞dead ends͟ brinŐs uƉ 
the twin ƋuesƟons oĨ samƉůe size and comƉůeteness oĨ 
data. The current samƉůe oĨ dated and eǆcavated houses 
;nсϳϬͿ reƉresents anecdotaů evidence oĨ structuraů Ĩorms 

that is adeƋuate to invesƟŐate ƋuesƟons oĨ architecturaů 
variabiůity throuŐh Ɵme. The chronometric evidence is 
unimƉeachabůe, but there is ƉotenƟaů Ĩor errors in assiŐn-
ing structures to one phase or another where absolute 
dates overlap archaeological phase boundaries. Whether 
it is aƉƉroƉriate to eǆtend the metaͲanaůysis data into the 
higher-level realm of modeling human behavior depends 
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on the completeness of the archaeological record. A brief 
review oĨ sites and eǆcavaƟons in the ĨoůůowinŐ secƟon 
eǆamines site ĨuncƟon ;as determined in the eǆcava-
Ɵon reƉortͿ and the eǆtensive eǆcavaƟons to estabůish 
whether Ĩuture eǆcavaƟons couůd reveaů data that wouůd 
contradict the observaƟons used in this study. This re-
view oĨ eǆcavaƟons assumes the surĨace arƟĨacts deĮne 
the limits of subsurface materials, an unlikely proposi-
Ɵon. For eǆamƉůe, the site boundary oĨ �� h͗ϱ͗ϯϯ;�^MͿͬ
>ast Ditch was idenƟĮed on the basis oĨ surĨace materiaůs 
daƟnŐ to the Hohokam, but the maũority oĨ subsurĨace 
Ĩeatures date to the �rchaic and have no reůaƟonshiƉ to 
surĨace materiaůs. Eevertheůess, to Ĩaciůitate comƉarisons 
between sites the amount oĨ eǆcavaƟon ;meters sƋuareͿ 
is eǆƉressed as a ƉercentaŐe oĨ the site s͛ eǆtent.

The study area is divided into sites on bajada margins 
;uƉůand seƫnŐͿ and sites near ŇowinŐ water ;riverine 
seƫnŐͿ ;Tabůe ϮͿ. �t riverine sites the most common Ĩea-
ture cůasses ;habitaƟon structuresͿ and site acƟviƟes ;va-
riety oĨ eǆtramuraů Ɖits incůudinŐ buriaůsͿ unite them as a 
group, even though the distance to water and size of the 
waterway varies. Two ůocaƟons Ɖrovide most oĨ the data 
Ĩor the riverine seƫnŐ͗ Ĩour sites in the h^ ϲϬ Ɖroũect area 
;teŐener and �ioůekͲTorreůůo ϮϬϭϭͿ and siǆ Ɖroũect areas 
in �� T͗ ϭϮ͗ϳϬ;�^MͿͬWuebůo Watricio ;�abůe et aů. ϭϵϴϱ͖ 
�abůe et aů. ϭϵϴϮ, ϭϵϴϰ͖ Hackbarth ϮϬϭϬ, ϮϬϭϮ͖ Hender-
son ϭϵϵϱͿ. The h^ ϲϬ sites are the Ĩarthest Ĩrom a water 
source and are reůaƟveůy cůose to uƉůand ůandĨorms ;^u-
ƉersƟƟon MountainsͿ. Wuebůo Watricio is cůose to a ůarŐe 
desert stream but is reůaƟveůy distant Ĩrom smaůů moun-
tain ranŐes ;Whoeniǆ, ^outh, and McDoweůů mountainsͿ.

�amƉs or ůimited acƟvity sites in the uƉůands are 
united by the Ɖresence oĨ numerous eǆtramuraů Ɖits 
used to Ɖrocess naƟve Ɖůant resources. Two �rchaic sites 
in the Luke Air Force Base (LAFB) project area are near 

Site Structuresa Setting Reference

�� T͗ϳ͗ϲϴ;�^MͿ ϭ hƉůand, ϱ km Ĩrom �Őua Fria River Haůů and teŐener ϮϬϭϳ

�� T͗ϳ͗ϰϭϵ;�^MͿͬ Faůcon >andinŐ ϭϲ hƉůand, ϱ km Ĩrom �Őua Fria River Haůů and teŐener ϮϬϭϳ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ Wuebůo Watricio ϭ Riverine, 2 km from the Salt River �abůe et aů. ϭϵϴϮ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ Wuebůo Watricio ϱ Riverine, 2 km from the Salt River �abůe et aů. ϭϵϴϱ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ Wuebůo Watricio 4 Riverine, 2 km from the Salt River Henderson ϭϵϵϱ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ Wuebůo Watricio ϴ Riverine, 2 km from the Salt River Hackbarth ϮϬϭϬ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ Wuebůo Watricio 4 Riverine, 2 km from the Salt River Hackbarth ϮϬϭϮ

�� h͗ϱ͗ϯϯ;�^MͿͬ >ast Ditch ϭ hƉůand, ϭϭ km Ĩrom �ave �reek Hackbarth ϭϵϵϴ

�� h͗ϲ͗Ϯϭϯ;�^MͿͬ >a �scueůa �uba ϯ Riverine, ϭ km Ĩrom the serde River Hackbarth ϭϵϵϮ

�� h͗ϭϭ͗ϳ;�^MͿͬ Finch �amƉ ϮϬ Riverine, Ϯ.ϱ km Ĩrom Queen �reek teŐener and �ioůekͲTorreůůo ϮϬϭϭ

�� h͗ϭϮ͗ϰϭ;�^MͿͬ Bůack DoŐ ϭ Riverine, Ϯ.ϱ km Ĩrom Queen �reek teŐener and �ioůekͲTorreůůo ϮϬϭϭ

�� h͗ϭϮ͗ϳϮ;�^MͿͬ BiŐhorn tash ϱ Riverine, Ϯ.ϱ km Ĩrom Queen �reek teŐener and �ioůekͲTorreůůo ϮϬϭϭ

�� h͗ϭϮ͗ϭϬϲ;�^MͿͬ �arbonate �oƉy ϭ Riverine, Ϯ.ϱ km Ĩrom Queen �reek teŐener and �ioůekͲTorreůůo ϮϬϭϭ

Ǔ Eumber oĨ dated structures used in this ƉaƉer onůy, more Ĩeatures are Ɖresent in the reƉorts.

Table 2. Sites and numbers of features included in this study.

the west side of the study area and contribute most of 
the inĨormaƟon about earůy camƉs ;Haůů and teŐener 
ϮϬϭϳͿ. These two sites are situated on the ůower baũada 
of the White Tank Mountains where subsurface salt 
domes created a perched water table that supported a 
diverse Ɖůant community. Over ϯ,ϬϬϬ Ɖrehistoric Ɖit Ĩea-
tures and rock and ash clusters at the LAFB sites dem-
onstrate intensive processing of resources. At the north 
end of the study area are three sites near the McDowell 
Mountains with architectural structures and more than 
ϱϵϬ Ɖrehistoric thermaů Ɖit Ĩeatures and rock and ash 
clusters at the distal end of the Rawhide Wash Alluvial 
fan. Surface water descending the Rawhide Wash Allu-
viaů Ĩan created an environmentaů zone that attracted 
foragers to seasonally available resources (Albush et al. 
ϮϬϬϴ͖ Hackbarth ϭϵϵϴ͖ <irvan et aů. ϮϬϬϴ͖ WhiůůiƉs et aů. 
ϮϬϬϭ͖ RoŐŐe ϮϬϭϭ, ϮϬϭϱͿ.

�thnoŐraƉhic data aids in the interƉretaƟon oĨ ar-
chitecturaů characterisƟcs used in this study. Research-
ers have idenƟĮed correůaƟons between architecturaů 
variabůes with a ŐrouƉ s͛ worůdview ;thiƟnŐ and �yres 
ϭϵϲϴͿ, controů and manaŐement oĨ arabůe aŐricuůturaů 
Įeůds ;Fůannery ϭϵϳϮbͿ, and restricƟon oĨ shared re-
sources ;tiůůs ϭϵϵϮ͖ Fůannery ϮϬϬϮͿ. Mobiůe ƉoƉuůaƟons 
tend to create temƉorary habitaƟon structures that are 
round or ovaů ;thiƟnŐ and �yres ϭϵϲϴͿ. �ǆƉůanaƟons 
for preference of round structures range from the eso-
teric idea of mimicking the open view shed encountered 
by ĨoraŐer ƉoƉuůaƟons to the ƉraŐmaƟc Ĩact that circu-
ůar structures reƋuire ůess construcƟon materiaůs than 
other shaƉes, they encomƉass the maǆimum amount 
oĨ sƉace with the same amount oĨ construcƟon materi-
aůs, and round, domeͲshaƉed rooĨs create intersecƟnŐ 
arches that are stronŐer than Ňat rooĨs with anŐuůar 
construcƟon methods.
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Fůannery ;ϭϵϳϮbͿ commented that socieƟes with rec-
Ɵůinear structures aůso tend to create recƟůinear aŐricuů-
turaů Įeůds. He notes that recƟůinear aŐricuůturaů Įeůds are 
the oƉƟmaů way to eƋuitabůy share hiŐhůy ƉroducƟve aŐri-
cuůturaů ůands by creaƟnŐ adũoininŐ Įeůds that ůeave ůittůe 
or no sƉace between each Ɖůot. >and used Ĩor ƉroducƟon 
of food is a highly valued commodity and closely packed 
Įeůds aůůow the maǆimum number oĨ ƉeoƉůe to share in 
the best ƉroducƟve soiůs and share water resources that 
irriŐate abuƫnŐ and cůoseůy Įtted Įeůds. /Ĩ aŐricuůturaů 
Įeůds were circuůar, the abuƫnŐ marŐins oĨ Įeůds wouůd 
touch at only a few places and large tracts of unused land 
wouůd deveůoƉ between Įeůds, an ineĸcient use oĨ arabůe 
ůand. RecƟůinear aŐricuůturaů Įeůds maǆimize the number 
of people with access to arable land and probably devel-
oƉed contemƉoraneousůy with restricƟve ůand tenure sys-
tems whereby outright land ownership or a right to use 
Ɖůots oĨ ůand remains within the same ŐrouƉ ;tiůůs ϭϵϵϮ͖ 
Fůannery ϮϬϬϮͿ. �onstant monitorinŐ and maintenance oĨ 
the boundary between cůoseůy sƉaced aŐricuůturaů Įeůds 
is needed to restrict access and prevent encroachment 
from adjoining land users.

Maintaining land ownership or a right to use land 
oŌen invoůves creaƟon oĨ boundaries and Ɖhysicaů bar-
riers to prevent incursions. Fences and cairns are easily 
constructed eůements that serve as Įeůd markers to de-
Įne the ůimits oĨ aŐricuůturaů Įeůds. However, Ĩences and 
cairns are smaůů and easiůy moved, modiĮed or destroyed. 
�rchitecture estabůished in or near Įeůds serves as a sub-
stanƟaů and hiŐhůy visibůe marker on the ůandscaƉe that 
reiĮes ůandͲuse riŐhts thouŐh its mere eǆistence ;'reen-
waůd ϭϵϵϯͿ. �rchitecturaů structures have an obvious ad-
vantage over fences or cairns as claim markers in terms 
of their greater bulk and size. Architectural features used 
as land tenure markers have the added advantage of 
ƉrovidinŐ ůivinŐ sƉace Ĩor ƉeoƉůe that enĨorce the eǆcůu-
sion of others. Importantly, the size of the structure also 
signals the wealth and status of households that claim 
the ůand ;�raiŐ ϮϬϬϭͿ. The abiůity to harness ůabor and 
materiaůs to construct a ůarŐe, imƉosinŐ, and substanƟaů 
architectural feature can serve as a warning against en-
croachment, even if not occupied.

The size and shape of architectural features signals a 
buiůdinŐ s͛ ƉurƉose and the intended ůenŐth oĨ use ;<ent 
ϭϵϵϭ͖ <ent and sierich ϭϵϴϵͿ. ^maůů structures with Ĩew 
eůaboraƟons are tyƉicaůůy ůess Ɖermanent than ůarŐe 
structures buiůt with muůƟƉůe Ɖosthoůes, hearths, waůů 
trenches and intramuraů Ɖits. �onstrucƟon oĨ a substan-
Ɵaů structure usinŐ durabůe materiaůs siŐnaůs the intent 
to use a Ĩeature or site Ĩor a ůonŐ Ɖeriod oĨ Ɵme, where-
as small structures are built for brief periods of use. The 
use oĨ more materiaůs and ůaborͲintensive construcƟon 
eīorts are investments in Ɖermanency that can mark a 
ŐrouƉ s͛ territory.

�haracterisƟcs oĨ structures visibůe Ĩrom outside oĨ 
the structure (house size, shape, entry, and wall compo-
siƟonͿ are rouƟneůy used to cůassiĨy Ĩeature ĨuncƟon and 

temƉoraů associaƟon ;�ioůekͲTorreůůo and 'reenwaůd 
ϭϵϴϴ͖ Hackbarth ϮϬϭϬ͖ Henderson ϭϵϵϱ͖ >indeman 
ϮϬϬϯ͖ taůůace and >indeman ϮϬϭϮͿ. /ntramuraů vari-
abůes ;ĨormaůͬinĨormaů construcƟon oĨ Ňoor and waůů, 
hearths, subŇoor Ɖits, and Ɖosthoůesͬbench ƉostsͿ have 
been used to summarize Ĩeature ĨuncƟon ;MotsinŐer 
ϭϵϵϰͿ. /ntramuraů Ɖits are ƉarƟcuůarůy inĨormaƟve about 
site acƟviƟes because they may be used Ĩor the stor-
aŐe oĨ Őoods and restricƟnŐ visibiůity oĨ Őoods. Fůannery 
;ϮϬϬϮͿ and tiůůs ;ϭϵϵϮͿ suŐŐest that intramuraů storaŐe 
Ɖits ;as oƉƉosed to eǆtramuraů storaŐe ƉitsͿ are a strat-
egy to minimize resource sharing among members of a 
group. Resources that are stored inside of houses are 
not visible to other group members, which may reduce 
the chance that persons outside of a structure would 
reƋuest a share oĨ stored resources. /ntramuraů Ɖits in 
small storage structures may serve as repositories or a 
cache of valuables that are intended to be recovered af-
ter an absence Ĩrom the site. /n combinaƟon, these vari-
abůes are used in this ƉaƉer to eǆamine the evoůuƟon 
of architectural features during the change from mobile 
foragers to fully sedentary farmers in central Arizona.

Problems related to meta-analyses stem from com-
bininŐ Ĩeature descriƉƟons and chronometric data Ĩrom 
Ɖroũect reƉorts that used diīerent eǆcavaƟon strateŐies 
and descriƉƟve methods. thiůe codinŐ the architecturaů 
variabůes / used a ůiberaů ƉersƉecƟve Ĩor some variabůes, 
;e.Ő. the Ɖresence oĨ any amount oĨ Ɖůaster on the Ňoor 
was used to score the structure as having a prepared 
surface). Other variables were coded with a more con-
servaƟve aƉƉroach ;e.Ő., hearths had to have evidence 
oĨ heaƟnŐ in a deƉression, not ũust smaůů Ɖatches oĨ 
burninŐ on a ůeveů Ňoor near an entranceͿ. / acceƉted 
the Ɖithouse sizes Ɖrovided in the eǆcavaƟon reƉorts.

SETTLEMENT DATA

Features used in this ƉresentaƟon ;�ƉƉendiǆ �Ϳ 
sƉan the Ɖeriod Ĩrom aŐricuůture s͛ increasinŐ imƉor-
tance to ũust beĨore the �D ϳϬϬ Ňorescence oĨ the Ho-
hokam with its ůarŐe ƉoƉuůaƟon and comƉůeǆ sociaů or-
ŐanizaƟon. The >ate �rchaic comƉrisinŐ the ^an Wedro 
;ϭϮϬϬʹϴϬϬ B�Ϳ and >ate �ieneŐa Ɖhases ;ϰϬϬ B� to �D 
ϭͬϱϬͿ has the earůiest Ĩeatures incůuded in the study͖ the 
�arůy �ieneŐa Ɖhase ;ϴϬϬʹϰϬϬ B�Ϳ is not reƉresented 
for lack of well-preserved dated houses. The Early For-
maƟve is comƉosed oĨ the Red Mountain ;�D ϭʹϰϱϬͿ 
and sahki ;�D ϰϱϬʹϳϬϬͿ Ɖhases. � comƉůeǆ sociaů orŐa-
nizaƟon incůudinŐ ůarŐe viůůaŐes is Ɖresent in the study 
area aŌer �D ϱϬϬ ;^chůanŐer and �raiŐ ϮϬϭϮͿ or more 
broadůy �D ϰϬϬʹϳϬϬ ;^inensky and Farahani ϮϬϭϴ͗ϮϴϯͿ. 
>ate �rchaic ůiĨestyůes and residenƟaů structures incůud-
ed round, sƟckͲĨrames structures, temƉoraůůy diaŐnosƟc 
bifaces, along with maize and beans grown in irrigated 
Įeůds ;Diehů and Davis ϮϬϭϲ͖ Huckeůů ϭϵϵϴͿ. Diehů ;ϭϵϵϮͿ 
suggests these lightly built houses in the Santa Cruz Riv-
er saůůey were used Ĩor uƉ to Ĩour months oĨ the year͖ 
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simiůar duraƟons can be eǆƉected in the ^aůt River saů-
ůey. >ater occuƉaƟons tend to have recƟůinear structures 
occuƉied Ĩor the enƟre year.

TransiƟon Ĩrom >ate �rchaic to more sedentary ůiĨe-
styůes may eǆƉůain the chanŐe in house shaƉes, but the 
chanŐe is not eǆƉected to have been universaů or imme-
diate. �hanŐe may have occurred at diīerent Ɵmes and 
tempos among people in the region. Some groups may 
have replaced seasonal transhumance between upland 
and riverine seƫnŐs more or ůess raƉidůy than others 
;Roth ϭϵϵϮ͖ Haůbirt and Henderson ϭϵϵϯͿ and their suc-
cess or failure may have contributed to splintering or 
remodeůinŐ oĨ ŐrouƉs ;Hamiůton et aů. ϮϬϭϴͿ. sariabiůity 
in architectural forms may have occurred if some indi-
viduaůs or subŐrouƉs maintained a tradiƟonaů ůiĨestyůe 
including moving between environmental zones, while 
other groups placed more emphasis on emerging op-
ƉortuniƟes Ĩor aŐricuůturaů Ɖursuits near waterways. hn-
eƋuaů adoƉƟon oĨ aŐricuůture may have beneĮtted both 
tradiƟonaůists and eǆƉerimenƟnŐ ŐrouƉs by buīerinŐ 
each other aŐainst Ĩaiůure oĨ aŐricuůturaů ƉroducƟon or 
ĨoraŐinŐ. The adoƉƟon oĨ new settůement Ɖatterns and 
architecturaů Ĩorms recoŐnized in this eǆƉůoratory study 
couůd reŇect temƉoraů or ĨuncƟonaů diīerences in soci-
ety, individuaů ƉreĨerences or habits, stochasƟc variabiů-
ity, or biases in metaͲanaůyses͛ samƉůe seůecƟon Ĩor this 
transiƟonaů Ɵme Ɖeriod.

Too Ĩew houses daƟnŐ to the earůiest Ɵme Ɖeri-
ods in the Salt River Valley are available for compara-
Ɵve ƉurƉoses. Three sites have the earůiest remains͗ 
�ashion �omƉůeǆ, �� T͗ϭϭ͗ϵϰ;�^MͿ ;Miůũour et aů. ϮϬϬϵͿ, 
�� h͗ϱ͗ϯϯ;�^MͿͬ>ast Ditch ;WhiůůiƉs et aů. ϮϬϬϭͿ, and �� 
T͗ϳ͗ϰϭϵ;�^MͿͬFaůcon >andinŐ ;Haůů and teŐener ϮϬϭϳͿ. 
The �ashion �omƉůeǆ is near the conŇuence oĨ the 'iůa 
and Agua Fria rivers and has two Early Archaic structures. 
The houses have circuůar to ovaů Ňoor shaƉes that mea-
sure aƉƉroǆimateůy ϯ m in diameter, or aƉƉroǆimateůy 
ϳ.ϭ mР in size ;'raves et aů. ϮϬϭϭͿ. These Ɖithouses date 
to ϱϮϭϬʹϰϵϰϬ �aů. B� or ϰϱϰϬʹϰϰϬϬ B� ;Feature ϴϬͿ and 
ϱϬϰϬʹϰϴϬϬ �aů. B�, ϱϬϬϬʹϰϴϰϬ �aů. B�, and ϰϵϲϬʹϰϳϮϬ 
�aů. B� ;Feature ϰϮͿ ;Miůũour et aů. ϮϬϬϵ͗Tabůe ϲͿ and 
are in the vicinity oĨ what wouůd have been an eǆten-
sive mesƋuite bosƋue with substanƟaů Ĩood and Ĩueů re-
sources. �t �� h͗ϱ͗ϯϯ;�^MͿͬ>ast Ditch two houses are 
in an uƉůand seƫnŐ and have ovaů outůines that mea-
sure Ϯ.Ϭϰ m by ϭ.ϰϯ m ;Ϯ.Ϯϳ mР͖ Feature ϭϳϯͿ and Ϯ.ϯϲ 
by Ϯ.ϭϬ m ;ϯ.ϴϵ mР͖ Feature ϮϮϳͿ. These two indirectůy 
dated Middle Archaic houses are in a stratum dated to 
ϮϭϯϬʹϭϵϬϬ B� ;WhiůůiƉs et aů. ϮϬϬϭ͗ϯϯͿ. �ůeven struc-
tures broadůy daƟnŐ to the �rchaic are known Ĩrom the 
upland LAFB project area and tend to have circular or 
oval plan views or else indeterminate shapes and sizes. 
One eǆceƉƟonaůůy ůarŐe circuůar structure ;Feature ϮϲϬϮ 
at �� T͗ϳ͗ϰϭϵ;�^MͿͬFaůcon >andinŐͿ contradicts this 
Ɖattern oĨ smaůů structures and is ϯϮ.ϯϰ mР in size (Hall 
and teŐener ϮϬϭϳ͗ϴϲ, ϵϬʹϭϬϬͿ. These earůy structures 
have some simiůariƟes with ůater Ɵme Ɖeriods that are 

noteworthy, sƉeciĮcaůůy circuůar or ovaů Ňoor shaƉes and 
smaůů sizes, most oŌen ranŐinŐ Ĩrom Ϯ.Ϯϱ mР to ϲ.Ϯϲ mР 
;Haůů and teŐener ϮϬϭϳ͗ϭϭϭʹϭϮϲͿ.

The earliest architectural evidence used in this study 
comes from upland sites on the western edge of the 
Agua Fria River basin. The largest site in the LAFB project 
area is �� T͗ϳ͗ϰϭϵ;�^MͿͬFaůcon >andinŐ which has ϱϮ 
structures Ĩrom muůƟƉůe Ɵme Ɖeriods ;ϭϲ were used in 
this studyͿ, Ϯ,ϳϯϴ Ɖit Ĩeatures, Ɖůus other Ĩeature cůasses 
daƟnŐ to the Middůe �rchaic throuŐh historic Ɖeriods 
;Haůů and teŐener ϮϬϭϳ͗ϯϭϴͿ. One smaůůer >�FB site ;�� 
T͗ϳ͗ϲϴ΀�^M΁Ϳ contributes one dated architecturaů Ĩea-
ture to this study Ĩrom ϭ.ϰ acres ;ϱ,ϳϴϮ mР) of stripping. 
�ǆtensive mechanicaů striƉƉinŐ at �� T͗ϳ͗ϰϭϵ΀�^MͿͬ
Faůcon >andinŐ eǆƉosed ϰϯ.ϲ acres ;ϭϳϲ,ϯϮϲ mР) to an 
averaŐe deƉth oĨ ϰϬ cm͖ aůů architecturaů Ĩeatures were 
eǆcavated ;ϱϮ Ɖithouses at �� T͗ϳ͗ϰϭϵ΀�^MͿͬFaůcon 
>andinŐͿ, ϱϵй oĨ the Ϯ,ϳϯϴ eǆtramuraů Ɖits ;nсϭ,ϲϯϴͿ, 
and ϭϬϬй oĨ human remains ;nсϮͿ ;Haůů and teŐener 
ϮϬϭϳ͗ϳϵͿ. The ƉotenƟaů Ĩor addiƟonaů eǆcavaƟon to 
aůter our ƉersƉecƟve oĨ both site s͛ ĨuncƟon, aŐe, and 
comƉosiƟon is essenƟaůůy niů. The materiaůs reƉresent 
temƉorary habitaƟon at a Middůe �rchaic throuŐh his-
toric period resource processing site.

At the northern edge of the Salt River Valley are three 
adũacent sites, �� h͗ϱ͗ϯϯ;�^MͿͬ>ast Ditch ;ϮϬϮ acresͿ, 
�� h͗ϱ͗ϵϰ;�^MͿ ;Ϯϱ.Ϯ acresͿ, and �� h͗ϱ͗ϵϱ;�^MͿ ;Ϯϴ.ϰ 
acresͿ with a combined ϱϯϮ Ĩeatures oĨ aůů kinds ;mainůy 
Ɖits and ashͬrock cůustersͿ, but onůy one directůy dated 
architectural feature that was included in this study. The 
three sites͛ oriŐinaů boundaries were based on surĨace 
arƟĨacts which have minimaů reůaƟonshiƉ to the distri-
buƟon oĨ subsurĨace Ĩeatures. �ǆtensive mechanicaů 
trenchinŐ and striƉƉinŐ have eǆƉůored a combined ϰϮ.Ϯ 
acres oĨ the three sites ;�ůbush et aů. ϮϬϬϴ͖ Hackbarth 
ϭϵϵϴ, ϮϬϭϵa͖ <irvan et aů. ϮϬϬϴ͖ WhiůůiƉs et aů. ϮϬϬϭ͖ RoŐ-
Őe ϮϬϭϭ, ϮϬϭϱ͖ RoŐŐe and <irvan ϮϬϭϳͿ. �ůthouŐh ůess 
than ϭϵй oĨ aůů three sites have been striƉƉed, ůarŐe Ɖor-
Ɵons oĨ the three sites have been tested and ůack any 
Ĩeatures͖ onůy a Ĩew areas are eǆƉected to have addi-
Ɵonaů subsurĨace Ĩeatures. The ƉotenƟaů that newůy dis-
covered and eǆcavated materiaůs couůd chanŐe the Ɖer-
sƉecƟve oĨ each site s͛ ĨuncƟon, aŐe, and comƉosiƟon 
is low to moderate. Based on the materials recovered 
so Ĩar, the three sites reƉresent temƉorary habitaƟon 
at a Middle Archaic through Sedentary period resource 
ƉrocessinŐ ůoci, with the FormaƟve comƉonents mainůy 
used as agricultural farmsteads.

hƉůand architecture daƟnŐ to the Red Mountain 
and sahki Ɖhases was Ĩound at �� h͗ϱ͗ϯϯ;�^MͿͬ>ast 
Ditch ;Hackbarth ϭϵϵϴͿ and �� T͗ϳ͗ϰϭϵ;�^MͿͬFaůcon 
>andinŐ ;Haůů and teŐener ϮϬϭϳͿ, but numbered onůy 
four features. Riverine sites used during the Red Moun-
tain and sahki Ɖhases account Ĩor ϰϳ Ɖithouses in this 
study. TwentyͲtwo houses used in this study are Ĩrom �� 
T͗ϭϮ͗ϳϬ;�^MͿͬWuebůo Watricio, which has been the sub-
ũect oĨ more than siǆ eǆcavaƟon Ɖroũects. �rchitecture 
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at �� T͗ϭϮ͗ϳϬ;�^MͿͬWuebůo Watricio is Ĩrom muůƟƉůe 
components that range from the Red Mountain phase 
;Hackbarth ϮϬϭϬ, ϮϬϭϮ, ϮϬϭϵb͖ Henderson ϭϵϵϱ͖ Mon-
tero and Hackbarth ϭϵϵϮͿ to �ůassic Ɖeriod ;�abůe et 
aů. ϭϵϴϮͿ. The earůiest structures are smaůů, shortͲterm, 
seasonaůůy occuƉied Ɖithouses with Ĩew arƟĨacts or eǆ-
tramural features. The Block 24-East project area is un-
ůike the rest oĨ the site and has severaů houses daƟnŐ to 
the Wioneer Ɖeriod ;�abůe et aů. ϭϵϴϱͿ. �abůe and Doyeů 
;ϭϵϴϳͿ described Bůock ϮϰͲ�ast as a viůůaŐe but Hender-
son ;ϭϵϵϱͿ has characterized the rest oĨ the settůement 
at �� T͗ϭϮ͗ϳϬ;�^MͿͬWuebůo Watricio as a Ĩarmstead. �r-
chitecturaů remains are sƉůit between substanƟaů struc-
tures ;�abůe et aů. ϭϵϴϮ, ϭϵϴϱ͖ Hackbarth ϮϬϭϬ, ϮϬϭϮ͖ 
Henderson ϭϵϵϱͿ and ůiŐhtůy buiůt Įeůd houses ;�abůe 
et aů. ϭϵϴϰ͖ Hackbarth ϮϬϭϬ͖ Montero and Hackbarth 
ϭϵϵϮ͖ ^orreůů ϮϬϬϴͿ. TyƉicaůůy, the houses were isoůated 
structures or a small group of pithouses that were used 
durinŐ reƉeated visits to ůocaƟons adũoininŐ arabůe ůand 
;�abůe et aů. ϭϵϴϱ͖ Hackbarth ϮϬϭϬ, ϮϬϭϮ, ϮϬϭϵb͖ Hen-
derson ϭϵϵϱͿ.

The eǆtensive invesƟŐaƟons in downtown Whoe-
niǆ have eǆƉosed ƉorƟons oĨ �� T͗ϭϮ͗ϳϬ;�^MͿͬWuebůo 
Patricio over four decades with an unknown amount of 
the site remaininŐ in untested ůocaƟons or under streets 
and sidewaůks. However, eǆcavaƟons have now invesƟ-
Őated nearůy ϱϬй oĨ the oriŐinaů site boundary. that we 
can say about �� T͗ϭϮ͗ϳϬ;�^MͿͬWuebůo Watricio is that it 
does not conĨorm to a sinŐůe site ͞tyƉe͟ and the Ɖoten-
Ɵaů that new eǆcavaƟons wiůů chanŐe our ƉersƉecƟve oĨ 
the site s͛ ĨuncƟon, aŐe, and comƉosiƟon is moderate to 
high. Based on the materials recovered so far, the site 
reƉresents seasonaů and Ɖermanent habitaƟon at Red 
Mountain through Soho phase loci.

The �arůy FormaƟve was characterized by insubstan-
Ɵaů architecture and semiͲsedentary settůements with 
a miǆed economy oĨ coůůected resources and irriŐaƟon 
aŐricuůture ;Mabry ϮϬϬϬͿ and a ƉoƉuůaƟon density that 
was higher than the preceding phases (Wallace and Lin-
deman ϮϬϬϯͿ. The miǆed economy wouůd have created 
tension between labor-intensive demands of riverine 
aŐricuůture Ĩor canaů construcƟon and maintenance at 
one ůocaƟon versus movement into uƉůands where dis-
Ɖersed resources wouůd have reƋuired ĨreƋuent move-
ment. The eǆtent to which ƉeoƉůe couůd have ůeŌ riv-
erine sites to forage in the uplands had to be balanced 
against the need to preserve land tenure claims (Huckell 
et aů. ϮϬϬϮͿ. ForaŐinŐ and hunƟnŐ work ŐrouƉs had to 
baůance the distance traveůed and ƉotenƟaů shortaŐes 
caused by overͲeǆƉůoitaƟon oĨ ůocaƟons cůose to river-
ine areas. Forager work groups that were tethered to 
nearby riverine areas may have eǆƉerienced ůower suc-
cess rates per capita compared to groups that were able 
to cover more Őround because an increased ƉoƉuůaƟon 
pressure would have reduced the abundance of collect-
ed and hunted resources in heaviůy eǆƉůoited areas ;Bay-
ham and Hatch ϭϵϴϱͿ. Thus, there was a cost attendant 

upon farmagers that integrated agricultural crops into 
the seasonal round of foraging. Farmsteads that were 
close to mountainous areas may have been used for 
longer periods of a season than farmsteads situated in 
a broad river vaůůey iĨ work ŐrouƉs were abůe to eǆƉůoit 
upland resources and return to the farmstead.

The buůk oĨ architecturaů inĨormaƟon about the Red 
Mountain and Vahki phases is from the four sites in the 
h^ ϲϬ Ɖroũect area͗ �� h͗ϭϭ͗ϳ;�^MͿͬFinch �amƉ, �� 
h͗ϭϮ͗ϳϮ;�^MͿͬBiŐhorn tash, �� h͗ϭϮ͗ϰϭ;�^MͿͬBůack 
DoŐ, and �� h͗ϭϮ͗ϭϬϲ;�^MͿͬ�arbonate �oƉy ;teŐener 
et aů. ϮϬϭϭͿ. /n these sites and Ĩor aůů ƉhaseͬƉeriod con-
teǆts the eǆcavaƟons eǆƉosed ϲϮ Ɖit houses ;Ϯϳ Ɖithous-
es are incůuded in this studyͿ scattered over aůmost ϭϮ 
acres oĨ eǆcavaƟons with ϭϭϮ Ɖits, ϭϵ middens, Ϯϭ buri-
als, and miscellaneous feature classes (inclusive of post-
�D ϳϬϬ Hohokam materiaůsͿ, Ɖůus ϯϵ,ϳϯϯ coůůected arƟ-
Ĩacts. Bůack DoŐ and �arbonate �oƉy are enƟreůy within 
the ADOT right-of-way and cover a total of 4 acres. Finch 
�amƉ ;ϯϳ acresͿ and BiŐhorn tash ;ϲ.ϳ acresͿ have sur-
Ĩace materiaůs coverinŐ a combined ϯϭ.ϳ acres ůocated 
outside the h^ ϲϬ eǆcavaƟon areas and new discover-
ies in the uneǆcavated ƉorƟons oĨ the sites have the 
ƉotenƟaů to chanŐe our ƉersƉecƟve each oĨ the site s͛ 
ĨuncƟon, aŐe, and comƉosiƟon. The ϭϮ acres oĨ striƉ-
ƉinŐ within the h^ ϲϬ s͛ riŐhtsͲoĨͲway is about Ϯϱй oĨ 
the Ĩour archaeoůoŐicaů sites͛ combined size. Based on 
the materials recovered so far, the four sites represent 
>ate �rchaic throuŐh ^edentary Ɖeriod habitaƟon and 
ůimited acƟvity ůoci.

The other site contribuƟnŐ a substanƟaů number oĨ 
Ĩeatures to this study is �� T͗ϭϮ͗ϳϬ;�^MͿͬWuebůo Watri-
cio ;�abůe et aů. ϭϵϴϱ͖ Hackbarth ϮϬϭϬ, ϮϬϭϮ, ϮϬϭϵb͖ 
Henderson ϭϵϵϱͿ. �� T͗ϭϮ͗ϳϬ;�^MͿͬWuebůo Watricio is 
cůose to the ^aůt River and has ϭϮϭ Ɖithouses ;ϮϮ Ɖit-
houses are incůuded in this studyͿ, ϭϬϳ Ɖits, ϵ middens, 
ϰ buriaůs, and other eǆcavated Ĩeatures Ɖůus ϯϳ,ϱϵϯ coů-
ůected arƟĨacts reƉorted Ĩrom more than siǆ Ɖroũect ar-
eas that cover aƉƉroǆimateůy ϭϱ acres oĨ eǆcavaƟons ;aůů 
conteǆts reŐardůess oĨ Ɖhase assiŐnmentsͿ. �omƉarinŐ 
the totaů number oĨ Ĩeatures and arƟĨact densiƟes in the 
Ĩour h^ ϲϬ sites to Wuebůo Watricio suŐŐests the two areas 
have some characterisƟcs in common ;eǆcavated areas, 
number oĨ dated Ɖithouses within the study s͛ temƉoraů 
Ɖarameters, eǆcavated Ɖits, and coůůected arƟĨactsͿ but 
diīer in others ;number oĨ buriaůs, totaů number oĨ Ɖit-
housesͿ. �ǆceƉt Ĩor Bůock ϮϰͲ�ast ;�abůe et aů. ϭϵϴϱͿ �� 
T͗ϭϮ͗ϳϬ;�^MͿͬWuebůo Watricio, the rest oĨ the site had a 
Ɖaucity oĨ arƟĨacts in overburden and Ɖithouse Įůů, smaůů 
houses, Ĩew instances oĨ suƉerƉosiƟon oĨ Ĩeatures, a 
ůow number oĨ eǆtramuraů Ɖits, and ũust Ĩour buriaůs 
;Hackbarth ϮϬϭϬ, ϮϬϭϮ, ϮϬϭϵb͖ Henderson ϭϵϵϱͿ. ^im-
ƉůiĨyinŐ the eƋuaƟon oĨ h^ ϲϬ sites and Wuebůo Watricio 
to just all pithouses and burials indicates there were half 
as many houses in the h^ ϲϬ sites, but ϱǆ as many buri-
aůs comƉared to Wuebůo Watricio ;aůů conteǆts reŐardůess 
of phase assignments). The high number of pithouses 
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at �� T͗ϭϮ͗ϳϬ;�^MͿͬWuebůo Watricio couůd be attributed 
to the Ɖroǆimity oĨ a reůiabůe water suƉƉůy and muůƟƉůe, 
temƉorary seasonaů occuƉaƟons, whereas the buriaůs at 
h^ ϲϬ sites may reŇect a ůonŐer duraƟon at the sites Ɖos-
sibůy because the mountains were easiůy accessibůe aŌer 
short triƉs to uƉůand resources that eǆtended the ůenŐth 
oĨ Ɵme the h^ ϲϬ sites couůd be used beĨore movinŐ into 
the uƉůands seasonaůůy. /n contrast, �� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricio is ůocated in the middůe oĨ the eǆƉan-
sive Salt River Valley and only small mountain chains are 
nearby that couůd be reached aŌer short triƉs.

Three Ĩeatures were incůuded Ĩrom the ^R ϴϳ Ɖroũ-
ect s͛ invesƟŐaƟons oĨ �� h͗ϲ͗Ϯϭϯ;�^MͿͬ>a �scueůa �uba 
;Hackbarth ϭϵϵϮͿ. Most notabůe is the ůarŐest Ɖithouse 
in the study ;Feature ϯϲ͖ ϰϳ.ϳ mР) at the center of the 
ϭϬ.ϵͲacre site and its Ɖroǆimity to smaůů and ůarŐe hous-
es. Mechanicaů striƉƉinŐ eǆƉosed aƉƉroǆimateůy Ϭ.ϵϰ 
acres oĨ the Ɖroũect area, about ϭϵй oĨ the site within 
the hiŐhway riŐhtͲoĨͲway. Future eǆcavaƟons within the 
uneǆcavated ƉorƟon oĨ the site couůd chanŐe our Ɖer-
sƉecƟve oĨ the site s͛ ĨuncƟon, aŐe, and comƉosiƟon, 
but eǆtensive tesƟnŐ was conducted within the riŐhtͲoĨͲ
way and did not Įnd ůarŐe numbers oĨ Ĩeatures in areas 
not stripped.

The ƉercentaŐe oĨ intensive eǆcavaƟons oĨ sites Ɖre-
sented in this study is meant to recoŐnize the ƉotenƟaů 
to misinterƉret site ĨuncƟons because oĨ the ůimitaƟons 
and ƉredicƟve vaůue oĨ smaůů archaeoůoŐicaů samƉůes. 
Because the ranŐe oĨ intensive mechanicaů eǆcavaƟon 
ranŐes Ĩrom ϭϵй to ϵϳй eǆcavated there is a chance oĨ 
mischaracterizinŐ a site s͛ comƉosiƟon and ĨuncƟon;sͿ. 
�ertainůy, the ϳϬ dated Ɖithouses is a very smaůů samƉůe 
Ĩor the two miůůennia under consideraƟon, esƉeciaůůy 
considering that almost half of all houses in the study 
are Ĩrom ũust the ϰϱϬ years oĨ the Red Mountain Ɖhase. 
^eůecƟnŐ onůy the dated Ɖithouses and concentraƟnŐ 
on architecture variabůes may simƉůiĨy the eƋuaƟon oĨ 
what is studied ;aŌer <rauss ϮϬϬϳͿ, but removinŐ vari-
abůes increases the standard deviaƟon. The beneĮt oĨ 
this strateŐy, however, is idenƟĮcaƟon oĨ weaknesses in 
the data that Ɖoint to ƋuesƟons to be addressed in the 
future.

RESULTS

The assembled architectural data documents 
chanŐe in the Ɖithouse architecture as ƉoƉuůaƟons oĨ 
ĨoraŐers shiŌed to a more sedentary ůiĨestyůe associated 
with farming. These changes correlate with construc-
Ɵon oĨ irriŐaƟon canaůs on river terraces in west Mesa 
;�anaů ϲϭ͖ Henderson ϭϵϴϵͿ durinŐ the ůate Red Moun-
tain Ɖhase ;�D ϮϱϬʹϰϱϬͿ and near ^ky Harbor ;Feature 
ϭͬ^outh Main �anaů at Dutch �anaů Ruin͖ Henderson 
ϮϬϬϰͿ aƉƉroǆimateůy �D ϮϵϬʹϰϳϬ. The canaůs imƉůy a 
substanƟaůůy ůarŐer ƉoƉuůaƟon was Ɖresent comƉared 
to the Įrst haůĨ oĨ the Red Mountain Ɖhase and, in com-
binaƟon, demonstrate an increase in sociaů comƉůeǆity 

that coͲoccurs with chanŐes in the sƉaƟaů orŐanizaƟon 
oĨ houses and increases to structures͛ sizes.

There are far fewer dated structures in the upland 
sites than the riverine seƫnŐ ;see Tabůe ϭͿ. The absence 
of dated Early Cienega phase pithouses is evidence of 
how rare >ate �rchaic occuƉaƟons are in the ^aůt River 
Valley. Dated structures that broadly include the Early 
Cienega phase are known from the LAFB project area, 
but the Ĩeatures͛ indeterminate sizes and shaƉes Ɖre-
cůudes their incůusion in this anaůysis. Eevertheůess, 
the �rchaic structures at the �ashion �omƉůeǆ, �� 
T͗ϭϭ͗ϵϰ;�^MͿ oīers hoƉe that �arůy �ieneŐa sites wiůů be 
discovered in the future, unless erosion or other related 
Ĩactors destroyed sites ;aŌer taters and <uehn ϭϵϵϲ͖ 
taters and Ravesůoot ϮϬϬϭͿ.

A summary of the most common house character-
isƟcs Ĩor each Ɖhase is Ɖrovided in Tabůe ϯ. sariabiůity oĨ 
house characterisƟcs is hiŐh within and between Ɖhases 
and it is rare that any one house is conĮŐured with aůů the 
most common elements. This architectural diversity re-
inĨorces that occuƉaƟons shouůd not be eǆƉected to be 
monoůithic in terms oĨ house shaƉes and sizes. �ǆamƉůes 
oĨ seůected houses are deƉicted in FiŐures Ϯʹϰ and a visuaů 
summary oĨ house characterisƟcs is Ɖresented in FiŐure ϱ.

San Pedro Phase
The San Pedro phase houses are the earliest archi-

tectural features in the study, but they are from just one 
site ;�� T͗ϳ͗ϰϭϵ΀�^M΁ͬFaůcon >andinŐͿ. Eine directůy 
dated San Pedro phase houses are in the study. One of 
the nine houses ;Feature ϭϴϭϵϮ, �� T͗ϳ͗ϰϭϵ΀�^M΁ͬFaů-
con >andinŐͿ has suƉerimƉosed uƉƉer and ůower Ňoors, 
ƉrovidinŐ two to the totaů oĨ ten Ňoors incůuded in this 
study. The median feature size for San Pedro structures 
;Ϯ.ϲϯ mРͿ is siŐniĮcantůy smaůůer than ůater Ɵme Ɖeriods 
;see Tabůe ϯͿ.

One hearth is Ɖresent amonŐ the ten Ňoors ;Feature 
ϭϴϭϵϮ, �� T͗ϳ͗ϰϭϵ΀�^M΁ͬFaůcon >andinŐͿ, and onůy two 
others ;Features ϮϲϮϮ and ϭϴϴϴϳ, �� T͗ϳ͗ϰϭϵ΀�^M΁ͬFaů-
con Landing) have any evidence of burning that could be 
construed as a hearth. WrotrudinŐ entrances are eƋuaůůy 
rare, with only one house having a ramped entryway. 
Five oĨ the houses have between ϯ and Ϯϲ Ɖosthoůes, 
but Ĩour structures ůack any Ɖosthoůes. ^ubŇoor Ɖits are 
reůaƟveůy common͗ eiŐht oĨ ten Ňoors have one or two 
intramural pits.

Floor shapes of the San Pedro phase houses are 
mainly circular, but three other shapes are present 
amonŐ the ten house Ňoors. Onůy one Ňoor ;Feature 
ϭϴϭϵϮ, �� T͗ϳ͗ϰϭϵ΀�^M΁ͬFaůcon >andinŐͿ was ƉreƉared, 
and it was the uƉƉer oĨ two Ňoors in a house. The me-
dian size oĨ ^an Wedro Ňoors is Ϯ.ϲϯ mР with a range 
oĨ ϭ.ϭϬ to ϳ.Ϭϰ mР. One structure ;Feature ϭϯϬϳϭ, �� 
T͗ϳ͗ϰϭϵ΀�^M΁ͬFaůcon >andinŐͿ is more than ϭ.ϱǆ ůarŐer 
than the median Ňoor and is nearůy the size oĨ the ear-
liest structures recorded in the Salt River Valley at the 
�ashion �omƉůeǆ, �� T͗ϭϭ͗ϵϰ;�^MͿ ;'raves et aů. ϮϬϭϭͿ. 
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House variables San Pedro (n=9) Late Cienega (n=10) Red Mountain (n=34) Vahki (n=17)

Floor size RanŐe с ϭ.ϭ to ϳ.Ϭϰ mР
Mean с ϯ.Ϯ mР
Median с Ϯ.ϲϯ mР

RanŐe с ϱ.ϯ to ϭϲ.ϭ mР
Mean с ϴ.ϲϱ mР
Median с ϳ.Ϯϱ mР

RanŐe с Ϯ.ϱ to ϰϳ.ϳ mР
Mean  с ϭϬ.Ϯϵ mР
Median с ϵ.Ϭ mР

RanŐe с Ϯ.ϱ to ϯϲ.Ϯ mР
Mean с ϭϰ.ϯϳ mР
Median с ϭϮ.ϳ mР

Floor shape �ircuůar с ϲ
Ovaů с ϭ
^ubsƋuare с ϭ
Bean с ϭ

�ircuůar с ϰ
Ovaů с ϯ
^ubrectanŐuůar с Ϯ
RectanŐuůarс ϭ

�ircuůar с ϭϰ
Ovaů с ϴ
^ubrectanŐuůar с ϱ
RectanŐuůar с ϯ
^ubsƋuare с Ϯ
Bean с ϭ
/rreŐuůar с ϭ

�ircuůar с ϱ
Ovaů с ϱ
^ubrectanŐuůar с ϯ
RectanŐuůar с ϭ
^ubsƋuare с ϯ

Fůoor ƉreƉaraƟon WreƉared с ϭǓ
hnƉreƉared с ϵ

WreƉared с Ϭ
hnƉreƉared с ϭϬ

WreƉared с ϴ
hnƉreƉared с Ϯϳǔ

WreƉared с ϰ
hnƉreƉared с ϭϯ

Hearths Eone с ϴ
ϭ or more с ϭ

Eone с ϰ
ϭ or more с ϲ

Eone с ϴ
ϭ or more с Ϯϲ

Eone с ϵ
ϭ or more с ϴ

Entry Eone с ϴ
RamƉed с ϭ

Eone с ϴ
>eveů с Ϯ

Eone с ϭϯ
>eveů с ϭϭ
RamƉed с ϲ
RamƉed and steƉ с ϭ
>eveů and ramƉed с ϭ
Two steƉs с ϭ
/nternaů с ϭ

Eone с ϭϬ
>eveů с ϯ
RamƉed с ϯ
RamƉed and steƉ с ϭ

Postholes Eo Ɖosts с ϱ
MuůƟƉůe Ɖosts с ϰ

Eo Ɖosts с Ϭ
MuůƟƉůe Ɖosts с ϭϬ

Eo Ɖosts с ϱ
MuůƟƉůe Ɖosts с Ϯϲ
taůů trench с ϭ
Doubůe row Ɖosts с Ϯ

Eo Ɖosts с Ϯ
MuůƟƉůe Ɖosts с ϭϯ
taůů trench с Ϯ

Intramural pits Eo Ɖits с Ϯ
ϭ or Ϯ Ɖitsс ϴǓ

Eo Ɖits с Ϯ
ϭ or Ϯ Ɖits с ϳ
More than Ϯ Ɖits с ϭ

Eo Ɖits с ϭϬ
ϭ or Ϯ Ɖits с ϭϱ
More than Ϯ Ɖits с ϵ

Eo Ɖits с ϴ
ϭ or Ϯ Ɖits с ϲ
More than Ϯ Ɖits с ϯ

Ǔ One house ;Feature ϭϴϭϵϮ, T͗ϳ͗ϰϭϵ;�^MͿͬFaůcon >andinŐͿ has two Ňoors, which accounts Ĩor more Ňoors than totaů number oĨ houses͖ onůy the uƉƉer 
Ňoor was ƉreƉared and the ůower Ňoor has ϭ subŇoor Ɖit onůy.
ǔ One house ;Feature ϭϰϳϬϮ, �� T͗ϳ͗ϰϭϵ;�^MͿͬFaůcon >andinŐͿ has two Ňoors which accounts Ĩor more Ňoors than totaů number oĨ houses͖ both Ňoors 
were unƉreƉared, three intramuraů Ɖits in the uƉƉer Ňoor onůy.

Table 3. Summary of dated house characteristics by phase.

Late Cienega Phase
Ten directly dated Late Cienega phase houses are 

Ɖresent͗ one Ĩrom an uƉůand site ;�� T͗ϳ͗ϰϭϵ ΀�^M΁ͬ
Falcon Landing) and nine structures from a riverine set-
ƟnŐ at �� h͗ϭϭ͗ϳ;�^MͿͬFinch �amƉ. Most houses have 
one hearth, which is a maũor diīerence Ĩrom the earůier 
San Pedro phase. Protruding entries are generally ab-
sent, but in two structures ;Features ϭϱϰϬ and ϮϭϮϬ, �� 
h͗ϭϭ͗ϳ;΀�^M΁ͬFinch �amƉͿ there is a ůeveů surĨace eǆ-
tendinŐ outside the Ňoor outůine that couůd be entries. 
Most structures have more than a dozen postholes, and 
only two structures have fewer than eight postholes. The 
number oĨ Ɖits is reůaƟveůy hiŐh and aůů ten >ate �ieneŐa 
Ňoors were unƉreƉared. �ircuůar house Ňoor Ɖůans are 
the most common, but ovaů and two recƟůinear shaƉes 
are Ɖresent. The median house size is ϳ.Ϯϱ mР, with a 
ranŐe oĨ ϱ.ϯ mР to ϭϮ.ϱ mР.

The Late Cienega phase sample has a particularly 
notable structure situated at an upland site. Feature 
ϮϭϮϬ at �� h͗ϭϭ͗ϳ;�^MͿͬFinch �amƉ ;see FiŐure ϯͿ 

has the most Ɖosthoůes ;nсϰϮͿ, a ƉrotrudinŐ entry, 
a ůarŐe Ĩůoor size ;ϭϮ.ϱ mР compared to the median 
oĨ ϳ.Ϯϱ mР), a subrectangular floor plan, and a neo-
nate burial in a subfloor pit. All these characteristics 
couůd indicate a uniƋue structure Ɖossibůy used by a 
prominent household (Wegener and Ciolek-Torrello 
ϮϬϭϭ͗ϭϲϱʹϭϲϵͿ.

Red Mountain Phase 
Red Mountain phase houses with direct chrono-

metric dates are Ĩound in both the uƉůands ;nсϰͿ and 
in riverine seƫnŐs ;nсϯϬͿ. The ůarŐe number oĨ dated 
structures from this phase probably results from the re-
cent widespread availability of AMS plus a convergence 
oĨ Morris͛ ;ϭϵϲϵͿ idenƟĮcaƟon oĨ the Ɖhase aŌer the 
iniƟaů Hohokam seƋuence was ƉroƉosed ;'ůadwin et aů. 
ϭϵϯϳͿ and Dean s͛ ;ϭϵϵϭͿ hoƉeĨuů comments Ĩor daƟnŐ 
the phase. The ability to date small fragments of charred 
materials probably has contributed to the large number 
oĨ dated samƉůes Ĩrom recent eǆcavaƟons.
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Figure 2. Representative floor plans (a=San Pedro, b=Late Cienega, c=Red Mountain, d=Vahki phases).

The Red Mountain Ɖhase eǆhibits considerabůe ar-
chitectural variability that corresponds to the large 
number of houses in the sample. The most common 

architectural trait for the otherwise diverse group of 
dated houses is the Ɖresence oĨ hearthsͶϮϱ houses 
have ϭ hearth, ϴ houses have no hearths and one struc-
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Figure 3. Representative floors of early large structures (a=Late Cienega, b=Late Cienega)

ture ;Feature ϮϮϭϱ in �� h͗ϭϭ͗ϳ΀�^M΁ͬFinch �amƉͿ has 
Ϯ hearths. WroũecƟnŐ entries become much more com-
mon than the earlier phases but there is considerable 
variabiůity in entry shaƉe͗ ϭϯ structures ůack a ƉroũecƟnŐ 
entry, ϭϮ have ůeveů entries, and the ϵ remaininŐ entries 
are a miǆ oĨ steƉs, ramƉs, and one has a raised internaů 
step. Postholes are present in almost all houses, but in 
only three cases are there double rows of posts or a wall 
trench. TwentyͲsiǆ structures have intramuraů Ɖits and 
ten ůack any subŇoor Ɖits, a ĨreƋuency that is ůess than 
the preceding Late Cienega phase houses.

Red Mountain Ɖhase houses incůuded Ϯϲ unƉre-
Ɖared Ňoors, ϴ ƉreƉared Ňoors, and one structure with Ϯ 
Ňoors ;Feature ϭϰϳϬϮ in �� T͗ϳ͗ϰϭϵ΀�^M΁ͬFaůcon >and-
inŐͿ͖ the uƉƉer ƉreƉared Ňoor was created by addinŐ 
dirt above an unƉreƉared Ňoor, which brinŐs the Ňoor 
count ;nсϯϱͿ to one more than the house count ;nсϯϰͿ. 
The median Ňoor size was ϵ.Ϭ mР for all Red Mountain 
phase structures. However, the largest structure (Fea-
ture ϯϲ in �� h͗ϲ͗Ϯϭϯ΀�^M΁ͬ>a �scueůa �uba͖ ϰϳ.ϳ mР) 
was more than twice as ůarŐe as the neǆt ůarŐest house 
;Feature ϳϱϴ in �� T͗ϭϮ͗ϳϬ΀�^M΁ͬWuebůo Watricio͖ 
Ϯϭ.Ϭϳ mР). The ПТ� samƉůe Ĩrom Feature ϯϲ has a ůonŐ 
ϮͲsiŐma ranŐe ;see �ƉƉendiǆ �Ϳ that indicates it couůd 
be a Red Mountain or Vahki phase house. Floor shapes 

oĨ the Red Mountain Ɖhase houses eǆhibit considerabůe 
diversity and are divided among seven types, the most 
common is a circuůar Ňoor ;ϰϭ.ϭйͿ ;see Tabůe ϯͿ.

Vahki Phase
The former Estrella and Sweetwater phases of the 

Pioneer period have been subsumed under the term 
sahki Ɖhase, ĨoůůowinŐ �raiŐ ;ϮϬϬϭ͗ϭϰϭͿ. ^iǆteen dated 
structures in the samƉůe are cůassiĮed as sahki Ɖhase. 
The most common Ňoor shaƉe is circuůar ;nсϱ͖ ϯϭ.ϮйͿ, 
a decrease in the ĨreƋuency oĨ circuůar Ĩorms Ĩrom the 
ƉrecedinŐ Red Mountain Ɖhase ;ϰϭ.ϭй oĨ dated hous-
esͿ. /Ĩ the recƟůinear sahki Ɖhase shaƉes ;ϭ rectanŐu-
ůar, ϯ subrectanŐuůar, and ϯ subsƋuareͿ are ŐrouƉed 
together then they would become the most common 
Ňoor shaƉe, simiůar to the observed trend Ĩor recƟůinear 
houseͲinͲƉit structures to be more common aŌer �D 
ϰϬϬ ;>indeman and taůůace ϮϬϬϰ͗ϭϭϲͿ. The Ĩew dated 
eǆamƉůes in each shaƉe cůasses, however, reinĨorce 
the need to consider sample size and whether large 
or small regional summaries could accentuate or mask 
such diīerences.

hnƉreƉared Ňoors are ϯǆ more common in the 
sahki Ɖhase than ƉreƉared Ňoors ;ϭϮ versus ϰ, resƉec-
ƟveůyͿ, and hearths are eƋuaůůy sƉůit between ϴ houses 
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Figure 4. Representative floors of late large structures (a=Red Mountain/Vahki, b=Red Mountain/Vahki, c=Vahki, d=Red 
Mountain/Vahki).

with hearths and ϴ that ůack hearths. The Ɖresence oĨ 
subŇoor Ɖits aůso is eƋuaůůy divided, and Ɖosthoůes are 
very common. Ten structures lack a protruding entry, 
and the siǆ houses with entries are divided amonŐ 
three entry shapes. The number of dated Vahki phase 

structures ;nсϭϳͿ is haůĨ oĨ the Red Mountain Ɖhase 
houses ;nсϯϰͿ. �t a Ɵme when the ƉoƉuůaƟon is ůikeůy 
increasing, the fewer dated Vahki phase houses could 
Ɖoint to missinŐ archaeoůoŐicaů data. �ůternaƟveůy, 
the diīerence couůd reŇect either the Red Mountain 
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Figure 5. House characteristic frequencies.

Ɖhase͛s semiͲsedentary ƉoƉuůaƟon buiůdinŐ 
more houses and abandoninŐ them aŌer brieĨ 
uses or eůse the sahki Ɖhase͛s construcƟon oĨ 
fewer houses but using them for longer peri-
ods oĨ Ɵme. ReŐardůess, the numbers oĨ dated 
features in the current sample of Red Moun-
tain and sahki Ɖhases is disƉroƉorƟonate Ĩor 
the assumed ƉoƉuůaƟon size.

The median size of Vahki phase houses 
is ϭϮ.ϳ mР, but four Vahki phase houses are 
considerably larger. Three of the four largest 
houses in the current study ;Features Ϯϭ, ϳϮ, 
and ϭϲϮ in �� T͗ϭϮ͗ϳϬ΀�^M΁ͬWuebůo Watri-
cioͿ are concentrated in one ƉorƟon oĨ the 
site onůy ϭϱϬ m aƉart Ĩrom each other. �abůe 
;Ɖersonaů communicaƟon ϮϬϭϵͿ Ɖoints to this 
concentraƟon oĨ three Ɖresumed community 
houses at �� T͗ϭϮ͗ϳϬ;�^MͿͬWuebůo Watricio 
as evidence consistent with his iniƟaů con-
cůusion oĨ a viůůaŐeͲůeveů orŐanizaƟon ;�abůe 
and Doyeů ϭϵϴϳ͖ �abůe et aů. ϭϵϴϱͿ. Wioneer 
though Classic period houses are found in 
ůow numbers eůsewhere in �� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricio ;�abůe et aů. ϭϵϴϮ͖ �abůe et aů. 
ϭϵϴϯ͖ �abůe et aů. ϭϵϴϰ͖ Henderson ϭϵϵϱͿ that 
couůd narrowůy suƉƉort an interƉretaƟon oĨ 
�� T͗ϭϮ͗ϳϬ;�^MͿͬWuebůo Watricio as a viůůaŐe. 
>ikewise, synchronic evidence oĨ ůarŐe sƋuare 
WͲϯ and WͲϰ Ɖithouses aůonŐ with Ɖůazas and 
cemeteries is evidence of villages at Snake-
town ;tiůcoǆ et aů. ϭϵϴϭͿ, saůencia sieũa, and 
nine other sites ;taůůace ϮϬϬϯ͗ϯϯϭʹϯϰϲͿ. 
However, the deĮninŐ characterisƟc oĨ WͲϯ 
and WͲϰ houses as community inteŐraƟve Ĩa-
ciůiƟes in a viůůaŐe is not their size, but rather 
their orientaƟon towards a Ɖůaza, associated 
ritual paraphernalia, and community cem-
eteries ;taůůace ϮϬϬϯ͗ϯϯϵͿ. �t saůencia sieũo 
muůƟƉůe ůarŐe and smaůů sƋuare Wioneer Ɖe-
riod structures located away from the plaza 
in the viůůaŐe are interƉreted as residenƟaů 
houses of newly arriving lineage heads that 
miŐrated into the site aŌer its ĨoundinŐ ;taů-
ůace ϮϬϬϯ͗ϯϯϭʹϯϰϲͿ. Onůy the WͲϯ and WͲϰ 
houses facing the plaza are interpreted to be 
community rooms and the center of a village 
;taůůace ϮϬϬϯ͗ϯϯϭʹϯϰϲͿ.

I suggest the three large Vahki phase hous-
es at �� T͗ϭϮ͗ϳϬ;�^MͿͬWuebůo Watricio are evi-
dence oĨ seƋuenƟaůůyͲbuiůt structures, Ɖossibůy 
newly arriving lineage heads at the site. Previ-
ousůy, / considered Feature Ϯϭ ;a circuůar true 
ƉithouseͿ as a ĨoundaƟon house oĨ the Įrst oc-
cuƉants ;Hackbarth ϮϬϭϮͿ. /Ĩ correct, Features 
ϳϮ and ϭϲϮ ;both subsƋuare true ƉithousesͿ 
could be the houses of later arrivals. This 
buiůdinŐ seƋuence oĨ circuůar and sƋuare true 
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Ɖithouses Įts with the seƋuenƟaů transiƟon oĨ Wůain 
Ware and Red Ware house forms noted by Lindeman 
and taůůace ;ϮϬϬϰͿ. The dates oĨ the three ůarŐe hous-
es at �� T͗ϭϮ͗ϳϬ;�^MͿͬWuebůo Watricio sƉan the end oĨ 
the Red Mountain and beginning of the Vahki phase 
and couůd reƉresent the cuůminaƟon oĨ a Red Moun-
tain Ɖhase settůement oĨ reƉeated smaůů, shortͲterm, 
seasonaůůy reoccuƉied habitaƟon nodes that brieŇy be-
came a ůarŐer settůement in Bůock ϮϰͲ�ast. The Bůock ϮϰͲ
�ast Ɖroũect area has a hiŐh density oĨ Ĩeatures ;nсϯϵ 
in one acre), some of which were superimposed upon 
others ;�abůe et aů. ϭϵϴϱͿ. The density does indicate a 
more intensive occuƉaƟon than the rest oĨ the eǆca-
vated areas in the site, which averaŐes ϭϳ Ĩeatures Ɖer 
acre ;�abůe et aů. ϭϵϴϮ, ϭϵϴϰ͖ Hackbarth ϮϬϭϬ, ϮϬϭϮ͖ 
Henderson ϭϵϵϱͿ. The number oĨ coůůected arƟĨacts 
is ůikewise skewed with an averaŐe oĨ Ϯϵϰ coůůected 
arƟĨacts Ɖer Ĩeature in Bůock ϮϰͲ�ast, but an averaŐe 
oĨ onůy ϰϲ coůůected arƟĨacts Ɖer Ĩeature in the other 
Ɖroũect areas. Features surroundinŐ Features Ϯϭ and ϳϮ 
at �� T͗ϭϮ͗ϳϬ;�^MͿͬWuebůo Watricio and eůsewhere are 
generally devoid of post-abandonment refuse above 
Ɖithouses ;indicaƟnŐ minimaů seƋuenƟaů occuƉaƟonͿ, 
have Ĩaint soiů disƟncƟons Ĩor Ɖithouse outůines ;indi-
caƟnŐ minimaů construcƟon materiaůs used in housesͿ, 
smaůů house sizes ;indicaƟnŐ a ůow ƉoƉuůaƟon and sea-
sonaů occuƉaƟonͿ, and rarity oĨ human remains ;Hack-
barth ϮϬϭϮ, ϮϬϭϵb͖ Henderson ϭϵϵϱͿ, aůů oĨ which indi-
cates brieĨ reͲoccuƉaƟons oĨ the area. Onůy Ĩour buriaů 
Ĩeatures have been reƉorted within �� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricio ;�abůe et aů. ϭϵϴϱ͖ Hackbarth ϮϬϭϬͿ de-
sƉite eǆcavaƟons oĨ more than ϭϱ acres in the site, and 
none of the burials were close enough to each other 
to Ĩorm a cemetery. The brieĨ Ňorescence oĨ occuƉa-
Ɵon within Bůock ϮϰͲ�ast oĨ �� T͗ϭϮ͗ϳϬ;�^MͿͬWuebůo 
Patricio, but nowhere else within the site, may indicate 
the Bůock ϮϰͲ�ast vicinity attained a denser occuƉaƟon 
in the Wioneer Ɖeriod than other ƉorƟons oĨ the site, 
but the Ĩew Ĩeatures Ĩrom ůater Ɵme Ɖeriods indicates 
Ĩaiůure to achieve a ůeveů oĨ occuƉaƟon comƉarabůe to 
a village.

The absence oĨ a viůůaŐe at �� T͗ϭϮ͗ϳϬ;�^MͿͬWueb-
ůo Watricio aůso is suŐŐested by the orientaƟon oĨ the 
three large houses. If a village was present and the 
large structures were community rooms, then the large 
houses should face a plaza and the site should have for-
mal cemeteries in or near the plaza. All three houses 
are oriented to the south, towards the ^aůt River. �ǆca-
vaƟons conducted south, southeast, and southwest oĨ 
the three large houses have not encountered a plaza to 
date ;:ackman et aů. ϭϵϵϵ͖ Mitcheůů et aů. ϮϬϭϳ͖ RoŐŐe 
et aů. ϭϵϵϮͿ aůthouŐh aƉƉroǆimateůy one acre remains 
untested. Moreover, there is a large village with one 
or two Ɖůazas and substanƟaů Wioneer Ɖeriod houses at 
�� T͗ϭϮ͗ϭϱϵ;�^MͿͬ>a siůůa ;>indeman ϮϬϭϱ, ϮϬϭϲͿ, onůy 
one mile to the west that was the focus of Pioneer pe-
riod and ůater settůement in the area.

DISCUSSION

Dated features in this study produced one tempo-
raů ŐaƉ durinŐ the �arůy �ieneŐa Ɖhase ;ϴϬϬʹϰϬϬ B�Ϳ. 
�t ůeast ϭϭ Ĩeatures in the >�FB Ɖroũect area are Ĩrom 
this Ɖhase, but their dates are insuĸcientůy Ɖrecise 
and Ňoor ƉreservaƟon is too Ɖoor to be incůuded in this 
study. This Ɖoor ƉreservaƟon couůd be haƉƉenstance, or 
it couůd siŐnaů a Ɵme Ɖeriod when environmentaů con-
diƟons were not conducive to ƉreservaƟon oĨ houses 
and charcoaů ;aŌer taters and <uehn ϭϵϵϲ͖ taters and 
Ravesůoot ϮϬϬϭͿ. ReŐardůess, this dearth oĨ dated �arůy 
Cienega features is a shortcoming that archaeologists 
shouůd be aware oĨ durinŐ Ĩuture invesƟŐaƟons.

^everaů other Ɖatterns are discernibůe in the data. 
The San Pedro phase has the most glaring lacuna of 
dated ĨeaturesͶnone are Ĩrom a riverine seƫnŐ. �ůů 
directůy dated ^an Wedro Ɖhase houses are Ĩrom �� 
T͗ϳ͗ϰϭϵ;�^MͿͬFaůcon >andinŐ, an uƉůand site. These 
houses have unƉreƉared Ňoors and intramuraů Ɖits with 
onůy one ;Feature Ϯϵϲϳ, �� T͗ϳ͗ϰϭϵ΀�^M΁ͬFaůcon >and-
inŐͿ ůackinŐ an intramuraů Ɖit. The median Ňoor size 
oĨ ^an Wedro houses is Ϯ.ϲϯ mР, considerably smaller 
than two known �rchaic habitaƟon Ĩeatures in a riv-
erine seƫnŐ ;Features ϰϬ and ϴϮ at �ashion �omƉůeǆ, 
�� T͗ϭϭ͗ϵϰ΀�^M΁Ϳ, which have Ňoor areas oĨ aƉƉroǆi-
mateůy ϳ.ϭ mР, but cůose to the size oĨ two houses at �� 
h͗ϱ͗ϯϯ;�^MͿͬ>ast Ditch whose ovaů outůines measure 
Ϯ.Ϭϰ m by ϭ.ϰϯ m ;Ϯ.Ϯϳ mР͖ Feature ϭϳϯͿ and Ϯ.ϯϲ by 
Ϯ.ϭϬ m ;ϯ.ϴϵ mР͖ Feature ϮϮϳͿ. These Middůe �rchaic 
houses were in a stratum dated to ϮϭϯϬʹϭϵϬϬ B� ;Whiů-
ůiƉs et aů. ϮϬϬϭ͗ϯϯͿ. �ůeven structures broadůy daƟnŐ to 
the Archaic are known from the upland LAFB project 
area, and one structure in the uƉůands ;Feature ϭϯϬϳϭ, 
�� T͗ϳ͗ϰϭϵ΀�^M΁ͬFaůcon >andinŐͿ has a size ;ϳ.Ϭϰ mР) 
that is comparable to the size of the two Archaic river-
ine features.

San Pedro houses in this study were small and lacked 
entries, hearths, and had low to moderate numbers 
oĨ Ɖosthoůes suŐŐesƟnŐ they were temƉorary storaŐe 
structures, not habitaƟon Ĩeatures. �thnoŐraƉhic stud-
ies indicate that small, lightly built houses were meant 
Ĩor brieĨ, temƉorary uses ;<ent ϭϵϵϭ͖ <ent and sierich 
ϭϵϴϵͿ. BinĨord ;ϭϵϴϬͿ menƟons that abundant resourc-
es at ƉrocessinŐ sites are oŌen stored Ĩor a short Ɵme 
beĨore beinŐ moved to a base camƉ. Eumerous eǆtra-
muraů Ĩeatures at �� T͗ϳ͗ϰϭϵ;�^MͿͬFaůcon >andinŐ dem-
onstrate the site was used to process local resources. 
/n combinaƟon, these variabůes suƉƉort my contenƟon 
that the smaůů ̂ an Wedro houses at �� T͗ϳ͗ϰϭϵ;�^MͿͬFaů-
con Landing were temporary storage structures.

The Ɖresence oĨ subŇoor Ɖits inside the ^an Wedro 
storage structures is intriguing because they indicate 
that a vaůuabůe resource was ůeŌ at the site. /Ĩ correct, 
hidinŐ Őoods in subŇoor Ɖits may have been an eīort to 
ůimit resource sharinŐ not ũust within one s͛ own ŐrouƉ, 
but also to prevent members of outside groups from 
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discoverinŐ the hidden resource ;aŌer tiůůs ϭϵϵϮ͖ Fůan-
nery ϮϬϬϮͿ. MuůƟƉůe sociaů ŐrouƉs with overůaƉƉinŐ 
economic zones may have used the resources avail-
abůe at �� T͗ϳ͗ϰϭϵ;�^MͿͬFaůcon >andinŐ. WeoƉůe storinŐ 
goods in the structures could have been concerned that 
members oĨ other ŐrouƉs wouůd recover items ůeŌ at 
the site. Over ϱϬϬ ŐroundͲstone arƟĨacts were Ĩound at 
�� T͗ϳ͗ϰϭϵ;�^MͿͬFaůcon >andinŐ incůudinŐ ϭϵ eǆtramu-
raů Ɖits with cached tooůs ;Haůů and teŐener ϮϬϭϳ͗ϯϬϰͿ͖ 
some oĨ the ͞ eǆtramuraů͟ caches couůd have been beůow 
lightly constructed structures that were so badly eroded 
as to be invisible to archaeologists, leaving only the pit 
with the ŐroundͲstone arƟĨacts to be Ĩound.

Directly dated Late Cienega phase houses (all but 
one are Ĩrom �� h͗ϭϭ͗ϳ΀�^M΁ͬFinch �amƉͿ are simiůar 
to the San Pedro phase houses in terms of predomi-
nateůy circuůar or ovaů Ɖůan views, unƉreƉared Ňoors, 
and absence of a protruding entry. The greatest dif-
Ĩerence, however, is the ůarŐer Ňoor size oĨ the >ate 
�ieneŐa Ɖhase houses ;median с ϳ.Ϯϱ mРͿ, which is Ϯ.ϳǆ 
ůarŐer than the Ϯ.ϲϯ mР house size of the preceding San 
Wedro Ɖhase houses. This eǆtreme size diīerence, how-
ever, is Ɖrobabůy eǆƉůained by most oĨ the earůier ^an 
Pedro features being storage structures. One structure 
Ĩrom an uƉůand site ;Feature ϰϲϮϭ, �� T͗ϳ͗ϰϭϵ;�^MͿͬ
Faůcon >andinŐ͖ see FiŐure ϯͿ has a Ňoor size oĨ ϭϬ.ϱϲ mР 
and the other large Late Cienega phase house is from 
a riverine seƫnŐ ;Feature ϮϭϮϬ, �� h͗ϭϭ͗ϳ;�^MͿͬFinch 
�amƉͿ with a ϭϮ.ϱ mР Ňoor size, indicaƟnŐ comƉarabůe 
Ňoor sizes in >ate �ieneŐa sites. The Ňoor areas oĨ these 
two ůarŐe >ate �ieneŐa Ɖhase structures are nearůy ϭ.ϱǆ 
greater than the other Late Cienega houses. Both large 
>ate �ieneŐa Ɖhase houses are recƟůinear ;rectanŐuůar 
and subrectanŐuůarͿ Ĩorms ;see FiŐure ϯͿ, a deƉarture 
from the predominant use of circular and oval shapes 
Ĩor domesƟc structures daƟnŐ to this Ɖhase ;see Ta-
bůe ϯͿ. Feature ϮϭϮϬ in �� h͗ϭϭ͗ϳ;�^MͿͬFinch �amƉ 
aůso was uniƋue because oĨ a neonate buriaů ;Feature 
ϮϯϬϬͿ within the house. These uniƋue characterisƟcs 
imply both features could be structures used by a lin-
eaŐe ůeader ;aŌer taůůace ϮϬϬϯͿ. The Ĩact that ůarŐe 
structures of lineage leaders were constructed in both 
the uƉůand and riverine areas may indicate the ŐrouƉ s͛ 
enƟre ƉoƉuůaƟon moved en masse into the uƉůands, 
not sƉůiƫnŐ the ŐrouƉ into muůƟƉůe, smaůů task ŐrouƉs 
that were dispersed over large areas. If correct, the so-
ciaů ŐrouƉ may have been reůaƟveůy cohesive ;aŌer Roth 
ϭϵϵϮͿ. hƉůand camƉs used by the enƟre sociaů ŐrouƉ 
couůd have ůeŌ a site ĨootƉrint on the ůandscaƉe simiůar 
to the riverine sites, albeit occupied for shorter periods 
oĨ Ɵme. The tantaůizinŐ evidence oĨ one ůarŐe structure 
in the uƉůands and one in the riverine seƫnŐs Ĩor the 
>ate �ieneŐa Ɖhase does ůittůe to eǆƉůain settůement 
strategies.

Directly dated Red Mountain phase houses com-
prise the largest number of structures in this meta-anal-
ysis ;nсϯϰͿ with the maũority ;nсϯϬ͖ ϴϴйͿ ůocated in a 

riverine seƫnŐ. Dated Red Mountain Ɖhase structures 
in this study were Ĩrom sites aůonŐ the h^ ϲϬ Ɖroũect area 
near Queen �reek ;nсϭϱͿ, muůƟƉůe downtown Whoeniǆ 
Ɖroũects near the ^aůt River ;nсϭϮͿ, >�FB uƉůand sites 
;nсϰͿ, and the ^tate Route ϴϳ Ɖroũect near the serde 
River ;nсϯͿ. Most structures in this ŐrouƉ had unƉre-
Ɖared Ňoors, hearths, and muůƟƉůe Ɖosthoůes ;tyƉicaůůy 
in a sinŐůe Ɖerimeter rows, Ɖůus interior ƉostsͿ ;nсϮϲ͖ 
ϳϲйͿ. /nterior Ɖits ;nсϮϰ͖ ϳϬйͿ, circuůar Ňoor Ɖůans 
;nсϭϰ͖ ϰϭйͿ, and ůeveů ƉroũecƟnŐ entries ;nсϭϮ͖ ϯϱйͿ 
were also common. Floor sizes of the Red Mountain 
phase structures display considerable variability in both 
the riverine and uƉůand seƫnŐs. The median Ňoor size 
is ϵ.ϬϬ mР, which is ϭ.Ϯǆ ůarŐer than the ϳ.Ϯϱ mР house 
size of the preceding Late Cienega phase houses. The 
Ĩour dated uƉůand houses ;Features ϮϱϮϵ, ϯϵϯϲ, ϭϵϴϰϵ, 
ϭϰϳϬϮ at �� T͗ϳ͗ϰϭϵ΀�^M΁ͬFaůcon >andinŐͿ ranŐe in size 
Ĩrom ϯ.ϯϳ mР to ϭϭ.ϰϱ mР, whereas the dated houses in 
the riverine seƫnŐ ranŐe Ĩrom Ϯ.ϱ mР to Ϯϭ.Ϭϳ mР, eǆ-
cůudinŐ Feature ϯϲ at �� h͗ϲ͗Ϯϭϯ;�^MͿͬ>a �scueůa �uba 
which is ϰϳ.ϳ mР. Feature ϯϲ at �� h͗ϲ͗Ϯϭϯ;�^MͿͬ>a 
�scueůa �uba is eǆcůuded Ĩrom this discussion because 
it has a ůenŐthy ϮͲsiŐma date ranŐe ;�D ϭϮϳʹϱϵϬͿ that 
overlaps both the Red Mountain and Vahki phases and 
this study may have incorrectůy cůassiĮed Feature ϯϲ as 
Red Mountain phase. It is larger than all other struc-
tures in this metaͲanaůysis and has some simiůariƟes 
to what Haury ;ϭϵϳϲͿ caůůed WͲϯ and WͲϰ structures in 
the sahki Ɖhase. �ůso, Feature ϯϲ at �� h͗ϲ͗Ϯϭϯ;�^MͿͬ
La Escuela Cuba was not oriented towards the nearby 
river, unůike the three ůarŐe houses at �� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricio. Eo evidence oĨ a Ɖůaza was aƉƉarent 
at �� h͗ϲ͗Ϯϭϯ;�^MͿͬ>a �scueůa �uba, but the Ɖroũect s͛ 
eǆcavated area did eǆtend ϭϱ m away Ĩrom the house s͛ 
entry͖ iĨ a Ɖůaza was Ɖresent it couůd have been encoun-
tered.

/ have aůůuded to the Red Mountain Ɖhase settůe-
ment Ɖattern near the ^aůt River as a series oĨ smaůů, 
shortͲterm seasonaůůy reoccuƉied habitaƟon nodes 
scattered aůonŐ canaůs. Henderson ;ϮϬϬϰ͗ϭϳϲͿ has dem-
onstrated that canals were constructed on the north 
and south river terraces by �D ϰϬϬ and the ŇoodƉůain 
conƟnued to be used at this Ɵme as weůů. taůůace and 
>indeman ;ϮϬϬϯ͗ϯϳϴͿ menƟons that most Red Moun-
tain Ɖhase ƉoƉuůaƟons were ůivinŐ a semiͲsedentary 
lifestyle with sites distributed along streams occupied 
onůy Ɖart oĨ the year, aƉƉroǆimateůy Ĩour months oĨ the 
year ;Diehů ϭϵϵϮͿ. The remainder oĨ the year ƉeoƉůe 
would have lived in temporary camps elsewhere. It is 
not that Red Mountain phase sites are unknown in the 
uƉůands near ^aůt River saůůey ;see �� T͗ϯ͗ϯϮϮ΀�^M΁ 
and �� T͗ϯ͗ϯϮϯ΀�^M΁ in Brown and �resƉin ϮϬϬϵͿ, but 
rather that uƉůand architecture daƟnŐ to the Red Moun-
tain Ɖhase is rare. DesƉite the ůonŐer Ɖeriods oĨ Ɵme 
spent in the uplands we have far fewer dated structures 
from upland sites than riverine sites. This may be due 
to ĨreƋuent moves, brieĨ occuƉaƟons, and an absence 
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oĨ structures at uƉůand sites or the ŐrouƉ sƉůiƫnŐ into 
smaůůer task ŐrouƉs that ůeŌ indisƟnct remains across 
the ůandscaƉe ;see taůůace and >indeman ϮϬϬϯ͗ϯϵϬʹ
ϯϵϳ Ĩor comƉarabůe dated uƉůand sites in the Tucson Ba-
sinͿ. �vidence couůd suƉƉort either scenario͗ the size oĨ 
most Red Mountain phase houses in upland and riverine 
sites are dissimiůarͶthe median Ňoor size is ϲ.Ϭϰ mР in 
the uƉůands ;nсϰͿ and ϭϬ.Ϯ mР in the riverine ;nсϮϴͿ, im-
ƉůyinŐ Ĩewer ƉeoƉůe Ɖer structure ;Brown ϭϵϴϳ͖ Earoůů 
ϭϵϲϮͿ. WerhaƉs the enƟre ŐrouƉ that resided toŐether 
in the riverine seƫnŐ was not ĨoraŐinŐ toŐether in the 
uƉůands. �ontradicƟnŐ this evidence, however, is the 
observaƟon that the onůy Red Mountain Ɖhase house 
in the uƉůand, Feature ϯϵϯϲ at �� T͗ϳ͗ϰϭϵ;�^MͿͬFaů-
con >andinŐ was Ƌuite ůarŐe ;ϭϭ.ϰϱ mР). This one dated 
house is too smaůů oĨ a samƉůe to address the ƋuesƟon 
oĨ whether enƟre Red Mountain Ɖhase ŐrouƉs moved 
together into the uplands.

�arůy domesƟc structures at �� T͗ϭϮ͗ϳϬ;�^MͿͬWueb-
ůo Watricio durinŐ the ůate Red Mountain andͬor �arůy 
sahki Ɖhases Ĩorm nascent ͞courtyard͟ ŐrouƉs. The 
courtyards, however, are not formed by houses orient-
ed perpendicular to each other and facing onto a central 
yard. Instead, two groups of contemporaneous houses 
in the Whoeniǆ �onvenƟon �enter Ɖroũect area oĨ �� 
T͗ϭϮ͗ϳϬ;�^MͿͬWuebůo Watricio had Ɖaraůůeů orientaƟons 
faced towards a ramada or work area. The two house 
groups with chronometric evidence of contemporane-
ity dated to �D ϮϰϬʹϯϴϬ and �D ϭϯϬʹϯϱϬ. Three other 
ŐrouƉs oĨ houses have simiůar sƉaƟaů arranŐements 
but ůittůe or no chronometric evidence to conĮrm their 
contemƉoraneity ;Hackbarth ϮϬϭϬ͗ϭϳϵʹϭϴϰͿ. These 
paired structures typically consisted of one substan-
Ɵaů recƟůinear true Ɖithouse and one ůess substanƟaůůy 
buiůt structure. Henderson ;ϭϵϵϱ͗ϮϯϮͿ discussed simi-
ůar dyad houses at the Bůock ϮϰͲ�ast Ɖroũect area in �� 
T͗ϭϮ͗ϳϬ;�^MͿͬWuebůo Watricio where Ɖroǆimate Wioneer 
period house groups typically consist of one rectangular 
and one or more oval or circular bent pole, brush-dome 
structures, a Ɖattern that became more commonƉůace 
in the Colonial period.

The three largest dated architectural features in 
the sahki Ɖhase are Ĩrom two diīerent Ɖroũect areas in 
�� T͗ϭϮ͗ϳϬ;�^MͿͬWuebůo Watricio ;Feature ϭϲϮ oĨ Bůock 
ϮϰͲ�ast and Features Ϯϭ and ϳϮ oĨ Bůock ϮϮͿ. These 
three features are true pithouses. All three structures 
have muůƟƉůe dates that overůaƉ with Feature ϯϲ at �� 
h͗ϲ͗Ϯϭϯ;�^MͿͬ>a �scuůa �uba ;see FiŐure ϰͿ. �ssum-
ing all four of these large structures were constructed 
at rouŐhůy the same Ɵme, then the overůaƉ oĨ chrono-
metric dates occurs around �D ϰϴϬʹϱϱϬ, the same Ɖe-
riod taůůace ;ϮϬϬϯ͗ϯϳϵʹϯϴϲͿ describes as eǆƉeriencinŐ 
momentous chanŐe in settůement, society, technoůoŐy, 
and subsistence in the Santa Cruz Basin and when large 
viůůaŐes aƉƉear aŌer �D ϱϬϬ ;^chůanŐer and �raiŐ ϮϬϭϮͿ 
or �D ϰϬϬʹϳϬϬ accordinŐ to ^inensky and Farahani 
;ϮϬϭϴ͗ϮϴϯͿ.

^eƫnŐ aside the three ůarŐest sahki Ɖhase houses, 
the other ϭϰ dated sahki Ɖhase structures have a me-
dian Ňoor size oĨ ϭϮ.ϭϴ mР, which is ϭ.ϯǆ ůarŐer than 
the ϵ.ϬϬ mР house size of the preceding Red Mountain 
Ɖhase houses. �monŐ these ϭϰ houses, the most com-
mon house Ňoors are ϰ circuůar and ϱ ovaů shaƉes, with 
ϱ recƟůinear shaƉes divided amonŐ ϯ subtyƉes ;see 
Tabůe ϯͿ. >ack oĨ a ƉroũecƟnŐ entry ;nсϭϬͿ remains a 
common architecturaů eůement and unƉreƉared Ňoors 
;nсϭϮͿ aůso are in the maũority. /ncůudinŐ the three ůarŐ-
est houses, nearůy eƋuaů ĨreƋuencies are Ɖresent Ĩor 
hearths ;ϵ ůack hearths and ϴ have hearthsͿ. /ntramuraů 
Ɖits are aůso nearůy eƋuaůůy sƉůit ;ϵ with intramuraů Ɖits 
and ϴ without intramuraů ƉitsͿ. /n summary, sahki Ɖhase 
houses are more diverse than the Red Mountain phase 
houses, even though there are fewer of them.

SUMMARY

This review oĨ architecturaů data has imƉůicaƟons 
in two realms. In the realm of archaeological data, the 
current samƉůe oĨ dated houses indicates a conƟnuum 
in Ĩeature size but with diīerent median Ňoor sizes in 
the uƉůand and riverine seƫnŐs. The earůiest evidence 
of architecture in the Salt River Valley is Early Archaic 
ovaů and circuůar houses that measure ϳ.ϭ mР in size 
Ĩrom a riverine seƫnŐ ;'raves et aů. ϮϬϭϭ͖ Miůũour et aů. 
ϮϬϬϵͿ. Two Middůe �rchaic houses in an uƉůand seƫnŐ 
were ovaůs that measure Ϯ.Ϯϳ mР and ϯ.ϴϵ mР (Phillips 
et aů. ϮϬϬϭ͗ϯϯͿ. �ůeven other circuůar and ovaů structures 
oĨ indeterminate sizes Ĩrom broadůy dated conteǆts are 
known in an uƉůand seƫnŐ aůonŐ with one eǆceƉƟonaůůy 
ůarŐe circuůar structure measurinŐ ϯϮ.ϯϰ mР in size (Hall 
and teŐener ϮϬϭϳͿ.

Fragments of Early Cienega houses were noted in 
the >�FB Ɖroũect ;Haůů and teŐener ϮϬϭϳͿ but they 
were so poorly preserved they were not included in this 
study. This Ɖoor ƉreservaƟon couůd reŇect environmen-
taů condiƟons that erased occuƉaƟons oĨ that Ɵme ;aŌer 
taters and <uehn ϭϵϵϲ͖ taters and Ravesůoot ϮϬϬϭͿ. /n 
the following Late Cienega phase the dated house are 
mostůy in riverine seƫnŐs and onůy one house is Ĩrom 
an upland area. The size of Late Cienega and Red Moun-
tain phase houses are closer to each other than they are 
to either the ƉrecedinŐ or ĨoůůowinŐ Ɖhases, suŐŐesƟnŐ 
a somewhat stabůe ƉoƉuůaƟon size ;aŌer Brown ϭϵϴϳ͖ 
Earoůů ϭϵϲϮͿ. �n increase in house size is noted in the 
Vahki phase, but again most houses are in riverine set-
ƟnŐs. �ither the sahki Ɖhase ƉeoƉůe are not usinŐ the 
uƉůands as much as Ɖrevious Ɵme Ɖeriods or eůse site re-
cordinŐ oĨ the Ɵme Ɖeriod in the uƉůands is Ɖoor. Over-
aůů, the architecturaů samƉůe size is Ƌuite smaůů Ĩor most 
oĨ the Ɵme Ɖeriods under consideraƟon in this study.

Comparing house sizes within the four phases indi-
cates there is at ůeast one reůaƟveůy ůarŐe structure in 
each phase. A large house in each phase could have a 
Ɖrosaic eǆƉůanaƟon such as an unusuaůůy ůarŐe house-
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hoůd or, aůternaƟveůy, the ůarŐe house couůd have been 
the residence of a lineage leader. The small sample size 
Ɖrecůudes drawinŐ any concůusion at the Ɖresent Ɵme. /Ĩ 
the San Pedro and Late Cienega phases had small pop-
uůaƟons then ƉerhaƉs ůeadershiƉ ƉosiƟons were onůy 
weakly developed, and slightly larger houses were con-
structed by lineage leaders.

Larger house sizes are noted in the late Red Moun-
tain phase and Vahki phase and their presence is 
evidence oĨ ƉoƉuůaƟon Őrowth beŐinninŐ in the Red 
Mountain Ɖhase. The ůarŐest WͲϯ and WͲϰ houses at �� 
T͗ϭϮ͗ϳϬ;�^MͿͬWuebůo Watricio and �� h͗ϲ͗Ϯϭϯ;�^MͿͬ
>a �scueůa �uba are ůikeůy indicaƟve oĨ ůeadershiƉ roůes 
that deveůoƉed in conũuncƟon with the ŐrowinŐ ƉoƉuůa-
Ɵon ;Hackbarth ϮϬϭϴͿ. �t the same Ɵme, a shiŌ Ĩrom 
Ɖůain ware to red ware ceramic ƉroducƟon accomƉa-
nied the larger architecture forms (Lindeman and Wal-
ůace ϮϬϬϰͿ. The increasinŐ use oĨ red ware ceramics may 
be part of a broader cultural change within the group 
that encomƉassed a ůarŐer ƉoƉuůaƟon, increased sed-
enƟsm, and other interreůated variabůes. sahki Ɖhase is 
also the beginning of large structures facing onto plazas 
that served as community inteŐraƟve ĨaciůiƟes, which 
siŐnaůs the rise oĨ viůůaŐes and sociaů diīerenƟaƟon in 
ůater Ɵme Ɖeriods ;taůůace ϮϬϬϯͿ.

Diverse house shapes that accompany the appear-
ance oĨ ůarŐe WͲϯ and WͲϰ structures durinŐ the ůate Red 
Mountain and Vahki phases are related to a growing 
ƉoƉuůaƟon suƉƉorted by, and reůiant uƉon, increased 
aŐricuůturaů ƉroducƟon. Wrehistoric canaůs constructed 
on uƉƉer terraces oĨ the ^aůt River aŌer �D ϰϬϬ are 
probably responsible for increased food resources that 
suƉƉorted the eǆƉandinŐ ƉoƉuůaƟon ;Henderson ϮϬϬϯͿ. 
�onstrucƟon and maintenance oĨ canaůs reƋuired sub-
stanƟaů amounts oĨ ůabor and the viůůaŐe ůeadershiƉ 
roles developed to organize work groups.

Internal elements of architectural structures be-
come more commonƉůace and eůaborate over Ɵme. The 
Ɖresence oĨ ƉreƉared Ňoors increases Ĩrom onůy one 
feature in the San Pedro and none in the Late Cienega 
Ɖhases ;ϱ.Ϭй oĨ ϮϬ structures in the combined ƉhasesͿ 
to a hiŐh oĨ eiŐht ƉreƉared Ňoors durinŐ the Red Moun-
tain and sahki Ɖhases ;Ϯϰ.Ϭй oĨ ϱϬ structuresͿ. � Őraduaů 
increase in the ĨreƋuency oĨ hearths aůso is evident over 
Ɵme, even thouŐh the number oĨ hearths never eǆceeds 
haůĨ oĨ aůů structures in each Ɖhase. The ůow ĨreƋuency 
oĨ a ƉreƉared Ňoor and other internaů variabůes may be 
a Ɖroduct oĨ shortͲterm occuƉaƟon oĨ sites and ůiŐhtůy 
built structures because of an intended brief length of 
stay ;aŌer <ent ϭϵϵϭ͖ <ent and sierich ϭϵϴϵͿ. The Ɖres-
ence of intramural pits in houses is higher in the San Pe-
dro ;ϴϬйͿ and >ate �ieneŐa ;ϴϯйͿ Ɖhases comƉared to 
ůater Ɵme Ɖeriods in this study, but the averaŐe number 
oĨ Ɖits Ɖer house increases over Ɵme ;^an Wedro с ϭ.ϯ 
Ɖer house and >ate �eneŐa с ϭ.ϱ Ɖer houseͿ to a Ɖeak 
in the Red Mountain phase (2 pits per house) before 
droƉƉinŐ to haůĨ as many in the sahki Ɖhase ;ϭ.Ϭϲ Ɖits 

Ɖer houseͿ ;see FiŐure ϱͿ. taůůace ;ϮϬϬϯͿ arŐues that a 
similar trend is evidence of resource storage involving 
storage elsewhere in sites, not just in houses.

Wosthoůes are used in the construcƟon oĨ aůmost aůů 
houses, but it is only during the Red Mountain and Vahki 
phases when double rows of posts and wall trenches ap-
pear. Both variables involve more labor than other styles 
as they invoůve coůůecƟon oĨ the Ɖosts, construcƟon oĨ 
the trench, and creaƟnŐ Ɖosthoůes that Ĩorm the waůůs. 
�s indicators oĨ an anƟciƉated ůonŐ stay and eǆtended 
use of the structure, the wall trenches, double row of 
postholes and numerous posts per house are associated 
with more permanent residence co-occurring with de-
velopment of agricultural and land tenure systems.

This study aůso has imƉůicaƟons in a second reaůmͶ
the ůimitaƟons oĨ the eǆisƟnŐ samƉůe. Wrevious eǆami-
naƟons oĨ architecture noted an increase in recƟůinear 
house Ĩorms over Ɵme ;>indeman and taůůace ϮϬϬϰ͖ 
Mabry ϮϬϬϬͿ. However, the Ɖersistence oĨ circuůar 
houses as the most common Ĩorm throuŐh Ɵme in this 
study may indicate that samƉůinŐ issues aīect the ^aůt 
River saůůey s͛ data oĨ dated Ĩeatures. The avaiůabiůity 
oĨ charred materiaůs couůd be at the cruǆ oĨ why more 
circuůar houses were dated than recƟůinear houses. � 
Őreater risk Ĩor Įres or intenƟonaů burninŐ may have in-
creased the amount of charcoal in circular houses that 
archaeoůoŐists have eǆƉůoited. �ůternaƟveůy, archae-
ologists may have dated more circular structures than 
recƟůinear Ĩeatures to assess whether the houses are 
Ĩrom earůier Ɵme Ɖeriods. �ither way, Ĩuture eǆcavaƟon 
projects may want to direct their chronometric samples 
to include a wide variety of house shapes to determine 
whether the current samƉůe oĨ eǆcavated and dated Ĩea-
tures is reƉresentaƟve oĨ variabiůity in the Ɖast.

RecƟůinear structures are rare in uƉůand sites and 
only three dated houses were available for this study. 
Whether that low number is related to the few upland 
sites with Red Mountain phase components (a temporal 
trendͿ or there is a ĨuncƟonaů ;sheůter use onůy, no stor-
aŐeͿ or ƉracƟcaů ;ease oĨ construcƟonͿ reasons Ĩor the 
low numbers remains to be determined. Archaeologists 
have oŌen treated circuůar and recƟůinear structures as 
interchanŐeabůe tyƉes, but circuůar and recƟůinear house 
shaƉes are oŌen Ɖaired toŐether and couůd be comƉůe-
mentary in terms oĨ ĨuncƟon. /Ĩ the circuůar, bentͲƉoůe 
structures with chronometric data are auǆiůiary structures 
;aŌer Henderson ϭϵϵϱͿ, then daƟnŐ and samƉůinŐ them 
must have an impact on our understanding of the past. 
/Ĩ circuůar houses are dated more ĨreƋuentůy but circuůar 
and recƟůinear house Ĩorms reƉresent diīerent ĨuncƟons, 
then we may be missinŐ oƉƉortuniƟes to address Ƌues-
Ɵons about subsistence or other toƉics because Ɖresum-
abůy archaeoůoŐists are submiƫnŐ subsistence samƉůes 
Ĩrom dated conteǆts more than Ĩrom undated houses.

One ůast observaƟon about the avaiůabůe samƉůe oĨ 
dated houses and sites is needed. Dated Red Mountain 
phase houses are the most common feature class in 
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this study, but most of the features used in this study 
are Ĩrom ůarŐe sites with muůƟƉůe comƉonents. /Ĩ Red 
Mountain Ɖhase settůement invoůved ũust one or two 
small structures at sites along canals that were occu-
Ɖied Ĩor as ůittůe as Ĩour months oĨ the year, wouůd sinŐůe 
component sites be recognized as important if found in 
isoůaƟon͍ �t �� T͗ϭϮ͗ϳϬ;�^MͿͬWuebůo Watricio the Red 
Mountain phase houses were associated with an aver-
aŐe oĨ ϰϲ arƟĨacts Ɖer house. touůd surĨace evidence oĨ 
a site with so few materials be recognized and recorded 
as a site͍ �ven iĨ it was recoŐnized, wouůd eǆcavaƟons 
be recommended Ĩor such a smaůů site͍ /Ĩ >ate �rchaic 
sites were similarly small and lacked ceramics, how likely 
wouůd it be that they wouůd be recommended Ĩor eǆca-
vaƟon͍ RetrosƉecƟve metaͲanaůyses ůike this study are 
useĨuů Ĩor ŐuidinŐ Ĩuture research and idenƟĨyinŐ data 
gaps. Archaeologists should consider whether small, 
seeminŐůy uninĨormaƟve sites shouůd be invesƟŐated to 
ensure criƟcaů inĨormaƟon about �rchaic comƉonents is 
not being missed.
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Site/Project Feature 
number

Date a Shape Size Floor Hearth Protruding 
entry b

Postholes Pits Reference

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
HeritaŐe ^Ƌuare

ϯϴ �D. ϯϬʹϯϮϬ caů ;Ϯ samƉůes 
Ɖooůed data, ϮͲsiŐmaͿͬ 
Red Mountain phase

Oval ϲ.Ϭϴ hnƉreƉared ϭ RamƉ, ϱϬ cm 
by ϭϬϬ cm

4 2 Henderson ϭϵϵϱ͗ϯϬʹϯϰ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
HeritaŐe ^Ƌuare

ϳϱϴ �D ϵϬʹϱϰϬ caů ;ϮͲsiŐma, 
standard ПТ� samƉůeͿͬ Red 
Mountain to Vahki phase

Rectangular Ϯϭ.Ϭϳ hnƉreƉared ϭ >eveů, ϵϬ cm 
by ϱϬ cm

ϯ ϭ Henderson ϭϵϵϱ͗ϯϬ, ϱϭʹϱϱ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
HeritaŐe ^Ƌuare

ϴϯϰ �D ϭϴϬʹϱϰϬ caů ;ϮͲsiŐma, 
standard ПТ� samƉůeͿͬ Red 
Mountain to Vahki phase

Circular ϱ.ϳϮ hnƉreƉared ϭ >eveů, ϱϬ cm 
by ϴϱ cm

Ϭ Ϭ Henderson ϭϵϵϱ͗ϯϬ, ϲϮʹϲϰ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
HeritaŐe ^Ƌuare

ϳϱϱ �D ϮϰϬʹϱϰϬ caů ;ϮͲsiŐma, 
standard ПТ� samƉůeͿͬ Red 
Mountain to Vahki phase

Subrectangular ϭϬ.ϯϲ hnƉreƉared ϭ Level, un-
known by ϴϱ 

cm

22 2 Henderson ϭϵϵϱ͗ϯϬ, ϰϳʹϰϵ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
�onvenƟon �enter

ϮϬϵ �D ϭϯϬʹϯϱϬ caů ;ϮͲsiŐma, 
standard ПТ� samƉůeͿͬ Red 

Mountain phase

Subrectangular ϭϯ.ϰ hnƉreƉared ϭ Two steps, 
ϭϰϭ cm by ϲϵ 

cm

ϯ 2 Hackbarth ϮϬϭϬ͗ϱϴ, �ϭϮϴʹ
�ϭϯϮ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
�onvenƟon �enter

ϭϴϯ �D ϮϰϬʹϰϮϬ caů ;ϮͲsiŐma, 
standard ПТ� samƉůeͿͬ Red 

Mountain phase

Oval ϭϬ hnƉreƉared ϭ Ϭ Ǖ ϳ ϲ Hackbarth ϮϬϭϬ͗ϱϴ, �ϭϭϯʹ
�ϭϭϳ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
�onvenƟon �enter

ϭϵϯ �D ϮϰϬʹϰϮϬ caů ;ϮͲsiŐma, 
standard ПТ� samƉůeͿͬ Red 

Mountain phase

Bean ϲ.ϲ hnƉreƉared Ϭ ǖ Level and 
ramƉ, ϭ steƉ

2 ϭ Hackbarth ϮϬϭϬ͗ϱϴ, �ϭϮϭʹ
�ϭϮϱ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
�onvenƟon �enter

ϭϳϵ �D ϮϱϬʹϰϮϬ caů ;ϮͲsiŐma, 
standard ПТ� samƉůeͿͬ Red 

Mountain phase

Circular ϲ.ϰ hnƉreƉared ϭ Ϭ ϭϳ, waůů 
trench

2 Hackbarth ϮϬϭϬ͗ϱϴ, �ϭϬϰʹ
�ϭϬϵ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
�onvenƟon �enter

ϵϰ �D ϯϱϬʹϱϳϬ caů ;ϮͲsiŐma, 
standard ПТ� samƉůeͿͬ Red 
Mountain to Vahki phase

Subrectangular ϴ.ϭ hnƉreƉared Ϭ ǖ Ϭ Ϭ ϭ Hackbarth ϮϬϭϬ͗ϱϴ, �ϱϭʹ�ϱϰ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
�onvenƟon �enter

ϲϰ �D ϰϮϬʹϲϭϬ caů ;ϮͲsiŐma, 
standard ПТ� samƉůeͿͬ Red 
Mountain to Vahki phase

Subrectangular хϭϮ.ϴ hnƉreƉared ϭ >eveů, ϭ steƉ, 
ϭϰϬ cm by ϲϱ 

cm

ϲ ϭ Hackbarth ϮϬϭϬ͗ϱϴ, �ϯϯʹ�ϯϴ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
�onvenƟon �enter

ϵϴ �D ϰϴϬʹϱϯϬ caů ;ϮͲsiŐma, 
2 samples pooled data, 
standard ПТ� samƉůeͿͬ 

Vahki phase

Circular ϭϱ.ϵ hnƉreƉared ϭ ǖ Ϭ ϲ ϲ Hackbarth ϮϬϭϬ͗ϱϴ, �ϱϰʹ�ϲϬ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
�onvenƟon �enter

ϭϲϭ �D ϱϮϬʹϲϰϬ caů ;ϮͲsiŐma, 
standard ПТ� samƉůeͿͬ 

Vahki phase

Circular ϵ.ϰ hnƉreƉared ϭ Ϭ ϲ, waůů 
trench

Ϭ Hackbarth ϮϬϭϬ͗ϱϴ, �ϴϴʹ�ϵϭ

Appendix A. Architectural information.
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Appendix A. Architectural information (continued).

Site/Project Feature 
number

Date a Shape Size Floor Hearth Protruding 
entry b

Postholes Pits Reference

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
Block 24-East

ϭϰϭ �D ϮϰϬʹϲϰϬ caů ;ϮͲsiŐma, 
standard ПТ� samƉůeͿͬ Red 
Mountain to sahki Ɖhase Ǘ

^ubsƋuare ϭϲ.ϵϳ hnƉreƉared ϭ Ϭ Ǖ ϰϭ 4 �abůe et aů. ϭϵϴϱ͗ϱϴʹϲϮ͖
Henderson ϭϵϵϱ͗ϮϬϯʹϮϬϰ Ǘ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
Block 24-East

ϱϳ �D ϮϲϬʹϲϬϬ caů ;ϮͲsiŐma, 
standard ПТ� samƉůeͿͬ Red 
Mountain to sahki Ɖhase Ǘ

Rectangular ϭϮ.ϲ hnƉreƉared ϭ Ϭ Ǔ Ϯϭ Ϭ �abůe et aů. ϭϵϴϱ͗ϰϳʹϰϵ͖
Henderson ϭϵϵϱ͗ϮϬϯʹϮϬϰ Ǘ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
Block 24-East

ϴϵ �D ϮϲϬʹϲϮϬ caů ;ϮͲsiŐma, 
standard ПТ� samƉůeͿͬ Red 
Mountain to sahki Ɖhase Ǘ

Irregular ϮϬ.ϱ hnƉreƉared ϭ >eveů, ϴϬ cm 
by ϲϬ cm

Ϯϭ ϭ �abůe et aů. ϭϵϴϱ͗ϱϭʹϱϯ͖
Henderson ϭϵϵϱ͗ϮϬϯʹϮϬϰ Ǘ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
Block 24-East

ϭϲϮ �D ϰϮϬʹϲϵϬ caů ;ϮͲsiŐma, 
standard ПТ� samƉůeͿͬ Red 
Mountain to sahki Ɖhase Ǘ

^ubsƋuare ϯϬ.ϰϴ Prepared ϭ Ramp and 
steƉ, ϯϬ cm 
by ϮϬϬ cm

ϲϰ ϭ �abůe et aů. ϭϵϴϱ͗ϰϭʹϰϱ͖
Henderson ϭϵϵϱ͗ϮϬϯʹϮϬϰ Ǘ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
Block 24-East

ϭϮϬ �D ϰϮϬʹϴϴϬ caů ;ϮͲsiŐma, 
standard ПТ� samƉůeͿͬ Red 

Mountain phase to 
Pioneer period or 
'iůa Butte Ɖhase Ǘ

Circular ϭϬ.ϭϳ hnƉreƉared Ϭ ϭ ϭϱ ϭ �abůe et aů. ϭϵϴϱ͗ϭϮϬ͖
Henderson ϭϵϵϱ͗ϮϬϯʹϮϬϰ Ǘ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
Bůocks ϭ Θ Ϯ

ϭϬ �D ϮϲϬʹϲϬϬ caů ;ϮͲsiŐma, 
standard ПТ� samƉůeͿͬ Red 
Mountain to sahki Ɖhase Ǘ

Rectangular хϭϱ.ϭϮ Prepared ϭ ϭ ϭϮ Ϭ �abůe et aů. ϭϵϴϮ͗ϯϵʹϰϭ͖
Henderson ϭϵϵϱ͗ϮϬϯʹϮϬϰ Ǘ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
Block 22

Ϯϭ �D ϯϵϬʹϱϱϬ caů ;ϮͲsiŐmaͿͬ 
Red Mountain to Vahki 

Ɖhase ǘ

Circular ϮϮ.ϴϵ Prepared ϭ RamƉ, ϳϱ cm 
by ϱϵ cm

ϭϰ Ϭ Hackbarth ϮϬϭϮ͗ϰϭʹϰϴ, ϵϲ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
Block 22

ϳϮ �D ϰϴϬʹϲϯϬ caů ;ϮͲsiŐma, 
Ϯ samƉůes Ɖooůed dataͿͬ 

Vahki phase

^ubsƋuare ϯϲ.Ϯ Prepared ϭ RamƉ, хϴϱ 
cm Ǔ by ϳϱ cm

ϭϯ Ϭ Hackbarth ϮϬϭϮ͗ϲϭʹϲϳ, ϵϲ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
Block 22

ϱϵ �D ϰϮϬʹϲϭϬ caů ;ϮͲsiŐmaͿͬ 
Red Mountain to Vahki 

phase

^ubsƋuare ϭϰ.ϰ hnƉreƉared Ϭ Ϭ ϭϲ, waůů 
trench

Ϭ Hackbarth ϮϬϭϮ͗ϱϭʹϱϱ, ϵϲ

�� T͗ϭϮ͗ϳϬ;�^MͿͬ
Wuebůo Watricioͬ
Block 22

ϲϵ �D ϰϯϬʹϲϰϬ caů ;ϮͲsiŐmaͿͬ 
Red Mountain to Vahki 

phase

Rectangular ϭϮ.ϭϴ hnƉreƉared 2 >eveů, ϭϮϬ cm 
by ϵϱ cm

ϯϰ Ϭ Hackbarth ϮϬϭϮ͗ϱϱʹϲϭ, ϵϲ

�� h͗ϭϭ͗ϳ;�^MͿͬ
Finch �amƉͬ h^ ϲϬ

ϳϬϲ �D ϭϯϬʹϯϴϬ caů ;ϮͲsiŐmaͿͬ 
Red Mountain phase

Circular ϵ.Ϯ hnƉreƉared ϭ Ϭ ϯ 4 Wegener and Ciolek-Torrello 
ϮϬϭϭ͗ϳϭ, ϳϳʹϴϰ

�� h͗ϭϭ͗ϳ;�^MͿͬ
Finch �amƉͬ h^ ϲϬ

ϳϬϴ �D ϭϯϬʹϯϱϬ caů ;ϮͲsiŐmaͿͬ 
Red Mountain phase

Circular ϵ Prepared ϭ RamƉed, хϰϲ 
cm by х ϲϲ 

cm

ϭϮ ϱ Wegener and Ciolek-Torrello 
ϮϬϭϭ͗ϳϭ, ϴϰʹϴϴ
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Appendix A. Architectural information (continued).

Site/Project Feature 
number

Date a Shape Size Floor Hearth Protruding 
entry b

Postholes Pits Reference

�� h͗ϭϭ͗ϳ;�^MͿͬ
Finch �amƉͬ h^ ϲϬ

ϭϬϮϭ �D ϲϴϬʹϴϵϬ caů ;ϮͲsiŐmaͿͬ 
^naketown ʹ 'iůa Butte 

phase

Subrectangular ϭϮ.ϳ Prepared Ϭ Ϭ ϯ Ϭ Wegener and Ciolek-Tor-
reůůo ϮϬϭϭ͗ϳϭ, ϵϭʹϵϯ

�� h͗ϭϭ͗ϳ;�^MͿͬ
Finch �amƉͬ h^ ϲϬ

ϭϱϭϬ ϯϳϬʹϭϬϬ B� caů ;ϮͲsiŐmaͿͬ 
Late Cienega phase

Circular ϲ.ϯ hnƉreƉared ϭ Ϭ ϴ ϭ Wegener and Ciolek-Tor-
reůůo ϮϬϭϭ͗ϳϭ, ϭϬϰʹϭϬϳ

�� h͗ϭϭ͗ϳ;�^MͿͬ
Finch �amƉͬ h^ ϲϬ

ϭϱϭϭ ϯϱϬʹϱϬ B� caů ;ϮͲsiŐmaͿͬ 
Late Cienega phase

Circular ϲ.ϯ hnƉreƉared ϭ Ϭ ϭϱ 2 Wegener and Ciolek-Tor-
reůůo ϮϬϭϭ͗ϳϭ, ϭϬϳʹϭϭϬ

�� h͗ϭϭ͗ϳ;�^MͿͬ
Finch �amƉͬ h^ ϲϬ

ϭϱϮϵ ϮϬϬ B� to �D ϭϬ caů 
;ϮͲsiŐmaͿͬ >ate �ieneŐa 

phase

Circular ϱ.ϯ hnƉreƉared ϭ Ϭ ϭϲ ϭ Wegener and Ciolek-Tor-
reůůo ϮϬϭϭ͗ϳϭ, ϭϭϬʹϭϭϮ

�� h͗ϭϭ͗ϳ;�^MͿͬ
Finch �amƉͬ h^ ϲϬ

ϭϱϯϬ ϯϲϬʹϭϲϬ B� caů ;ϮͲsiŐma, 
two samƉůes Ɖooůed dataͿͬ 

Late Cienega phase 

Subrectangular ϵ hnƉreƉared Ϭ Ϭ ϭϵ 2 Wegener and Ciolek-Tor-
reůůo ϮϬϭϭ͗ϳϭ, ϭϭϮʹϭϭϲ

�� h͗ϭϭ͗ϳ;�^MͿͬ
Finch �amƉͬ h^ ϲϬ

ϭϱϯϲ ϯϲϬʹϭϭϬ B� caů ;ϮͲsiŐmaͿͬ 
Late Cienega phase 

Oval ϲ.ϲ hnƉreƉared Ϭ Ϭ 24 ϭ Wegener and Ciolek-Tor-
reůůo ϮϬϭϭ͗ϳϭ, ϭϭϴʹϭϮϬ

�� h͗ϭϭ͗ϳ;�^MͿͬ
Finch �amƉͬ h^ ϲϬ

ϭϱϯϴǙ WreͲdates ϭϴϬ B� to �D ϴϬ 
caů ;ϮͲsiŐmaͿͬ >ate �ieneŐa 
to Red Mountain Ɖhase ǔ

Oval ϳ.ϵ hnƉreƉared ϭ Ϭ Ϯϵ 2 Wegener and Ciolek-Tor-
reůůo ϮϬϭϭ͗ϳϭ, ϭϮϯʹϭϮϲ

�� h͗ϭϭ͗ϳ;�^MͿͬ
Finch �amƉͬ h^ ϲϬ

ϭϱϰϬ ϭϴϬ B� to �D ϯϬ caů 
;ϮͲsiŐmaͿͬ >ate �ieneŐa to 

Red Mountain phase

Oval ϱ.ϵ hnƉreƉared Ϭ >eveů, ϵϬ cm 
by ϴϲ cm

ϮϬ 2 Wegener and Ciolek-Tor-
reůůo ϮϬϭϭ͗ϳϭ, ϭϮϲʹϭϮϵ

�� h͗ϭϭ͗ϳ;�^MͿͬ
Finch �amƉͬ h^ ϲϬ

ϭϱϲϭ ϮϭϬ B� to �D ϭϬ caů 
;ϮͲsiŐmaͿͬ >ate �ieneŐa 

phase

Circular ϴ.ϳ hnƉreƉared ϭ Ϭ ϭϴ Ϭ Wegener and Ciolek-Tor-
reůůo ϮϬϭϭ͗ϳϭ, ϭϮϵʹϭϯϮ

�� h͗ϭϭ͗ϳ;�^MͿͬ
Finch �amƉͬ h^ ϲϬ

ϭϲϱϳ �D ϲϬʹϮϰϬ caů ;ϮͲsiŐmaͿͬ 
Red Mountain phase

Circular ϵ.Ϯ hnƉreƉared ϭ Ϭ Ϯϯ ϯ Wegener and Ciolek-Tor-
reůůo ϮϬϭϭ͗ϳϭ, ϭϯϵʹϭϰϮ

�� h͗ϭϭ͗ϳ;�^MͿͬ
Finch �amƉͬ h^ ϲϬ

ϮϬϭϬ �D ϮϭϬʹϰϭϬ caů ;ϮͲsiŐmaͿͬ 
Red Mountain phase

Circular ϲ.ϵ WreƉared ;͍Ϳ ϭ Ϭ ϯϭ, doubůe 
row of 

wall posts

2 Wegener and Ciolek-Tor-
reůůo ϮϬϭϭ͗ϳϭ, ϭϰϰʹϭϰϳ

�� h͗ϭϭ͗ϳ;�^MͿͬ
Finch �amƉͬ h^ ϲϬ

ϮϬϲϮ �D ϲϬʹϮϰϬ caů ;ϮͲsiŐmaͿͬ 
Red Mountain phase

Circular ϭϬ.ϱ hnƉreƉared ϭ Internal entry ϭϳ ϭ Wegener and Ciolek-Tor-
reůůo ϮϬϭϭ͗ϳϭ, ϭϰϵʹϭϱϮ

�� h͗ϭϭ͗ϳ;�^MͿͬ
Finch �amƉͬ h^ ϲϬ

ϮϬϳϵ �D ϮϬʹϮϯϬ caů ;ϮͲsiŐmaͿͬ 
Red Mountain phase

Circular Ϯ.ϱ hnƉreƉared Ϭ RamƉ, ϲϰ cm 
by ϱϬ cm

ϭϲ 2 Wegener and Ciolek-Tor-
reůůo ϮϬϭϭ͗ϳϭ, ϭϱϮʹϭϱϱ

�� h͗ϭϭ͗ϳ;�^MͿͬ
Finch �amƉͬ h^ ϲϬ

ϮϬϴϳ �D ϭϯϬʹϯϰϬ caů ;ϮͲsiŐmaͿͬ 
Red Mountain phase

Subrectangular ϳ.ϴ hnƉreƉared ϭ Ramp and 
steƉ, ϭϮϬ cm 

by ϳϬ cm

ϰϭ ϱ Wegener and Ciolek-Tor-
reůůo ϮϬϭϭ͗ϳϭ, ϭϱϱʹϭϱϳ
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Appendix A. Architectural information (continued).

Site/Project Feature 
number

Date a Shape Size Floor Hearth Protruding 
entry b

Postholes Pits Reference

�� h͗ϭϭ͗ϳ;�^MͿͬ
Finch �amƉͬ h^ ϲϬ

ϮϬϴϵ �D ϮϯϬʹϰϬϬ caů ;ϮͲsiŐmaͿͬ 
Red Mountain phase

Circular ϱ.ϰ hnƉreƉared ϭ RamƉ, ϭϮϬ 
cm by ϲϬ cm

Ϯϭ, ƉarƟaů 
double 
row of 

wall posts

2, inhu-
maƟons

Wegener and Ciolek-Torrello 
ϮϬϭϭ͗ϳϭ, ϭϱϳʹϭϲϬ

�� h͗ϭϭ͗ϳ;�^MͿͬ
Finch �amƉͬ h^ ϲϬ

ϮϬϵϭ �D ϴϬʹϯϮϬ caů ;ϮͲsiŐmaͿͬ 
Red Mountain phase

Circular ϰ.ϵ hnƉreƉared Ϭ Ϭ ϵ ϭ Wegener and Ciolek-Torrello 
ϮϬϭϭ͗ϳϭ, ϭϲϭʹϭϲϯ

�� h͗ϭϭ͗ϳ;�^MͿͬ
Finch �amƉͬ h^ ϲϬ

ϮϭϮϬ ϯϱϬʹϭ B� caů ;ϮͲsiŐmaͿͬ 
Late Cienega phase

Subrectangular ϭϮ.ϱ hnƉreƉared ϭ >eveů,. ϭϮϬ 
cm by ϴϱ cm

42 4 Wegener and Ciolek-Torrello 
ϮϬϭϭ͗ϳϭ, ϭϲϱʹϭϲϵ

�� h͗ϭϭ͗ϳ;�^MͿͬ
Finch �amƉͬ h^ ϲϬ

ϮϮϭϱ �D ϳϬʹϮϯϬ caů ;ϮͲsiŐmaͿͬ 
Red Mountain phase

Circular ϵ.ϭ hnƉreƉared 2 Ϭ Ϯϳ ϳ Wegener and Ciolek-Torrello 
ϮϬϭϭ͗ϳϭ, ϭϳϬʹϭϳϯ

�� h͗ϭϮ͗ϰϭ;�^MͿͬ
Bůack DoŐͬ h^ ϲϬ

ϴϴϮ �D ϱϲϬʹϲϲϱ caů ;ϮͲsiŐmaͿͬ 
Sweetwater phase

Circular ϭϱ.ϭ hnƉreƉared Ϭ Ϭ Ǖ ϯ 4 Wegener and Ciolek-Torrello 
ϮϬϭϭ͗ Ϯϲϳ, ϮϴϭʹϮϴϰ

�� h͗ϭϮ͗ϳϮ;�^MͿͬ
BiŐhorn tashͬ h^ ϲϬ

ϱϱϲ �D ϮϱϬʹϰϮϬ caů ;ϮͲsiŐmaͿͬ 
Red Mountain phase

Circular ϭϬ.ϲ Prepared ϭ Ϭ ϭϴ 2 Wegener and Ciolek-Torrello 
ϮϬϭϭ͗ϯϰϲ, ϯϱϭʹϯϱϯ

�� h͗ϭϮ͗ϳϮ;�^MͿͬ
BiŐhorn tashͬ h^ ϲϬ

ϳϵϳ �D ϮϱϬʹϰϮϬ caů ;ϮͲsiŐmaͿͬ 
Red Mountain phase

Ovate ϰ.ϵ Prepared ϭ Ϭ Ǖ Ϭ Ϭ Wegener and Ciolek-Torrello 
ϮϬϭϭ͗ϯϰϲ, ϯϱϲʹϯϱϵ

�� h͗ϭϮ͗ϳϮ;�^MͿͬ
BiŐhorn tashͬ h^ ϲϬ

ϭϳϱϰ �D ϮϱϬʹϰϰϬ caů ;ϮͲsiŐmaͿͬ 
Red Mountain phase

Subrectangular ϵ.ϳ Prepared ϭ >eveů, ϭϬϬ cm 
by ϲϬ cm

Ϯϳ ϯ Wegener and Ciolek-Torrello 
ϮϬϭϭ͗ϯϰϲ, ϯϳϬʹϯϳϯ

�� h͗ϭϮ͗ϳϮ;�^MͿͬ
BiŐhorn tashͬ h^ ϲϬ

ϭϳϵϰ �D ϮϯϬʹϰϰϬ caů ;ϮͲsiŐmaͿͬ 
Red Mountain phase

Ovate ϴ.ϵ hnƉreƉared ϭ >eveů, ϭϮϬ cm 
by ϯϯ cm

24 Ϭ Wegener and Ciolek-Torrello 
ϮϬϭϭ͗ϯϰϲ, ϯϳϴʹϯϴϬ

�� h͗ϭϮ͗ϳϮ;�^MͿͬ
BiŐhorn tashͬ h^ ϲϬ

ϮϭϮϱ ϰϬ B� to �D ϭϯϬ caů 
;ϮͲsiŐmaͿͬ >ate �ieneŐa to 

Red Mountain phase

Subrectangular ϴ.ϰ hnƉreƉared ϭ >eveů, ϭϬϬ cm 
by ϲϬ cm

ϯϭ Ϭ Wegener and Ciolek-Torrello 
ϮϬϭϭ͗ϯϰϲ, ϯϴϬʹϯϴϯ

�� h͗ϭϮ͗ϭϬϲ;�^MͿͬ
�arbonate �oƉyͬ
h^ ϲϬ

ϭϯϯϯǚ �D ϯϰϬʹϱϰϬ caů ;ϮͲsiŐmaͿͬ 
Vahki phase

Ovate ϵ.ϱ hnƉreƉared Ϭ Ramp, stem 
waůůs, ϵϬ cm 

by ϳϬ cm

ϵ ϯ Wegener and Ciolek-Torrello 
ϮϬϭϭ͗ϰϯϭ, ϰϱϵʹϰϲϮ

�� h͗ϲ͗Ϯϭϯ;�^MͿͬ
>a �scueůa �ubaͬ
^R ϴϳ

ϯϯ �D ϮϯϬʹϱϱϬ caů ;ϮͲsiŐma, 
standard ПТ� samƉůeͿͬ Red 
Mountain to Vahki phase

Circular ϭϴ hnƉreƉared ϭ RamƉ, ϱϬ cm 
by ϲϬ cm

Ϭ Ϭ Hackbarth ϭϵϵϮ͗ϲϯ, ϱϱϮʹϱϱϯ

�� h͗ϲ͗Ϯϭϯ;�^MͿͬ
>a �scueůa �ubaͬ
^R ϴϳ

ϯϲ �D ϭϮϳʹϱϵϬ caů ;Ϯ samƉůes 
pooled data, 2-sigma, 

standard ПТ� samƉůeͿͬ Red 
Mountain to Vahki phase

^ubsƋuare ϰϳ.ϳ Prepared Ϭ >eveů, ϲϬ cm 
by ϵϱ cm

4 Ϭ Hackbarth ϭϵϵϮ͗ϲϯ, ϱϱϯʹϱϱϰ

�� h͗ϲ͗Ϯϭϯ;�^MͿͬ
>a �scueůa �ubaͬ
^R ϴϳ

Ϯϭϯ �D ϭϰϰʹϰϮϬ caů ;ϮͲsiŐma, 
standard ПТ� samƉůeͿͬ Red 

Mountain phase

Oval ϱ.ϵ hnƉreƉared ϭ Level, 
unknown

Ϭ Ϭ Hackbarth ϭϵϵϮ͗ϲϯ, ϱϳϯ
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Appendix A. Architectural information (continued).

Site/Project Feature 
number

Date a Shape Size Floor Hearth Protruding 
entry b

Postholes Pits Reference

�� h͗ϱ͗ϯϯ;�^MͿͬ
>ast Ditchͬ
test >ocusͬ Mayo

ϴ �D ϯϴϬʹϲϮϬ caů ;Ϯ siŐmaͿͬ 
Red Mountain to Vahki 

phase

Oval ϭϬ.ϳϰ hnƉreƉared ϭ Ϭ ϭ Ϭ Hackbarth ϭϵϵϴ͗ϱϬʹϱϮ

�� T͗ϳ͗ϰϭϵ;�^MͿͬ
Faůcon >andinŐͬ
LAFB

ϮϲϮϳ ϴϰϬʹϴϬϬ B� caů ;ϮͲsiŐmaͿͬ 
San Pedro phase

Circular Ϯ.ϲϯ hnƉreƉared Ϭ Ϭ Ǖ ϭϮ 2 Hall and Wegener 
ϮϬϭϳ͗ϭϳϱʹϭϳϵ

�� T͗ϳ͗ϰϭϵ;�^MͿͬFaů-
con >andinŐͬ >�FB

ϮϲϮϴ ϴϰϬʹϴϬϬ B� caů ;ϮͲsiŐmaͿͬ 
San Pedro phase

Circular ϯ.ϵϰ hnƉreƉared Ϭ Ramp, 
ϳϬ cm by 

ϲϯ cm

Ϯϲ Doubůe 
row of 

waůů Ɖosts͖ 
Ňoor 

groove

2 Hall and Wegener 
ϮϬϭϳ͗ϭϳϵʹϭϴϰ

�� T͗ϳ͗ϰϭϵ;�^MͿͬ
Faůcon >andinŐͬ
LAFB

ϮϲϮϵ ϭϬϯϬʹϴϵϬ B� caů ;ϮͲsiŐ-
maͿͬ ^an Wedro Ɖhase

Circular ϰ.ϲϴ hnƉreƉared Ϭ Ϭ Ǔ ϭϮ 2 Hall and Wegener 
ϮϬϭϳ͗ϭϴϰʹϭϴϴ

�� T͗ϳ͗ϰϭϵ;�^MͿͬ
Faůcon >andinŐͬ >�FB

Ϯϵϲϳ ϭϭϭϬʹϭϬϬϬ B� caů ;ϮͲsiŐ-
maͿͬ ^an Wedro Ɖhase

Circular ϭ.ϯϵ hnƉreƉared Ϭ Ϭ Ϭ Ϭ Hall and Wegener 
ϮϬϭϳ͗ϭϴϴʹϭϵϭ

�� T͗ϳ͗ϰϭϵ;�^MͿͬ
Faůcon >andinŐͬ
LAFB

ϰϯϬϴ ϭϬϭϬʹϵϮϬ B� caů ;ϮͲsiŐ-
maͿͬ ^an Wedro Ɖhase

Oval Ϯ.ϯ hnƉreƉared Ϭ Ϭ ϯ ϭ Hall and Wegener 
ϮϬϭϳ͗ϭϵϱʹϭϵϵ

�� T͗ϳ͗ϰϭϵ;�^MͿͬ
Faůcon >andinŐͬ
LAFB

ϭϭϭϴϭ ϭϭϭϬʹϭϬϬϬ B� caů ;ϮͲsiŐ-
maͿͬ ^an Wedro Ɖhase

^ubsƋuare Ϯ.ϱϭ hnƉreƉared Ϭ Ϭ Ϭ 2 Hall and Wegener 
ϮϬϭϳ͗ϭϵϵʹϮϬϯ

�� T͗ϳ͗ϰϭϵ;�^MͿͬ
Faůcon >andinŐͬ
LAFB

ϭϯϬϳϭ ϵϳϬʹϴϯϬ B� caů ;ϮͲsiŐmaͿͬ 
San Pedro phase

Circular ϳ.Ϭϰ hnƉreƉared Ϭ Ϭ ϳ 2 Hall and Wegener 
ϮϬϭϳ͗ϮϬϯʹϮϬϳ

�� T͗ϳ͗ϰϭϵ;�^MͿͬ
Faůcon >andinŐͬ 
LAFB

ϭϴϭϵϮ ϵϭϬʹϴϭϬ B� caů ;ϮͲsiŐmaͿͬ 
San Pedro phase

Circular 
;Ϯ ŇoorsͿ

ϯ.Ϯ Prepared 
(upper 

ŇoorͿ and 
unprepared

ϭ ;uƉ-
per 

ŇoorͿ

Ϭ Ϭ uƉƉer 
Ňoor Ϭ 

ůower Ňoor

Ϭ uƉƉer 
Ňoor ϭ 

ůower Ňoor

Hall and Wegener 
ϮϬϭϳ͗ϮϬϳʹϮϭϭ

�� T͗ϳ͗ϰϭϵ;�^MͿͬ
Faůcon >andinŐͬ
LAFB

ϭϴϴϴϳ ϭϭϮϬʹϭϬϬϬ B� caů ;ϮͲsiŐ-
maͿͬ ^an Wedro Ɖhase

Bean ϭ.ϭ hnƉreƉared Ϭ Ϭ Ϭ ϭ Hall and Wegener 
ϮϬϭϳ͗ϮϭϭʹϮϭϰ

�� T͗ϳ͗ϰϭϵ;�^MͿͬ
Faůcon >andinŐͬ
LAFB

ϰϲϮϭ ϯϵϬʹϮϬϬ B� caů ;ϮͲsiŐmaͿͬ 
Late Cienega phase

Rectangular ϭϬ.ϱϲ hnƉreƉared Ϭ Ϭ ϭϱ Ϭ Hall and Wegener 
ϮϬϭϳ͗ϮϮϭʹϮϮϱ

�� T͗ϳ͗ϰϭϵ;�^MͿͬ
Faůcon >andinŐͬ
LAFB

ϮϱϮϵ ϮϬ b.c to �D ϭϮϬ caů ;ϮͲsiŐ-
maͿͬ >ate �ieneŐa Ɖhase 
to Red Mountain phase

Ovate 4.22 hnƉreƉared Ϭ Ϭ 2 Ϭ Hall and Wegener 
ϮϬϭϳ͗ϮϮϱʹϮϮϵ
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Site/Project Feature 
number

Date a Shape Size Floor Hearth Protruding 
entry b

Postholes Pits Reference

�� T͗ϳ͗ϰϭϵ;�^MͿͬ
Faůcon >andinŐͬ
LAFB

ϭϰϳϬϮ �D ϮϬʹϭϮϬ caů ;ϮͲsiŐmaͿͬ 
Late Cienega phase to Red 

Mountain phase

Ovate 
;Ϯ ŇoorsͿ

ϯ.ϯϳ Added sedi-
ment (upper 

ŇoorͿ and 
unprepared

Ϭ Ramp, 
ϭϮϬ cm by 

ϳϱ cm

ϭϮ ϯ Hall and Wegener 
ϮϬϭϳ͗ϮϯϬʹϮϯϰ

�� T͗ϳ͗ϰϭϵ;�^MͿͬ
Faůcon >andinŐͬ
LAFB

ϯϵϯϲ �D ϭϯϬʹϯϯϬ caů ;ϮͲsiŐmaͿͬ 
Red Mountain phase

Circular ϭϭ.ϰϱ hnƉreƉared Ϭ Level, 
ca ϭϬϬ cm 
by ϭϬϬ cm

ϭϰ 2 Hall and Wegener 
ϮϬϭϳ͗ϮϰϮʹϮϰϱ

�� T͗ϳ͗ϰϭϵ;�^MͿͬ
Faůcon >andinŐͬ
LAFB

ϭϬϴϰϵ �D ϮϲϬʹϰϯϬ caů ;ϮͲsiŐmaͿͬ 
Red Mountain phase

Ovate ϳ.ϴϲ hnƉreƉared Ϭ Ϭ Ϭ ϭ Hall and Wegener 
ϮϬϭϳ͗ϮϰϱʹϮϰϵ

�� T͗ϳ͗ϰϭϵ;�^MͿͬ
Faůcon >andinŐͬ
LAFB

ϭϮϵϬǛ �D ϲϰϬʹϲϳϬ caů ;ϮͲsiŐmaͿͬ 
Snaketown phase

Ovate Ϯ.ϱ hnƉreƉared Ϭ Ϭ Ϭ ϭ Hall and Wegener 
ϮϬϭϳ͗ϮϱϮʹϮϱϲ

�� T͗ϳ͗ϰϭϵ;�^MͿͬ
Faůcon >andinŐͬ
LAFB

ϯϯϮϭǛ �D ϲϱϬʹϳϳϬ caů ;ϮͲsiŐmaͿͬ 
Snaketown phase

Ovate ϭϴ.ϭϰ hnƉreƉared Ϭ Ϭ ϭϰ 2 Hall and Wegener 
ϮϬϭϳ͗ϮϱϵʹϮϲϮ

�� T͗ϳ͗ϲϴ;�^MͿͬ
LAFB

ϭϯǛ �D ϲϱϬʹϳϴϬ caů ;ϮͲsiŐmaͿͬ 
Snaketown phase

Ovaů Ǔ хϯ.Ϯ hnƉreƉared Ϭ Ϭ ϯ Ϭ Hall and Wegener 
ϮϬϭϳ͗ϰϯϵʹϰϰϯ

Ǔ �M^ date unůess noted otherwise͖ Henderson s͛ ;ϭϵϵϱͿ revision oĨ dates Ĩrom �abůe et aů. ϭϵϴϱ are used.
ǔ �ntry measurements are ůenŐth by width.
Ǖ Wossibůy disturbed by eǆcavaƟon.
ǖ /nĨormaů hearth Ɖresent as a burned surĨace near entrance
Ǘ Radiocarbon and archaeomaŐneƟc dates reevaůuated by Henderson ϭϵϵϱ.
ǘ �nother �M^ samƉůe is avaiůabůe but is considered an anomaůous date.
Ǚ Feature ϭϱϯϴ at Finch �amƉ is dated indirectůy by intrusive Ɖit.
ǚ Feature ϭϯϯϯ at �arbonate �oƉy is deĮned as a storaŐe structure ;teŐener and �ioůeckͲTorreůůo ϮϬϭϭ͗ϰϯϭͿ.
Ǜ Whase assiŐnments Ĩor Features ϭϮϵϬ and ϯϯϮϭ at Faůcon >andinŐ and Feature ϭϯ at �� T͗ϳ͗ϲϴ;�^MͿ are ^naketown ;Haůů and teŐener ϮϬϭϳͿ but incůude ƉreͲ�D ϳϬϬ used as end oĨ sahki Ɖhase in this study. 

Appendix A. Architectural information (continued).
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1,000 YEARS A COMMODITY
OBSIDIAN PROCUREMENT AND USE WITHIN THE 

PHOENIX BASIN OF SOUTHERN ARIZONA

Chris Loendorf

�hris >oendorĨ ͬ 'iůa River /ndian �ommunity �uůturaů Resource WroŐram ͬ chris.ůoendorĨΛŐric.nsn.us

Although obsidian was only rarely employed during the Archaic 
period in the Hohokam region of southern Arizona, use of this natu-
ral glass became widespread during the pre-Classic period around 
AD 600 and continued unabated through the late nineteenth century. 
As a result of its unique physical properties, this stone was largely if 
not exclusively used to manufacture weapons, specifically small ar-
row tips. This factor appears to have affected acquisition patterns for 
this stone, and data suggest that obsidian was primarily obtained as 
a raw material through trade. Simultaneously, in rare circumstances 
points appear to have been introduced on the tips of enemy’s arrows, 
points were also sometimes collected as talismans from settings such 
as battlefields, and obsidian was occasionally acquired from earlier 
site components. However, considerable evidence demonstrates that 
the stone was an important commodity, the vast majority of which 
was obtained through trade with closely allied peoples who lived 
outside the Phoenix Basin. 

Despite the fact that obsidian is not available locally, 
durinŐ the �ůassic Ɖeriod ;ca. �D ϭϭϱϬͲϭϱϬϬͿ this voůcanic 
glass was the most common material that was employed 
to manuĨacture arrow Ɖoints within the Whoeniǆ Basin oĨ 
south centraů �rizona ;BaůůenŐer and Haůů ϮϬϭϭ͖ Ferteůmes 
et aů. ϮϬϭϮ͖ >oendorĨ ϮϬϭϮ͖ >oendorĨ et aů. ϮϬϭϯ͖ Mar-
shaůů ϮϬϬϮ͖ Mitcheůů and Foster ϮϬϭϭ͖ Mitcheůů and ^hack-
ůey ϭϵϵϱ͖ Weterson et aů. ϭϵϵϳ͖ Rice et aů. ϭϵϵϴ͖ ^hackůey 
ϭϵϴϴ, ϭϵϵϬ, ϭϵϵϱ, ϮϬϬϱͿ. However, use oĨ this stone de-
cůined somewhat aŌer the �ůassic Ɖeriod, and Ɖreviousůy 
it was rarely if ever employed to manufacture atlatl dart 
Ɖoints durinŐ the �rchaic Ɖeriod ;ca. ϴϬϬϬ B� ʹ �D ϲϬϬͿ 
aůonŐ the middůe 'iůa River ;>oendorĨ ϮϬϭϮ͖ >oendorĨ and 
Rice ϮϬϬϰͿ. The varieƟes oĨ obsidian that were emƉůoyed 
to manuĨacture arrow Ɖoints aůso vary substanƟaůůy 
across sƉace and Ɵme in the Hohokam reŐion, and these 
acƋuisiƟon Ɖatterns have imƉortant imƉůicaƟons Ĩor un-
derstandinŐ socioeconomic reůaƟonshiƉs over the course 
oĨ at ůeast the ůast ϭ,ϬϬϬ years in southern �rizona. 

Obsidian has ƉroƉerƟes that are ideaůůy suited Ĩor 
studyinŐ eǆchanŐe and interacƟon in southern �rizona, 
and this material appears to have been an important 
commodity in the sense that it was a useful and valued 
item throuŐhout much oĨ the archaeoůoŐicaů seƋuence 
;Bayman ϭϵϵϱ͖ Ferteůmes et aů. ϮϬϭϮ͖ >oendorĨ ϮϬϭϮ͖ 
>oendorĨ et aů. ϮϬϭϯ͖ Marshaůů ϮϬϬϮ͖ Miůůs et aů. ϮϬϭϯ͖ 
Mitcheůů and ^hackůey ϭϵϵϱ͖ Weterson et aů. ϭϵϵϳ͖ Rice 
et aů. ϭϵϵϴ͖ ^hackůey ϮϬϬϱͿ. Because obsidian does not 
naturaůůy occur within the Whoeniǆ Basin, ƉeoƉůe must 
have acƋuired aůů oĨ this stone Ĩrom outside the basin. 
Furthermore, ĮneͲŐrained stones suitabůe Ĩor arrow 
Ɖoint manuĨacture are aůso uncommon in the Whoeniǆ 
Basin, and obsidian is a good material for producing 
small points. Where they occur, obsidian sources are 
also locally abundant and they occur in restricted de-
Ɖosits, Ĩactors which aůůow more Ɖrecise determinaƟons 
oĨ the ůocaƟons where the stone was obtained. Most 
imƉortantůy, obsidian has Őeochemicaů ƉroƉerƟes that 
aůůow source ůocaƟons to be obũecƟveůy idenƟĮed with 
a hiŐh deŐree oĨ Ɖrecision ;^hackůey ϮϬϬϱͿ. /t is there-
fore possible to employ obsidian provenience data to 
eǆamine the nature oĨ eǆchanŐe interacƟons between 
Whoeniǆ Basin and surroundinŐ ƉoƉuůaƟons, as weůů as 
reůaƟonshiƉs amonŐ communiƟes within the basin. 

RAW MATERIAL CONSTRAINTS 

/n order to understand temƉoraů and sƉaƟaů varia-
Ɵon in obsidian use it is Įrst necessary to consider the 
Ɖhysicaů ƉroƉerƟes oĨ the stone and how they constrain 
ƉotenƟaů uses oĨ the materiaů. Many ůithic researchers 
cůassiĨy obsidian as the hiŐhest ͞Ƌuaůity͟ ŇakedͲstone 
raw material, and the fact that people transported it 
over long distances suggests it was indeed a highly val-
ued commodity ;�aůůahan ϭϵϳϵ͖ <uzmin et aů. ϮϬϬϮ͖ 
^hackůey ϮϬϬϱ͖ ^mith ϮϬϭϱ͖ TriƉkovic ϮϬϬϯ͖ thittaker 
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FiŐure ϭ. �ǆamƉůes oĨ ůarŐe Őame hunƟnŐ ;toƉ rowͿ and warĨare desiŐn Ɖoints ;bottom 
rowͿ Ĩrom the middůe 'iůa River ;adaƉted Ĩrom >oendorĨ et aů. ϮϬϭϱͿ.

ϭϵϵϰͿ. Reasons why archaeoůoŐists consider obsidian to 
be a Őood raw materiaů incůude͗ it is an isotroƉic stone 
without a ƉreĨerred Ĩracture direcƟon, it reƋuires ůess 
Ĩorce to detach Ňakes, and Ňake edŐes are eǆceƉƟonaůůy 
sharƉ ;�ůůis ϭϵϵϳ͖ �erkens et aů. ϮϬϬϴ͖ Frahm and Hauck 
ϮϬϭϳ͖ <uzmin et aů. ϮϬϬϮ͖ ^hackůey ϮϬϬϱ͗ϭϴϱ͖ Thomas 
ϮϬϭϮ͖ TriƉkovic ϮϬϬϯͿ.

However, this assessment oĨ ͞Ƌuaůity͟ does not in-
clude impact strength, which is an important aspect of 
tool performance. This variable describes the ability of 
an object to resist structural failure when subjected to a 
raƉid coůůision ;Mabry et aů. ϭϵϴϴͿ. Furthermore, materi-
als that perform well in some tasks (e.g., warfare) may 
not be ideaů Ĩor others ;e.Ő., hunƟnŐͿ. �onseƋuentůy, in 
order to understand the ƉerĨormance characterisƟcs oĨ 
a raw materiaů, it is Įrst necessary to deĮne the reůevant 
ĨuncƟonaů Ɖarameters Ĩor tooůs made Ĩrom them ;<necht 
ϭϵϵϳͿ. tithin the Whoeniǆ Basin, obsidian was nearůy 
eǆcůusiveůy emƉůoyed to manuĨacture ŇakedͲstone ar-
row Ɖoints, and eǆtensive ethnoŐraƉhic and archaeo-
logical evidence suggests that stone points were primar-
iůy made Ĩor use in ůarŐe Őame hunƟnŐ or conŇict with 
other ƉeoƉůe ;FiŐure ϭ͖ �hůer ϭϵϵϮ͖ �ůůis ϭϵϵϳ͖ <eeůey 
ϭϵϵϲ͗ϱϮ͖ >oendorĨ ϮϬϭϮ͖ >oendorĨ et aů. ϮϬϭϱ͖ Mason 
ϭϴϵϰ͖ ^tevens ϭϴϳϬ͗ϱϲϰͿ. Because obsidian was ůarŐeůy 
used for these two tasks, it is possible to more precisely 
deĮne the reůevant ƉerĨormance reƋuirements.

>arŐe animaů hunƟnŐ and human conŇict diīer 
Ĩundamentaůůy in that hunƟnŐ is done to obtain Ĩood, 

while the intent during warfare is to kill or wound ad-
versaries ;>oendorĨ et aů. ϮϬϭϱͿ. �onseƋuentůy, imƉor-
tant diīerences eǆist in the desiŐn constraints Ĩor these 
two ƉracƟces. Because oĨ the substanƟaů addiƟonaů eĨ-
Ĩort reƋuired to track a wounded animaů as weůů as the 
increased Ɖrobabiůity it wiůů not be recovered, hunƟnŐ 
points were designed to kill as rapidly as possible. In 
contrast, warĨare Ɖoint desiŐns maǆimized the Ɖrob-
ability that severe injury or death resulted, regardless 
oĨ the ůenŐth oĨ Ɵme reƋuired ;>oendorĨ et aů. ϮϬϭϱͿ. 
Because diīerences eǆist between hunƟnŐ and warĨare 
ĨuncƟonaů reƋuirements, the ĨoůůowinŐ discussion Ĩocus-
es on essenƟaů ƉerĨormance Ĩactors that are common to 
both tasks.

Research shows that impact strength is a funda-
mentaůůy imƉortant characterisƟc Ĩor the ƉerĨormance 
oĨ ƉroũecƟůe Ɖoints, and the ĨoůůowinŐ brieŇy summariz-
es a method Ĩor ƋuanƟĨyinŐ it ;>oendorĨ et aů. ϮϬϭϴ͖ >o-
endorĨ at eů. ϮϬϭϵaͿ. To test the ƉerĨormance oĨ Ɖoints 
with diīerent imƉact strenŐths, controůůed ůaboratory 
eǆƉeriments were conducted usinŐ Ĩour diīerent raw 
materiaů varieƟes. The stones were seůected to reƉre-
sent a wide range of impact strength and they included 
obsidian ;two tyƉesͿ, chert ;two tyƉesͿ, basaůt ;i.e., Įne 
grained volcanic stone, dacite), and siltstone (i.e., argil-
ůite, sůateͬshaůe, metasedimentͿ. /n order to measure 
their strength, a diamond-bladed saw was used to cut 
sůabs Ĩrom the raw materiaůs. ̂ ubseƋuentůy a device was 
used to drop a ball bearing on the slab (Figure 2). Slabs 

of window glass were em-
ployed as control specimens 
durinŐ the eǆƉerimentaů 
runs. The average height and 
minimum ball drop height at 
which the slabs broke were 
then used to esƟmate the 
impact strength of the dif-
ferent stones.

The ball drop height 
data show that the strength 
of the tested raw materials 
varied by a Ĩactor oĨ Ϯ.ϲ to 
Ϯ.ϴ ;Tabůe ϭͿ. /t shouůd be 
noted that the kineƟc ener-
gy data do not incorporate 
the eīects oĨ air resistance 
on the ball bearing, and 
because the falling weight 
impacted a punch, some 
energy was necessarily lost 
in this process. However, 
because both are constants 
they should not have altered 
the reůaƟve diīerences ob-
served amonŐ the diīerent 
stones. Importantly, the 
glass control samples pro-
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FiŐure Ϯ. Device emƉůoyed to ƋuanƟĨy raw materiaů imƉact strenŐth. Buiůt by 
>ynn ^imon ;iůůustraƟon by Robert B. �iaccioͿ.

Table 1. Toughness values for different raw materials (adapted from 
Loendorf et al. 2018).

Material Avg. Ke (µJ) Minimum Strength 
(µJ/mm)

Average 
Strength

Government Mountain Obsidian Ϯϴϯϳϵ ϰϬϵϱ ϰϱϳϯ

Mule Creek Obsidian ϯϬϯϱϵ ϰϱϳϵ ϰϳϯϵ

Window Glass ϭϯϮϬϬ ϱϮϯϴ ϱϰϰϬ

Whetstone Chert ϯϴϮϳϵ ϱϳϳϰ ϱϴϬϳ

Basalt ϲϭϬϰϵ ϭϬϴϴϮ ϭϬϵϱϰ

Siltstone ϲϱϵϵϵ ϭϭϱϱϴ ϭϭϴϭϯ
ΎEote͗ <e с <ineƟc �nerŐy͖ ђ: с Microũouůe͖ mm с Miůůimeters

vide a reference point for the calibra-
Ɵon oĨ the reƉorted resuůts, and these 
data can therefore also be rescaled to 
other measures.

In order to test the performance of 
arrow ƟƉs made Ĩrom stones with vary-
inŐ imƉact strenŐth, idenƟcaů ƉroũecƟůe 
points were made from the same raw 
materials that were employed in the 
imƉact strenŐth tesƟnŐ ;>oendorĨ et aů. 
ϮϬϭϴͿ. These Ɖoints were then haŌed 
on arrows and Įred at a series oĨ diĨ-
ferent targets that were increasingly 
ineůasƟc, and thereĨore ůikeůy to break 
the points. In order to minimize varia-
Ɵon, aůů ƉroũecƟůes were Įred usinŐ a 
Įǆed stand that maintained a constant 
draw ůenŐth and Ɖoint oĨ aim ;FiŐure ϯͿ. 
Any points that broke during the trials 
were reworked and reused unƟů they 
were too fragmentary for use (Loen-
dorĨ et aů. ϮϬϭϵaͿ.

Impact Strength and Projectile 
Point Performance

Instead of simply being the high-
est ͞Ƌuaůity͟ stone, eǆƉerimentaů test-
ing showed that obsidian has both 
strengths and weaknesses. This mate-
riaů Ɖrovides eǆceƉƟonaů ƉerĨormance 
Ĩor ƉenetraƟnŐ eůasƟc materiaůs ůike 
skin, but it also has very low durability 
and conseƋuentůy it ƉerĨorms Ɖoorůy 
when ƉenetraƟnŐ ineůasƟc media such 
as bone ;>oendorĨ et aů. ϮϬϭϴͿ. Fur-
thermore, when obsidian points broke, 
they oŌen suīered catastroƉhic Ĩaiů-
ures, and it was only rarely possible to 
rework and reuse them (Loendorf et al. 
ϮϬϭϵaͿ. /t is aůso more diĸcuůt to Įrmůy 
attach obsidian Ɖoints to arrow shaŌs. 
This characterisƟc, as weůů as the Ɖoor 
durability of the material, may have 
been ƉroƉerƟes that were ƉreĨerred 
for the manufacture of points intended 
Ĩor use in warĨare. �t the same Ɵme, 
the use of rawhide shields and other 
types of armor may have limited the ef-
ĨecƟveness oĨ obsidian in combat, and 
ůead to the adoƉƟon oĨ hiŐher imƉact 
strength materials that are more likely 
to penetrate these defenses (Loendorf 
et aů. ϮϬϭϴͿ. These advantaŐes and dis-
advantaŐes oĨ obsidian Ĩor ƉroũecƟůe 
point manufacture appear to have af-
Ĩected raw materiaů choices over Ɵme, 
which is reŇected in data Ĩrom the 
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FiŐure ϯ. Mechanism emƉůoyed to test arrow Ɖoint ƉerĨormance. Buiůt by >ynn 
^imon ;iůůustraƟon by Robert B. �iaccioͿ.

middůe 'iůa reŐion within the Whoeniǆ Basin that are 
summarized in the neǆt secƟon ;>oendorĨ ϮϬϭϮ, ϮϬϭϰ͖ 
>oendorĨ and Rice ϮϬϬϰͿ.

PROJECTILE POINT RAW MATERIAL 
USE THROUGH TIME IN THE

PHOENIX BASIN

Basalt was the most common stone used for the 
manufacture of Middle Archaic dart points along the 
middůe 'iůa River ;FiŐure ϰ͖ >oendorĨ and Rice ϮϬϬϰͿ. 

/t is imƉortant to recoŐnize, however, that aůů ĮneͲ
grained dark volcanic stone that was non-vitreous was 
typed as basalt, and it is probable that a range of ma-
terials such as more silicic dacite are included in this 
cateŐory ;^hackůey ϮϬϭϭ, ϮϬϭϯ͖ ^hackůey et aů. ϮϬϭϴͿ. 
/n any case, the incidence oĨ the materiaů cůassiĮed as 
͞basaůt͟ decreased over Ɵme, and the stone tested in 
the imƉact strenŐth eǆƉeriments is the same materiaů 
that occurs in the archaeoůoŐicaů coůůecƟon ;>oendorĨ 
et aů. ϮϬϭϴͿ. The use oĨ basaůt subseƋuentůy decůined 
unƟů the �ůassic Ɖeriod when it was aŐain used to make 
some arrow points. Chert was popular throughout the 

seƋuence, but emƉůoyment oĨ this 
material peaked during the pre-Clas-
sic period, when it comprised nearly 
half of all points. As previously dis-
cussed, obsidian use was greatest 
durinŐ the �ůassic Ɖeriod, a Ɖattern 
that holds throughout southern Ari-
zona ;BaůůenŐer and Haůů ϮϬϭϭ͗ϭϰϲʹ
ϭϰϴ͖ Bayman and ^hackůey ϭϵϵϵ͖ 
Ferteůmes et aů. ϮϬϭϮ͖ >oendorĨ 
ϮϬϭϰ͖ >oendorĨ et aů. ϮϬϭϯ͖ Marshaůů 
ϮϬϬϮ͖ Weterson ϭϵϵϰ͗ϭϬϯ͖ Rice et aů. 
ϭϵϵϴ͗ϭϭϬ͖ ^hackůey ϮϬϬϱͿ. 

This ƉatterninŐ in raw materiaů 
use over Ɵme suŐŐests that techno-
logical changes such as the introduc-
Ɵon oĨ the bow and arrow aůtered 
the choice of materials employed 
to manuĨacture ƉroũecƟůe Ɖoints. 
Middle and Late Archaic period at-
ůatů dart ƟƉs were rareůy made Ĩrom 
obsidian, and more durable coarser-
Őrained stones were substanƟaůůy 
more common. Another factor that 
is eǆƉected to have inŇuenced ma-
terial choices is that the size of atlatl 
darts makes them more diĸcuůt to 
transport, and therefore it is more 
eĸcient to carry Ĩewer but more 
durabůe weaƉons ;see �ůůis ϭϵϵϳ͗ϱϲͲ
ϲϯͿ. Furthermore, because they 
are larger, it is possible to use dart 
Ɖoints Ĩor a wider ranŐe oĨ ĨuncƟons 
incůudinŐ cuƫnŐ tasks, which may 
also have favored the use of durable 
stone. 

This general trend of increas-
ing reliance on obsidian is also 
consistent with ƉatterninŐ in Ɖoint 
tyƉes that suŐŐests the ƉroƉorƟon 
oĨ warĨare ƟƉs increased ƉroŐres-
siveůy over Ɵme aůonŐ the middůe 
'iůa River ;FiŐure ϱͿ. thiůe warĨare 
types are rare for Archaic points, 
the incidence of this design gener-
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FiŐure ϰ. WroũecƟůe Ɖoint raw materiaů by Ɖeriod oĨ manuĨacture. 'iůa River /ndian �om-
munity surĨace coůůecƟon data.

aůůy increased over Ɵme, and by the Historic Ɖeriod 
most if not all points have design features that suggest 
they were made Ĩor use in conŇict with other ƉeoƉůe, 
and considerabůe evidence eǆists that intense conŇict 
occurred at this Ɵme ;>oendorĨ et aů. ϮϬϭϯ͖ ^eymour 
ϮϬϭϬ, ϮϬϭϭa, ϮϬϭϭb, ϮϬϭϳ͖ tiůson ϮϬϭϰͿ. �t the same 
Ɵme, the eǆƉerimentaů data show that obsidian Ɖer-
Ĩorms Ɖoorůy when ƉenetraƟnŐ even reůaƟveůy thin 
rawhide, and the use of rawhide armor may have lim-
ited the eīecƟveness oĨ obsidian in combat. Based 
on archaeological data including rock art, Baldwin 
;ϭϵϵϳ͗ϭϭͲϭϰͿ arŐued that thick rawhide shieůds were 
introduced to the ^outhwestern hnited ^tates by �Ɖa-
chean ƉoƉuůaƟons around �D ϭϰϬϬ, and the increase 
in the use of higher strength basalt in late Classic pe-
riod and early Historic periods may have been an at-
tempt to overcome this defense.

Finally, although some researchers have suggested 
that the breakup of the pre-Classic ballcourt regional 
system disruƉted obsidian eǆchanŐe, temƉoraů Ɖat-
terning in the data do not clearly support this hypoth-
esis ;�bbott ϮϬϬϵ͖ �bbott et aů. ϮϬϬϳ͖ Ferteůmes et aů. 
ϮϬϭϮͿ. Research desiŐned to test this Ɖossibiůity onůy 
showed a slight possible drop in obsidian use during 
the Ɖeriod immediateůy aŌer baůůcourts were no ůon-
Őer used, and Whoeniǆ Basin data consistentůy show a 
substanƟaů increase in the use oĨ obsidian durinŐ the 
�ůassic Ɖeriod ;BaůůenŐer and Haůů ϮϬϭϭ͖ Ferteůmes et 
aů. ϮϬϭϮ͖ >oendorĨ et aů. ϮϬϭϯ͖ Marshaůů ϮϬϬϮ͖ ^hackůey 
ϮϬϬϱͿ. �onseƋuentůy, it is aƉƉarent that Ɖrocurement 
oĨ this materiaů was not deƉendent on distribuƟon 
through the theorized ballcourt marketplace system.

FiŐure ϱ. �ounts oĨ warĨare and hunƟnŐ Ɖoint desiŐns over 
Ɵme, 'iůa River /ndian �ommunity surĨace coůůecƟon.

PHOENIX BASIN 
OBSIDIAN DATA

When considering raw ma-
teriaů source inĨormaƟon, it is 
essenƟaů to Įrst recoŐnize that 
obsidian in some instances was 
used to manufacture arrow 
Ɖoints that were emƉůoyed to ƟƉ 
ƉroũecƟůes used in conŇict with 
other ƉeoƉůe ;>oendorĨ ϮϬϭϮͿ. 
While some other goods may 
have been more readily traded 
among social groups, the use of 
ŇakedͲstone Ɖoints in warĨare 
is eǆƉected to have restricted 
Ɖatterns oĨ eǆchanŐe Ĩor the 
materials, including obsidian, 
necessary to manufacture these 
weaƉons. /ndeed, muůƟƉůe ůines 
of evidence show that obsidian 
was ůarŐeůy eǆchanŐed amonŐ 
more closely allied peoples in 
the Southwest.

These data incůude distance decay reůaƟonshiƉs, 
and within the Whoeniǆ Basin, direcƟon oĨ the source 
has a Őreater eīect on raw materiaů uƟůizaƟon than 
does distance, and obsidian ƉroƉorƟons are onůy weak-
ůy correůated with source distances ;Bayman ϭϵϵϱ͗ϰϵ͖ 
Bayman and ^hackůey ϭϵϵϵ͖ >oendorĨ ϮϬϭϮ͗ϭϬϳͲϭϭϱ͖ 
>oendorĨ et aů. ϮϬϭϯ͖ Mitcheůů and ^hackůey ϭϵϵϱ͗Ϯϵϵ͖ 
Rice et aů. ϭϵϵϴͿ. �s an eǆamƉůe oĨ this ƉatterninŐ, FiŐ-
ure ϲ shows obsidian ƉroƉorƟons Ĩor Wuebůo 'rande 
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;�� h͗ϵ͗ϭ΀�^M΁Ϳ aůonŐ the ^aůt River, and >ower ^antan 
;'RͲϱϮϮ ΀'R/�Ͳ�RMW΁Ϳ aůonŐ the middůe 'iůa River, two 
sites that are rouŐhůy onůy ϯϱ km aƉart ;FiŐure ϳͿ. �s 
can be seen in these data, sources located to the south 
oĨ the Whoeniǆ Basin are substanƟaůůy more common 
at Lower Santan, while sources from north of the ba-
sin are much more common at Pueblo Grande. Further-
more, the most abundant sources such as the Sauceda 
Mountains are ůocated over ϭϬϬ km away, and aůthouŐh 
Wuebůo 'rande is onůy rouŐhůy ϭϬ Ɖercent more distant, 
it has less than half as much Sauceda obsidian as Lower 
^antan. /Ĩ ƉeoƉůe Ĩrom the Whoeniǆ Basin were waůkinŐ 
to the sources themselves to obtain obsidian, then dis-
tance shouůd be the Ɖrimary Ĩactor aīecƟnŐ source Ɖro-
ƉorƟons. The observed ƉatterninŐ instead is consistent 
with eǆƉectaƟons Ĩor trade in which outside ƉoƉuůa-
Ɵons brouŐht materiaůs Ĩor eǆchanŐe to the basin.

Further evidence that obsidian was a commodity 
that was primarily obtained through trade is provided 
by the fact that most of this stone appears to have ar-
rived in the Whoeniǆ Basin as an unreduced raw materiaů. 
/n Őeneraů, obsidian debitaŐe in aůů staŐes oĨ reducƟon, 
incůudinŐ unworked noduůes, cores, and various Ňake 
tyƉes is Ĩound at Whoeniǆ Basin archaeoůoŐicaů sites, 
which wouůd not be the case iĨ Įnished Ɖoints or ƉarƟaů-
ůy reduced noduůes ;i.e., Ňake bůanks or ƉreĨormsͿ were 
Őeneraůůy acƋuired ;Bayman ϭϵϵϱ͖ Bayman and ^hack-
ůey ϭϵϵϵ͖ >oendorĨ et aů. ϮϬϭϯ͖ Marshaůů ϮϬϬϮ͖ Weterson 

et aů. ϭϵϵϳ͖ ^hackůey ϮϬϬϱͿ. WroducinŐ a Ňake bůank or 
even an earůy staŐe ƉreĨorm reƋuires a Ĩew minutes at 
most, and iĨ this work was done at the source ůocaƟon, 
then it wouůd substanƟaůůy reduce the weiŐht oĨ the ma-
teriaů and Ĩaciůitate transƉortaƟon. /n the case oĨ direct 
or esƉeciaůůy oƉƉortunisƟc Ɖrocurement, reducƟon at 
the source wouůd be eǆƉected because incenƟves Ĩor in-
eĸcient transƉortaƟon oĨ the materiaů wouůd not eǆist. 
On the other hand, if the value of obsidian was based 
on the amount present, then traders who brought the 
materiaů to the Whoeniǆ Basin wouůd ƉroĮt Ĩrom trans-
ƉorƟnŐ as ůarŐe oĨ a ƋuanƟty as Ɖossibůe, and reducƟon 
at the source would therefore reduce the value, and in 
this case ineĸcient transƉortaƟon wouůd be eǆƉected.

It is also important to consider the fact that obsidian 
Ɖoints are smaůů ƉorƟons oĨ comƉůeǆ systems ;incůudinŐ 
the arrow, bow, and archer) that must be tuned to ef-
ĨecƟveůy ĨuncƟon ;�ottereůů and <amminŐa ϭϵϵϮ͗ϭϴϬͲ
ϭϴϴ͖ >oendorĨ et aů. ϮϬϭϵaͿ. ThereĨore, it is unůikeůy that 
comƉůeted ƉroũecƟůe Ɖoints or arrows were reŐuůarůy 
eǆchanŐed, and instead it is more Ɖrobabůe that raw 
materials necessary for point manufacture were trad-
ed. Woints must be the correct size Ĩor ƉroũecƟůe shaŌs, 
which in turn need be the ƉroƉer draw ůenŐth and sƟī-
ness for a given bow and archer. Moreover, arrows of 
diīerent masses wiůů have diīerent Ɖoints oĨ imƉact 
when Įred Ĩrom the same bow, and without some Ĩorm 
oĨ standardizaƟon in the manuĨacturinŐ Ɖrocess, Ɖro-

FiŐure ϲ. Obsidian source ƉroƉorƟons at Wuebůo 'rande ;�� h͗ϵ͗ϭ΀�^M΁Ϳ and >ower ̂ antan 
;'RͲϱϮϮ ΀'R/�Ͳ�RMW΁Ϳ.

ũecƟůes wiůů be inaccurate 
;Mason ϭϴϵϰ͗ϲϲϬͿ. �on-
seƋuentůy, customized ar-
rows of consistent sizes 
were carefully produced 
to match the body size of 
individuals, and arrows or 
points are not freely inter-
changeable among bows 
or archers ;Burns ϭϵϭϲ͖ Rea 
ϮϬϬϳ͖ Russeůů ϭϵϬϴ͗ϵϲͿ.

While rare, occasionally 
Įnished ƉroũecƟůe Ɖoints 
are found of obsidian types 
that are not present in the 
associated debitage assem-
blage. In these cases, some 
researchers have suggested 
that this is evidence for 
trade ;Bayman ϭϵϵϱ͖ Bay-
man and ^hackůey ϭϵϵϵͿ. 
However, it is also possible 
that these points were de-
posited as the result of con-
Ňict, on the end oĨ arrows 
shot by the enemy. In ad-
diƟon, Ňaked stone Ɖoints 
were also occasionally used 
in ceremonies or other non-
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FiŐure ϳ. Historic Ɖeriod EaƟve �merican territories, obsidian source ůocaƟons, and archaeoůoŐicaů sites discussed in the teǆt.
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mundane ways ;>oendorĨ ϮϬϭϮ͖ ^ediŐ ϮϬϭϰ͖ ^hackůey 
ϮϬϬϱͿ. Woints may aůso have been coůůected Ĩrom earůier 
site comƉonents and reused, but temƉoraů ƉatterninŐ 
in obsidian source data suggests this was not a com-
mon acƋuisiƟon method ;>oendorĨ et aů. ϮϬϭϯ͖ ^hackůey 
ϮϬϬϱͿ. /n any case, data demonstrate that none oĨ these 
mechanisms were primary sources for points at archae-
oůoŐicaů sites in the Whoeniǆ Basin, and the vast maũority 
instead appear to have been made by basin residents 
using raw materials that were imported through trade.

�ddiƟonaů evidence that most oĨ the obsidian ar-
rived throuŐh trade is Ɖrovided by the observaƟon that 
aůthouŐh most sources that are near the Whoeniǆ Basin 
were commonůy emƉůoyed, some oĨ the comƉaraƟveůy 
nearby materials were only rarely used. Sand Tanks ob-
sidian, in ƉarƟcuůar, is one oĨ the nearest sources but 
it rarely occurs at prehistoric sites, although it appears 
to have been somewhat more commonly used during 
the Historic Ɖeriod ;>oendorĨ et aů. ϮϬϭϯ͖ ^hackůey and 
Tucker ϮϬϬϭͿ. The ^and Tanks source is ůocated within 
territory that was occuƉied by the Hia �͛ed O͛odham 
(i.e., Sand Papago) during the Historic period. In con-
trast to other O͛Odham ;i.e., Wima or WaƉaŐoͿ ƉoƉuůa-
Ɵons who were cůoseůy aůůied with one another, the Hia 
�͛ed O͛odham were antaŐonisƟc toward other O͛Odham 
ŐrouƉs ;Hayden ϭϵϲϳ͗ϯϰϮͿ. This conŇict may account 
for the low incidence of the Sand Tanks obsidian in the 
Whoeniǆ Basin, which aŐain suƉƉorts the observaƟon 
that most of the obsidian arrived through trade with al-
lies.

TemƉoraů ƉatterninŐ in obsidian use aůso suƉƉorts 
the theory that obsidian was ůarŐeůy acƋuired throuŐh 
eǆchanŐe reůaƟonshiƉs. One consistent temƉoraů trend 
is that the use of Superior obsidian appears to have 
nearůy ceased or at ůeast decůined substanƟaůůy durinŐ 
the late Classic period, and this was one of the most 
common obsidian tyƉes used Ɖrior to this Ɵme ;^hack-
ůey ϮϬϬϱͿ. This Ɖattern is cůearůy iůůustrated in data Ĩrom 
the pre-Classic site of Grewe , which is immediately ad-
jacent to the Classic period site of Casa Grande includ-
inŐ �� ��͗Ϯ͗ϭϰ ;�^MͿ, �� ��͗Ϯ͗ϱ ;�^MͿ, �� ��͗Ϯ͗ϮϮ 
;�^MͿ, and �� ��͗Ϯ͗ϯ;�^M͖ FiŐure ϴ͖ >oendorĨ et aů. 
ϮϬϭϵb͖ ^hackůey ϮϬϬϱͿ. Data Ĩrom >ower ^antan, which 
is onůy rouŐhůy ϯϬ km to the northwest oĨ 'rewe and 
Casa Grande, are also included for reference (see Fig-
ure ϳͿ. ^imiůar decůines in ^uƉerior obsidian occurred at 
both >ower ^antan and at 'reweͬ�asa 'rande. Further-
more, and as is the case for Pueblo Grande, these ob-
sidian coůůecƟons are more diverŐent than wouůd be eǆ-
Ɖected based on their sƉaƟaů Ɖroǆimity aůone. Because 
the ůocaƟon oĨ the source did not chanŐe and abundant 
obsidian remains there today, the observed temporal 
ƉatterninŐ suŐŐests cuůturaů Ĩactors must have aīected 
the use oĨ it. For eǆamƉůe, as was the case durinŐ the 
Historic period, it is possible that hunters and gatherers 
lived in the source region and restricted access during 
the ůate �ůassic Ɖeriod ;>oendorĨ et aů. ϮϬϭϯͿ.

By the >ate �ůassic ;ca. �D ϭϯϮϬʹϭϰϱϬͿ, obsidian 
ĨreƋuencies diīer siŐniĮcantůy between some adũacent 
areas, such as the Tonto and Salt River arms of the Tonto 
Basin, suŐŐesƟnŐ that diīerent Hohokam communiƟes 
maintained seƉarate trade contacts durinŐ this Ɵme ;>o-
endorĨ ϮϬϭϮ͖ Rice at aů. ϭϵϵϴ͖ ^imon and 'osser ϮϬϬϭͿ. 
This variaƟon suŐŐests that >ate �ůassic ƉoƉuůaƟons 
were not closely economically integrated across the Ho-
hokam region of southern Arizona (Simon and Gosser 
ϮϬϬϭͿ. Obsidian acƋuisiƟon Ɖatterns, instead, suŐŐest 
that the stronŐest socioeconomic Ɵes amonŐ �ůassic 
Ɖeriod communiƟes were between sites on the same 
streams ;>oendorĨ ϮϬϭϮ͗ϭϭϯͿ. �ooƉeraƟon amonŐ com-
muniƟes that are deƉendent on the same water sources 
is eǆƉected because eƉisodes oĨ ůow stream Ňows are 
ůikeůy to cause conŇicts to arise amonŐ uƉstream and 
downstream water users ;Rice ϭϵϵϴͿ. One way to avoid 
disagreements that result from disputes over limited 
resources is to deveůoƉ sociaů insƟtuƟons that miƟŐate 
these stresses. For eǆamƉůe, reŐuůar sociaů acƟviƟes such 
as gatherings for important ceremonies can be used 
to brinŐ ƉeoƉůe Ĩrom diīerent communiƟes toŐether 
throuŐh communaů invoůvement in rituaůs ;�bbott et aů. 
ϮϬϬϳͿ. These events aůso create oƉƉortuniƟes Ĩor sociaů 
and economic interacƟons amonŐ communiƟes, and 
eǆchanŐinŐ Ĩood Ĩor other items Ɖrovides a mechanism 
Ĩor redistribuƟnŐ waterͲdeƉendent resources, which 
further ameliorates stresses caused by water shortages.

Finaůůy, in contrast to many EaƟve �mericans, the 
�kimeů O͛Odham did not adoƉt metaů Ɖoints, and they 
conƟnued usinŐ ŇakedͲstone arrow Ɖoints in warĨare 
unƟů the ůate ϭϴϬϬs ;>oendorĨ ϮϬϭϮ, ϮϬϭϰͿ. �onseƋuent-
ly, it is possible to directly compare trends in prehistoric 
acƋuisiƟon Ɖatterns to those oĨ the historic Ɖeriod ;FiŐ-
ure ϵ͖ >oendorĨ et aů. ϮϬϭϯͿ. �ůthouŐh the use oĨ obsid-
ian sources to the north and east had largely ended by 
the Historic period, the employment of obsidian sources 
to the west, incůudinŐ suůture obsidian, conƟnued. Dur-
ing most of the Historic period closely allied Pee Posh 
;i.e., MaricoƉaͿ ŐrouƉs ůived to the west͖ however, 
these people immigrated to the middle Gila during the 
ůate Historic Ɖeriod, and aŌerward acƋuisiƟon decůined 
of obsidian sources that are located to the west of the 
Whoeniǆ Basin ;>oendorĨ et aů. ϮϬϭϯͿ. By the ůate Historic 
period, Sauceda obsidian, which is located to the south 
in the territory oĨ cůoseůy aůůied Tohono O͛Odham ;i.e., 
Papago), became the most common obsidian source 
Ĩor the �kimeů O͛Odham ;>oendorĨ et aů. ϮϬϭϯͿ. These 
observaƟons are Ɖart oĨ the evidence that suŐŐests ob-
sidian was Ɖrimariůy acƋuired throuŐh trade rather than 
throuŐh direct Ɖrocurement. Obsidian acƋuisiƟon Ɖat-
terns also show that long-term trends in cultural pat-
terns within the Whoeniǆ Basin conƟnued unbroken into 
the Historic Ɖeriod ;>oendorĨ et aů. ϮϬϭϯͿ. This conƟnu-
ity provides another line of evidence that the Akimel 
O͛Odham are the direct descendants oĨ the Whoeniǆ Ba-
sin Hohokam ;>oendorĨ and >ewis ϮϬϭϳͿ.
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FiŐure ϴ. Obsidian source ƉroƉorƟons at 'rewe ;�� ��͗Ϯ͗Ϯ΀�^M΁Ϳ, �asa 'rande ;�� ��͗Ϯ͗ϭϰ 
΀�^M΁, �� ��͗Ϯ͗ϱ ΀�^M΁, �� ��͗Ϯ͗ϮϮ ΀�^M΁, and �� ��͗Ϯ͗ϯ΀�^M΁Ϳ, and >ower ^antan ;'RͲϱϮϮ 
΀'R/�Ͳ�RMW΁Ϳ.

FiŐure ϵ. WreͲ�ůassic, �ůassic, and Historic Ɖeriod obsidian ĨreƋuencies over Ɵme aůonŐ the 
middůe 'iůa River ;adaƉted Ĩrom >oendorĨ et aů. ϮϬϭϯͿ.

CONCLUSIONS

�ǆƉerimentaů research demonstrates that ůow im-
pact strength stones such as obsidian have slightly bet-
ter ƉerĨormance when ƉenetraƟnŐ eůasƟc tarŐets, but 
they are siŐniĮcantůy ůess durabůe, which ůimits the Ɖo-
tenƟaů uses oĨ these comƉaraƟveůy ĨraŐiůe materiaůs. /n-
stead of simply being the 
hiŐhest Ƌuaůity ŇakedͲ
stone raw material, the 
low impact strength of 
obsidian limits the use-
fulness of this material, 
and in the Whoeniǆ Basin 
this stone was almost 
eǆcůusiveůy used to make 
small arrow points, many 
of which were designed 
Ĩor use in conŇict. The 
use of obsidian to manu-
facture weapons used in 
warĨare is eǆƉected to 
have aīected eǆchanŐe 
Ɖatterns Ĩor the materiaů, 
and it appears to have 
usually been traded with 
closely allied peoples.

In general, obsidian 
source ƉroƉorƟons at ar-
chaeological sites in the 
Whoeniǆ Basin are weakůy 
correlated with distance, 
which suggests that so-
ciaů condiƟons both im-
peded and facilitated the 
movement of goods. At 
the same Ɵme, reŐionaů 
variaƟon in obsidian ac-
ƋuisiƟon suŐŐests that 
the prehistoric and His-
toric Ɖeriod ƉoƉuůaƟons 
within Southern Arizona 
were not ƉoůiƟcaůůy cen-
tralized or economically 
inteŐrated. Diīerences 
in obsidian acƋuisiƟon 
Ɖatterns amonŐ immedi-
ately adjacent areas in-
crease during the Classic 
Ɖeriod, and conŇict aƉ-
Ɖears to have intensiĮed 
over Ɵme. /n Őeneraů, 
these data show that the 
occurrence of obsidian 
types which are located 
in the territories of his-
torical enemies of the 

�kimeů O͛Odham decůine over Ɵme. Finaůůy, these trends 
in obsidian acƋuisiƟon Ɖatterns that beŐin in Ɖrehistory 
conƟnue unbroken into the Historic Ɖeriod, and by the 
ůate ϭϴϬϬs the �kimeů O͛Odham ůarŐeůy obtained obsid-
ian from the Sauceda Mountains, which is one of the 
Ĩew sources sƟůů ůocated in the territory oĨ a cůoseůy aů-
ůied ƉeoƉůe ;i.e., the Tohono O͛OdhamͿ.
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FROM WATER TO LAND:
HOHOKAM PRESENCE AND INFLUENCE AT 

WUPATKI PUEBLO THROUGH SHELL ARTIFACTS

�ůeǆandra �overt

�ůeǆandra �overt ͬ FůaŐstaī �rea EaƟonaů Monuments ͬ aůeǆͺcovertΛnƉs.Őov

This article examines prehistoric shell artifacts from Ancestral 
Puebloan, Sinagua, and Hohokam sites. Shell artifacts are indicators 
of trade relationships between different cultural groups. Therefore, 
shells found at Ancestral Puebloan and Sinagua sites shed light on 
the trade relationships between the Ancestral Puebloans, Sinagua, 
and Hohokam. By looking at shell assemblages from one Ancestral 
Puebloan site: Wupatki Pueblo; three Sinagua sites: Elden Pueblo, 
Winona Village, and Ridge Ruin; and two Hohokam sites: Pueblo 
Grande and La Plaza, this paper attempts to determine Hohokam 
influence on Ancestral Puebloan and Sinagua sites. Specifically, shell 
from Wupatki Pueblo was analyzed for Hohokam style traits in or-
der to determine if the Hohokam traded or brought shell artifacts 
to Wupatki Pueblo as finished products or if shell manufacturing oc-
curred at Wupatki Pueblo. Ultimately, this research adds valuable in-
formation about trade, migration, and social networks between the 
Hohokam, Sinagua, and Ancestral Puebloans, which is important to 
understanding function, complexity, ideology, adaptation, resilience, 
and the foundation of modern Pueblo cultures.

This arƟcůe aims to Ɖůace the sheůů arƟĨacts Ĩrom tu-
patki Pueblo, a Pueblo II to Pueblo III Ancestral Puebloan 
site, in the conteǆt oĨ ^outhwestern sheůů manuĨacturinŐ 
and distribuƟon. The tuƉatki Wuebůo sheůů assembůaŐe 
was anaůyzed aŐainst sheůů arƟĨact ƉroducƟon and dis-
tribuƟon Ĩrom three ^inaŐua sites and two Hohokam 
sites. This anaůysis was conducted to eǆamine whether 
the Hohokam inŇuenced �ncestraů Wuebůoans and the 
^inaŐua throuŐh miŐraƟon, downͲtheͲůine trade, or Ho-
hokam traders.

HOHOKAM PRESENCE AND
INFLUENCE ON ANCESTRAL 

PUEBLOANS AND THE SINAGUA

The Ɖresence and inŇuence oĨ the Hohokam at 
northern Arizona archaeological sites may be seen 
throuŐh miŐraƟon and trade.

Migration
^ince the ϭϵϮϬs, archaeoůoŐists have debated the 

Ɖresence and inŇuence oĨ the Hohokam on �ncestraů 
Puebloans and the Sinagua. Much research focused on 
Ancestral Puebloan and Sinagua sites with Hohokam 
traits aŌer the eruƉƟon oĨ ^unset �rater soůcano in 
�D ϭϬϲϰ. For eǆamƉůe, there is a hiŐh ĨreƋuency oĨ 
Hohokam traits such as cremaƟon buriaůs, baůůcourts, 
trash mounds, architecture, and traded goods, such as 
sƉindůe whorůs, ceramic ĮŐurines, 'iůaͲshouůdered ũars, 
redͲonͲbuī Ɖottery, and sheůů ornaments Ĩound at these 
sites ;MurƉhy ϮϬϬϬͿ. These arƟĨacts and traits indicate 
inŇuence Ĩrom the Hohokam, most ůikeůy due to miŐra-
Ɵon by the Hohokam to northern �rizona ;�oůton ϭϵϭϴ, 
ϭϵϯϲ, ϭϵϲϬ͖ Mc'reŐor ϭϵϯϳa, ϭϵϯϳbͿ.

�arůy researchers on Hohokam miŐraƟon to north-
ern Arizona include Lyndon L. Hargrave, Katherine 
Bartůett, Haroůd �oůton, and :ohn Mc'reŐor. �ůů these 
researchers are associated with the Museum oĨ Eorth-
ern �rizona ;ME�Ϳ. Michaeů ^tanisůawski, a Őraduate 
student attendinŐ �rizona ^tate hniversity ;�^hͿ in the 
ϭϵϲϬs, aůso conducted research on Hohokam miŐra-
Ɵon to northern �rizona. HarŐrave and Bartůett deter-
mined that there was a stronŐ Ɖresence and inŇuence 
oĨ the Hohokam at the site oĨ Turkey Tanks ;E� ϮϬϵϴͿ 
;Bartůett ϭϵϯϰ͖ HarŐrave ϭϵϯϮͿ. Bartůett ;ϭϵϯϰͿ attrib-
uted these Hohokam characterisƟcs to Hohokam miŐra-
Ɵon to northern �rizona. �oůton created the ͞bůack sand 
hyƉothesis͟ which stated that the eruƉƟon oĨ ^unset 
�rater soůcano aůůowed Ĩor better aŐricuůturaů condi-
Ɵons and thereĨore attracted other ƉeoƉůe to miŐrate to 
northern �rizona, such as the Hohokam ;�oůton ϭϵϯϲ, 
ϭϵϰϲ, ϭϵϲϬͿ. Mc'reŐor aŐreed with �oůton and thouŐht 
that the eruƉƟon oĨ ^unset �rater soůcano attracted mi-
Őrant ƉoƉuůaƟons ;Mc'reŐor ϭϵϰϭͿ. �ddiƟonaůůy, ^tani-
slawski agreed with Colton and McGregor and believed 
that the Sinagua were a homogenous culture before the 
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eruƉƟon oĨ ^unset �rater soůcano. �Ōer the eruƉƟon, 
various ƉeoƉůe Ĩrom diīerent reŐions, such as MoŐoů-
lon, Chaco Canyon, and Hohokam, migrated to northern 
Arizona and led to the cultural blending of the Sinagua 
;^tanisůawski ϭϵϲϯͿ.

�rchaeoůoŐists ;Downum ϭϵϴϴ͖ Fish et aů. ϭϵϴϬ͖ 
Hevůy et aů. ϭϵϳϵ͖ <eůůy ϭϵϳϭ͖ Wiůůes ϭϵϳϴ, ϭϵϳϵͿ have 
chaůůenŐed �oůton s͛ ͞bůack sand hyƉothesis.͟  :ohn W. 
tiůson ;ϭϵϲϵͿ ƉroƉosed that the cause oĨ the inŇuǆ oĨ 
migrants from the surrounding culture areas was not 
due to the increase in aŐricuůturaů condiƟons Ĩrom the 
eruƉƟon oĨ ^unset �rater soůcano, but rather was due 
to an increase in ƉoƉuůaƟon in these cuůtures. �ddiƟon-
aůůy, Wiůůes ;ϭϵϳϴ, ϭϵϳϵͿ and Fish et aů. ;ϭϵϴϬͿ aŐreed 
with tiůson s͛ criƟcisms oĨ the ͞bůack sand hyƉothesis.͟  
Wiůůes ;ϭϵϳϴ, ϭϵϳϵͿ does not aŐree with the idea that 
prehistoric migrants moved to northern Arizona due to 
an increase in aŐricuůturaů ƉroducƟvity Ĩrom the eruƉ-
Ɵon oĨ ^unset �rater soůcano. /nstead, an increase in 
rainfall and warmer temperatures rather than volcanic 
muůch increased ƉoƉuůaƟon. Wiůůes ;ϭϵϳϵͿ aůso states 
that the increase in ƉoƉuůaƟon seen in the ^inaŐua aŌer 
the eruƉƟon oĨ ^unset �rater soůcano can aůso be seen 
throuŐhout the ^outhwest at the same Ɵme. ThereĨore, 
the increase in ƉoƉuůaƟon is not ũust uniƋue to the ^ina-
Őua ;Wiůůes ϭϵϳϵͿ.

Many archaeoůoŐists, such as Fish et aů. ;ϭϵϴϬͿ, 
ƋuesƟon the idea that Hohokam miŐraƟon to northern 
Arizona ever happened. Instead, they propose that Ho-
hokam inŇuence and Ɖresence in northern �rizona is a 
resuůt oĨ trade reůaƟons and Hohokam traders coͲůivinŐ 
at large Ancestral Puebloan and Sinagua sites. Murphy 
;ϮϬϬϬͿ aŐrees with this and states that it is ůikeůy that 
Hohokam people were co-residents at Sinagua sites, 
sƉeciĮcaůůy at tinona siůůaŐe and RidŐe Ruin.

Trade
Mc'uire and Downum ;ϭϵϴϮͿ aƉƉůied a downͲtheͲ

ůine modeů to eǆamine Ɖrehistoric northͬsouth trade 
networks to heůƉ eǆƉůain sheůů Ĩound at ^inaŐua sites 
and Kayenta branch black-on-white ceramics found at 
Hohokam sites. :erniŐan ;ϭϵϳϴͿ discussed the near ab-
sence of shell ornaments at Ancestral Puebloan sites, 
which contrasts with Hohokam sites where there is a 
hiŐh Ɖresence oĨ sheůů ornaments. :erniŐan ;ϭϵϳϴͿ thinks 
this is due to indirect trade between the Hohokam and 
Ancestral Puebloans rather than through direct trade. 
:erniŐan ;ϭϵϳϴͿ ƉroƉoses that the Hohokam traded 
with the Mogollon who then traded with the Ancestral 
Wuebůoans. �n anaůysis oĨ the sheůů arƟĨacts recovered 
Ĩrom eǆcavaƟons at tuƉatki Wuebůo reveaůed that sheůů 
arƟĨacts at tuƉatki Wuebůo oriŐinated Ĩrom the 'uůĨ 
oĨ �aůiĨornia, coast oĨ �aůiĨornia, and 'uůĨ oĨ Meǆico. � 
hiŐh ƋuanƟty oĨ worked sheůů indicates trade Ĩrom the 
Hohokam to the residents of Wupatki Pueblo (Stani-
sůawski ϭϵϲϯͿ. Miůůs and FerŐuson ;ϮϬϬϴͿ indicated that 
the presence of shell trumpets at northern Arizona sites 

aůůowed Ĩor the idenƟĮcaƟon oĨ sociaů networks reůated 
to rituaů ƉracƟces.

�ddiƟonaůůy, archaeoůoŐists can see the inŇuence 
of the Hohokam through ballcourts at Sinagua and 
�ncestraů Wuebůoan sites. tiůcoǆ ;ϭϵϵϯͿ and Fish et aů. 
;ϭϵϴϬͿ suƉƉort the idea that Hohokam styůe baůůcourts 
at northern �rizona sites were ƉerhaƉs redistribuƟon 
centers and thereĨore aůůowed Ĩor trade and eǆchanŐe 
to transpire between the Sinagua, Ancestral Puebloans, 
and the MoŐoůůon. MurƉhy ;ϮϬϬϬͿ and HedƋuist ;ϮϬϭϮͿ 
determined that eǆoƟc Őoods in ^inaŐua and �ncestraů 
Puebloan sites were more likely to be found at sites with 
large ceremonial structures such as kivas, ballcourts, 
and plazas.

�Ōer the eruƉƟon oĨ ^unset �rater soůcano, there 
was a dramaƟc shiŌ in ^inaŐua communiƟes as evi-
denced by the construcƟon and use oĨ Hohokam baůů-
courts. The construcƟon and use oĨ Hohokam baůůcourts 
not only allowed for public ritual, but also allowed for 
an inteŐraƟon oĨ the reŐion throuŐh interacƟon net-
works and ůonŐͲdistance eǆchanŐe ;'runer ϮϬϭϮͿ. The 
inŇuence oĨ the Hohokam on the ^inaŐua couůd be evi-
dence of ritual pilgrimages by the Hohokam to the Sina-
Őua area to see voůcanic acƟvity ;>ekson ϮϬϬϴ͖ thittak-
er and <amƉ ϭϵϵϮͿ. O͛Hara ;ϭϵϵϴͿ eǆamined Hohokam 
styůe redͲonͲbuī ceramics at northern �rizona sites and 
determined that the ceramics were manufactured by Si-
naŐua ƉeoƉůe who were attemƉƟnŐ to create sociaů con-
necƟons with Hohokam tradinŐ Ɖartners, the ^outhern 
^inaŐua introduced these ceramics to the Eorthern ^i-
nagua, or a Hohokam trader could have lived at Winona 
Village.

IMPORTANCE OF SHELL

Shell was important to prehistoric peoples because 
it showed power, esteem, and security through wealth. 
Shell jewelry was a physical sign of wealth. By wearing 
shell jewelry as an individual, wealth was visible to all 
other members oĨ society ;:erniŐan ϭϵϳϴͿ.

^heůů arƟĨacts indicate the deŐree oĨ Hohokam Ɖres-
ence and inŇuence at �ncestraů Wuebůoan and ^inaŐua 
sites. ̂ heůů arƟĨacts were used as adornment and showed 
ƉresƟŐe, weaůth, and authority. ^heůů adornment couůd 
have siŐniĮed a Ɖerson s͛ ethnicity, sociaů status, or mem-
bershiƉ in a reůiŐious or sociaů ŐrouƉ ;HedƋuist ϮϬϭϮͿ. 
This can be seen through Glycymeris bracelets which 
are siŐniĮers oĨ beinŐ Hohokam ;Bayman ϮϬϬϮͿ. ^heůů 
bracelets are more common at Ancestral Puebloan and 
^inaŐua sites durinŐ the Ɵme Hohokam styůe baůůcourts 
were used and are found concentrated at sites with ball-
courts ;MurƉhy ϮϬϬϬ͖ HedƋuist ϮϬϭϮͿ. This shows an in-
Ňuence and Ɖresence oĨ the Hohokam based on sheůů 
braceůets in reůaƟon to baůůcourts.

The importance of shell can also be seen in mod-
ern day EaƟve �merican tribes. >yůe BaůenƋuah ;ϮϬϭϯͿ, 
a member of the Hopi tribe, states that marine shell 
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Figure 1. Prehistoric trade routes of shell from the Gulf of California, coast of California, and Gulf of Mexico to the South-
west (Adapted from Brand 1938; Schinsing 2012).

has many symboůic traits. ^heůů Ɵnkůers were Ɵed to-
gether and worn to make noise. Since water is scarce 
in the ^outhwest, the sound oĨ sheůůs rattůinŐ toŐether 
is a way to summon rain. The sound oĨ sheůůs rattůinŐ 
toŐether is aůso a metaƉhoricaů connecƟon to wanƟnŐ 
or needing water. Shells carved into frogs also indicate 
the imƉortance oĨ the connecƟon to water ;BaůenƋuah 
ϮϬϭϯͿ. Wrehistoric ƉeoƉůes oŌen used ^trombus sheůůs 
as trumpets to summon horned serpents that lived in 
water and controůůed snow, rain, and the Ňow oĨ water 
;HedƋuist ϮϬϭϮͿ.

SIGNIFICANCE OF PREHISTORIC
SHELL TRADE

Trade and eǆchanŐe are imƉortant research issues 
in the prehistoric Southwest because they show the im-
Ɖortance oĨ reůaƟonshiƉs with other cuůtures ;FiŐure ϭͿ. 
^heůů is seen as an eǆoƟc resource in the ^outhwest be-
cause sheůůs were diĸcuůt to acƋuire since they oriŐi-

nated Ĩrom hundreds oĨ miůes away ;HedƋuist ϮϬϭϮͿ. 
Wrehistoric sheůů trade oŌen Ĩoůůows a distanceͲdecay 
modeů. TyƉicaůůy, ƉeoƉůe eǆchanŐe nonͲƉresƟŐe uƟůitar-
ian items within a short distance of their villages and ob-
tain ƉresƟŐe Őoods, such as sheůů, Ĩrom diīerent Ɖrehis-
toric ŐrouƉs sƉanninŐ hundreds oĨ miůes ;Bayman ϭϵϵϵͿ. 
Therefore, generally the farther north an archaeological 
site is in the Southwest, the less abundant shell is (Vokes 
ϭϵϵϵͿ. The ůarŐe ƋuanƟty oĨ sheůů at tuƉatki Wuebůo is 
siŐniĮcant because it shows that eǆtensive trade net-
works and trade reůaƟonshiƉs must have eǆisted in or-
der Ĩor the �ncestraů Wuebůoans to acƋuire such a ůarŐe 
ƋuanƟty oĨ sheůů obũects.

Trade is also important to social networks. Social 
networks in the ^outhwest transĨormed across sƉaƟaů, 
temporal, and social scales. Social distance does not al-
ways correůate with sƉaƟaů distance because the Ɖres-
ence oĨ network reůaƟonshiƉs sƉans ůonŐ ŐeoŐraƉhic 
distances. ^ƉaƟaů Ɖroǆimity Ɖredicts sociaů connected-
ness based on material culture from archaeological 
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sites. Most sociaů interacƟon, incůudinŐ the movement 
oĨ Őoods, took Ɖůace within a day s͛ round triƉ waůk Ĩrom 
home, thus archaeoůoŐists anƟciƉate that sites wouůd 
have stronŐer sociaů connecƟons to Ɖroǆimate sites 
;Miůůs et aů. ϮϬϭϮͿ. The eǆchanŐe oĨ sheůů in sociaů net-
works adds ƉresƟŐe to individuaůs who acƋuire, disƉůay, 
and controů these obũects ;Trubitt ϮϬϬϯͿ. The eǆchanŐe 
of shell in social networks in turn causes shell to be seen 
as a ƉresƟŐe Őood and, thereĨore, materiaůizes the Ɖoůit-
icaů, sociaů, and economic reůaƟonshiƉs between ƉeoƉůe 
at ůocaů and reŐionaů scaůes ;DeMarrais et aů. ϭϵϵϲͿ.

OBJECTIVES

/n this study, / aimed to address three obũecƟves 
based on the analysis of the shell assemblage from 
tuƉatki Wuebůo. First, / eǆamined where the sheůů ar-
ƟĨacts were beinŐ Ɖroduced and who Ɖroduced them. 
^econd, / eǆamined whether the sheůů came to tuƉatki 
Pueblo as a result of down-the-line trade, transporta-
Ɵon by traders, or miŐraƟon. Finaůůy, / eǆamined how the 
shell assemblage from Wupatki Pueblo compares to the 
shell assemblages from three Sinagua sites and two Ho-
hokam sites.

METHODS

The methods used Ĩor my research are idenƟĮca-
Ɵon and comƉarison. These methods aůůowed Ĩor a 
better understandinŐ oĨ the reůaƟonshiƉ between the 
Hohokam and tuƉatki Wuebůo based on sheůů arƟĨacts. 
These methods allowed me to determine the shell genus 
and arƟĨact tyƉes͖ comƉare sheůů assembůaŐes between 
�ncestraů Wuebůoan, ^inaŐua, and Hohokam sites͖ and 
determine the siŐniĮcance oĨ sheůů at tuƉatki Wuebůo.

Table 1. Comparison of shell artifacts and genera between sites 
used for this analysis.

/ aůso anaůyzed the sheůů to idenƟĨy Hohokam styůe 
arƟĨacts by reĨerencinŐ Hohokam Marine Shell Exchange 
and Artifacts ;Eeůson ϭϵϵϭͿ and Jewelry of the Prehis-
toric Southwest ;:erniŐan ϭϵϳϴͿ in order to determine 
if the Hohokam manufactured the shell objects and 
traded the objects to Wupatki Pueblo or if the people of 
tuƉatki Wuebůo manuĨactured sheůů obũects. �ddiƟon-
aůůy, there was the Ɖossibiůity oĨ ĮndinŐ sheůů debitaŐe 
present in the assemblage. If shell debitage was pres-
ent in the assemblage, it would allow for determining 
iĨ sheůů manuĨacturinŐ occurred at tuƉatki Wuebůo. Eo 
shell debitage was recorded or located in the Wupatki 
Pueblo shell assemblage.

Comparative Data
I compared the shell assemblage from Wupatki 

Pueblo to the shell assemblages of three other northern 
�rizona archaeoůoŐicaů sites ;Tabůe ϭͿ͗ tinona siůůaŐe 
;MurƉhy ϮϬϬϬͿ, RidŐe Ruin ;MurƉhy ϮϬϬϬͿ, and �ůden 
Pueblo. The comparison between the shell assemblage 
from Wupatki Pueblo and the shell assemblages from 
Winona Village, Ridge Ruin, and Elden Pueblo was un-
dertaken to determine the simiůariƟes and diīerences 
between northern Arizona archaeological sites regard-
inŐ arƟĨact tyƉes and sheůů Őenera ;Tabůes Ϯ and ϯͿ.

I also compared the shell assemblage from Wu-
patki Pueblo to Pueblo Grande and La Plaza which are 
Hohokam sites. OccuƉaƟon at Wuebůo 'rande occurred 
Ĩrom �D ϱϬϬ to �D ϭϰϱϬ with the Ɖeak oĨ its occuƉaƟon 
durinŐ the �ůassic Ɖeriod between �D ϭϭϱϬ and �D ϭϰϱϬ 
;�ndrews and Bostwick ϮϬϬϬͿ. OccuƉaƟon oĨ >a Wůaza 
occurred Ĩrom �D ϳϳϱ to �D ϭϯϬϬ, durinŐ the �oůoniaů, 
Sedentary, and Classic periods. The Ancestral Puebloan 
and Sinagua sites in this paper correspond with the Ho-
hokam ̂ edentary ;�D ϵϱϬ to ϭϭϬϬͿ and �ůassic ;�D ϭϭϬϬ 

Site Number of 
Shell Artifacts

Number of 
Shell Genera

Number of Shell 
Artifact Types

Ancestral Pueblo

Wupatki Pueblo ϭ,ϴϰϰ 22 ϭϯ

Subtotal 1,844 22 13

Sinagua

Elden Pueblo ϭ,ϯϬϴ Ϯϭ ϭϰ

RidŐe Ruin �omƉůeǆ Ϯϯϳ ϵ ϭϭ

Winona Village ϱϮϲ ϭϰ ϭϭ

Subtotal 2,071 26 17

Hohokam

La Plaza Ϯ,Ϯϱϰ ϭϴ ϳ

Pueblo Grande ϵ,Ϭϵϵ ϭϱ ϵ

Subtotal 11,353 24 12

Shell Identification
^heůů idenƟĮcaƟon determined sheůů Őenus 

and sƉecies, arƟĨact tyƉe, and whether the arƟ-
facts were Hohokam in style. I recorded the spe-
cies of the shell when possible. I photographed 
each sheůů Őenus and arƟĨact tyƉe. �rƟĨacts that 
had previously been analyzed were reanalyzed.

^heůů Őenus and sƉecies idenƟĮcaƟon was 
possible with several sources and guides including 
Dr. �hrisƟan �. Downum s͛ comƉaraƟve sheůů coů-
ůecƟon, A Guide to Field Identification: Seashells of 
North America ;�bbott ϭϵϴϲͿ, and A Field Guide to 
Shells: Atlantic and Gulf Coasts and the West In-
dies ;�bbott and Morris ϭϵϵϱͿ. /Ĩ sheůů Őenus and 
sƉecies idenƟĮcaƟon couůd not be determined, 
arƟĨact ƉhotoŐraƉhs were sent to �rthur sokes 
and Erika Heacock at the Arizona State Museum 
Archaeological Repository in Tucson, Arizona in or-
der to make the Őenus and sƉecies idenƟĮcaƟon. 
�ddiƟonaůůy, iĨ a determinaƟon was not Ɖossibůe, 
the arƟĨacts were cůassiĮed as unidenƟĮabůe.
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Table 2. Shell genera by culture.

Wupatki Pueblo Sinagua Hohokam

Aequipecten Anodonta Anodonta

Anodonta Argopecten Argopecten

Cardium Chione Cardiidae

Clima Chione/Glycymeris Cerithidea

Conus Conus Columbella

Cowry Cardium Conus

Dentalium Cerithidea Glycymeris

Glycymeris Cockle Haliotis

Haliotis Dentalium Helisoma

Laevicardium Glycymeris Laevicardium

Murex Haliotis Muricanthus

Nassarius Laevicardium Nassarius

Naticidae Nassarium Oliva

Neritina Nerita Olivella

Olivella Oliva Pecten

Oreohelix Olivella Pecten/Argopecten

Pecten Oreohelix Pectinidae

Polinices Ostrea Physa

Spondylus Pecten Pisidium

Spondylus/Chama Pyrene Pyrene

Strombus Rumina Spondylus

Turritella Spondylus Spondylus/Chama

Spondylus/Chama Trachycardium

Turritella Turritella

Trachycardium

Trivia

Table 3. Artifact types by culture.

Wupatki Pueblo Sinagua Hohokam

Bead Bead Awl

Bracelet BeadͬWendant Bead

Disc Bracelet Bracelet

Figurine BraceůetͬWendant �ut sheůů ĮŐurine

Mosaic Debitage Debitage

Eeedůe Fossil Eeedůe

Ornament Inlay Pendant

Pendant Pendant Ring

Ring WendantͬRinŐ RinŐͬearrinŐͬ 
pendant

Tinkler Reworked shell Tinkler

Trumpet Ring hnworked sheůů

hnworked sheůů Tesserae �oomorƉh

Worked shell Tinkler

hƟůity

Worked shell

hnworked sheůů

hnknown arƟĨact 
type

to ϭϰϱϬͿ Ɖeriods and thereĨore are contemƉoraneous 
with Pueblo Grande and La Plaza.

The comparison between the shell assemblage 
from Wupatki Pueblo and the shell assemblage from 
the Hohokam sites was conducted to determine the 
simiůariƟes and diīerences reŐardinŐ arƟĨact tyƉes and 
sheůů Őenus and sƉecies. �ddiƟonaůůy, the comƉarison 
was conducted to determine iĨ sheůů arƟĨacts with simi-
lar styles and designs found at Pueblo Grande and La 
Plaza were found at Wupatki Pueblo. This would suggest 
trade of completed manufactured shell objects from the 
Hohokam to the people of Wupatki Pueblo or the migra-
Ɵon oĨ Hohokam ƉeoƉůe to tuƉatki Wuebůo.

SITES

^iǆ archaeoůoŐicaů sites were used in this study͗ 
Wupatki Pueblo, Elden Pueblo, Winona Village, Ridge 
Ruin, Pueblo Grande, and La Plaza (Figure 2). The sites 
in this research, resƉecƟveůy, consist oĨ one �ncestraů 

Puebloan site, three Sinagua sites, and two Hohokam 
sites. Wupatki Pueblo was chosen as the main site to 
be analyzed because it is one of the largest sites in the 
FůaŐstaī area and contains �ncestraů Wuebůoan, ̂ inaŐua, 
Hohokam, and �hacoan attributes ;tiůcoǆ ϭϵϵϯͿ as weůů 
as a large shell assemblage. Elden Pueblo, Winona Vil-
lage, and Ridge Ruin were selected because they are all 
ůarŐe FůaŐstaī area sites that are contemƉoraneous with 
tuƉatki Wuebůo and have siŐniĮcant sheůů assembůaŐes 
that have been recently analyzed. Therefore, they are 
useful sites to analyze for local comparisons. Pueblo 
Grande and La Plaza were selected because they are sig-
niĮcant Hohokam habitaƟons that contain ůarŐe sheůů as-
semblages and are also contemporaneous with Wupatki 
Pueblo and the three Sinagua sites.

Wupatki Pueblo
tuƉatki Wuebůo ;E� ϰϬϱͿ is a Wuebůo // to Wuebůo 

/// site ůocated in northern �rizona, aƉƉroǆimateůy ϰϱ 
miůes Ĩrom FůaŐstaī, �rizona ;FiŐure ϯͿ. The site contains 
ϭϬϬ rooms with an associated Hohokam styůe baůůcourt 
;O͛Hara ϮϬϭϮͿ, bůowhoůe, and community room ;Dow-
num ϮϬϬϰͿ. tuƉatki Wuebůo is buiůt aůonŐ a sandstone 
ledge and would have stood at least three stories tall. It 
consists oĨ at ůeast ϳϬ Őround Ňoor rooms and ϯϬ uƉƉer 
Ňoor rooms. tuƉatki Wuebůo wouůd have had a ƉoƉuůa-
Ɵon oĨ about ϭϮϬ ƉeoƉůe ;^tanisůawski ϭϵϲϯͿ. tuƉatki 
Wuebůo was the reŐion s͛ ůarŐest and taůůest town. /t was 
a trading center, gathering place, landmark, place of sa-
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cred ceremony and rituaů, and a treasury oĨ eǆoƟc Őoods 
;Downum et aů. ϮϬϭϮͿ. �ncestraů Wuebůoans occuƉied 
tuƉatki Wuebůo Ĩrom around �D ϭϭϯϳ to �D ϭϮϱϬ ;Bur-
chett ϭϵϵϬ͖ Wiůůes ϭϵϵϲͿ, yet occuƉaƟon oĨ the tuƉatki 
Basin occurred as earůy as �D ϱϱϬ. tuƉatki Wuebůo wit-
nessed a ƉoƉuůaƟon boom in the earůy ϭϭϬϬs and aban-
donment occurred in the ůate ϭϮϬϬs ;Downum ϮϬϬϰͿ.

^heůů Ĩrom tuƉatki Wuebůo is housed at ME�, tu-
Ɖatki EaƟonaů Monument, and the testern �rchaeo-
ůoŐicaů and �onservaƟon �enter ;t���Ϳ. ^heůů Ĩrom the 
Įrst two insƟtuƟons was anaůyzed by the author and 
the sheůů arƟĨacts at t��� were Ɖreviousůy anaůyzed 

Figure 2. Map of site locations for sites used in this study.

by t��� staī. The sheůů data set Ĩor tuƉatki Wuebůo 
contains inĨormaƟon reŐardinŐ cataůoŐ number, arƟ-
fact type, completeness, measurements, provenience, 
descriƉƟon, condiƟon, Hohokam styůe arƟĨacts, sheůů 
count, and shell genus and species. The shell assem-
bůaŐe Ĩrom tuƉatki Wuebůo consists oĨ ϭ,ϴϰϰ arƟĨacts.

Elden Pueblo
�ůden Wuebůo ;E� ϭϰϮͿ is a Rio de FůaŐ, Wadre, and 

�ůden Whase ^inaŐua site ůocated aƉƉroǆimateůy seven 
miůes north oĨ FůaŐstaī, �rizona ;FiŐure ϰͿ. �ůden Wueb-
ůo dates Ĩrom �D ϭϬϳϬ to �D ϭϮϳϱ. �ůden Wuebůo is a 
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ϲϱ room, twoͲstory taůů Ɖuebůo with associated trash 
mounds, smaller pueblos, a community room, a kiva, 
and Ɖithouses. OccuƉaƟon oĨ �ůden Wuebůo took Ɖůace 
aŌer the eruƉƟon oĨ ^unset �rater soůcano, which is 
ůocated ũust ϭϬ miůes east. By �D ϭϭϬϬ, the ^inaŐua at 
Elden Pueblo started to build stone-lined pithouses, 
Ɖuebůos, and masonry structures ;Wiůůes ϮϬϬϵͿ. The 
pueblos consist of two to three rooms with each room 
housing a single family. These pueblos later became the 
center of Elden Pueblo.

By �D ϭϭϱϬ, �ůden Wuebůo was an imƉortant trade 
center. The people of Elden Pueblo made plainware 
Ɖottery, woven cotton teǆtiůes, and obsidian Ɖroũec-
tile points. These were traded with other cultures 

Ĩor sheůů ũeweůry, turƋuoise, mineraů ƉiŐments, arŐiů-
lite, painted ceramics, nose plugs, bird effigy vessels, 
carved bone hair pins, macaws, and copper bells 
;Wiůůes ϮϬϬϵͿ. The Ɖresence oĨ rare artiĨacts such as 
bird effigy vessels, bone hair pins, nose plugs, and 
turƋuoise mosaics in the shaƉe oĨ ĨroŐs and birds in 
flight suggests that Elden Pueblo was a hierarchical 
society ;Wiůůes ϮϬϬϵͿ.

�round �D ϭϮϱϬ, many ƉeoƉůe moved to �ůden 
Pueblo because of a drought in the region. A large com-
munity room was buiůt in Ɖůace oĨ the kiva. �onƟnued 
drought and cooler temperatures did not allow for ag-
riculture and therefore abandonment of Elden Pueblo 
occurred by �D ϭϮϳϱ ;Wiůůes ϮϬϬϵͿ.

Figure 3. Wupatki Pueblo South Unit, North Unit, amphitheater, and ballcourt, view to the northwest (Image by author 2017).

Figure 4. Overview of a roomblock of Elden Pueblo, view to the northeast (Image by author 2017).
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�oconino EaƟonaů Forest staī anaůyzed ϭ,ϯϬϴ sheůů 
arƟĨacts Ĩrom �ůden Wuebůo. The sheůů data set Ĩor �ůden 
Wuebůo contains inĨormaƟon reŐardinŐ cataůoŐ num-
ber, arƟĨact tyƉe, comƉůeteness, measurements, Ɖro-
venience, descriƉƟon, condiƟon, sheůů count, and sheůů 
genus and species.

Winona Village
tinona siůůaŐe ;E�Ϯϭϯϭ, E�ϮϭϯϮ, E�Ϯϭϯϯ, 

E�Ϯϭϯϰ, E�Ϯϭϯϱ, and E�ϯϲϰϰͿ is a Wadre Whase ^ina-
Őua site comƉůeǆ daƟnŐ Ĩrom �D ϭϬϳϱ to �D ϭϭϮϱ and 
is ůocated aƉƉroǆimateůy ϭϳ miůes northeast oĨ FůaŐstaī, 
�rizona near the town oĨ tinona ;FiŐure ϱͿ.

Winona Village consists of a large pithouse vil-
ůaŐe with Įve main cůusters oĨ Ɖithouses, smaůů surĨace 
structures, trash mounds, and a ballcourt (McGregor 
ϭϵϯϳa, ϭϵϯϳbͿ. then :ohn �. Mc'reŐor recorded the 
site in ϭϵϯϱ, he idenƟĮed each cůuster as an individuaů 
site. Mc'reŐor, with the heůƉ oĨ ME� and the �rizona 
^tate Teachers �oůůeŐe ;now known as Eorthern �rizo-
na hniversityͿ, eǆcavated the tinona siůůaŐe baůůcourt 
and other Ĩeatures in the area. /n ϭϵϯϱ, archaeoůoŐists 
trenched the ballcourt walls, tested the center, and 
completely cleaned the ballcourt. The ballcourt was 
Ĩuůůy eǆcavated Ĩrom ϭϵϯϲ to ϭϵϯϳ and was determined 
to be Hohokam in style. The Works Progress Administra-

Ɵon conducted addiƟonaů eǆcavaƟons at tinona siůůaŐe 
in ϭϵϯϴ and ϭϵϯϵ usinŐ the same eǆcavaƟon techniƋues 
as Mc'reŐor ;MurƉhy ϮϬϬϬͿ. The addiƟonaů eǆcavaƟons 
showed addiƟonaů Hohokam inŇuence at tinona siů-
lage through a pithouse with Hohokam style architec-
ture, redͲonͲbuī ceramics, cremaƟon buriaůs, and sheůů 
ornaments ;O͛Hara ϮϬϭϮͿ.

This research Ĩocuses on siǆ sites Ĩrom the ti-
nona siůůaŐe site comƉůeǆ͗ E�Ϯϭϯϭ, E�ϮϭϯϮ, E�Ϯϭϯϯ, 
E�Ϯϭϯϰ, E�Ϯϭϯϱ, and E�ϯϲϰϰ. E�Ϯϭϯϭ consists oĨ one 
pithouse, a three-room masonry pueblo, and an associ-
ated trash mound ;Mc'reŐor ϭϵϰϭͿ.

E�ϮϭϯϮ is the baůůcourt at tinona siůůaŐe. /t Ɖer-
haƉs served a rituaů ĨuncƟon or as a trade center ;Eeů-
son ϭϵϵϭ͖ tiůcoǆ ϭϵϵϯ͖ tiůcoǆ and ^ternberŐ ϭϵϴϯͿ. Eo 
sheůů was recovered Ĩrom eǆcavaƟons oĨ the baůůcourt, 
but it is interesƟnŐ to note due to its Hohokam styůe.

E�Ϯϭϯϯ consists oĨ a cůuster oĨ sites with known 
Hohokam traits ;MurƉhy ϮϬϬϬ, O͛Hara ϮϬϭϮͿ. E�Ϯϭϯϯ� 
is known as ͞Hohokam House͟ because its Ĩeatures 
are reƉresentaƟve oĨ a ^edentary Hohokam Ɖithouse 
;Mc'reŐor ϭϵϰϭ͖ O͛Hara ϭϵϵϴͿ. The Ɖithouse is deeƉ 
with parallel sides, rounded corners, and an alcove on 
the east side. E�Ϯϭϯϯ� is aůmost idenƟcaů to eǆcavated 
Ɖithouses at ^naketown ;�� h͗ϭϯ͗ϭͿ. This Ɖithouse and 
a Ɖithouse at Turkey Tanks ;E�ϮϬϵϴͿ are the onůy ^ed-

Figure 5. Winona Village pithouse depression, view to the northeast (Image by author 2018).
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entary Hohokam styůe Ɖithouses Ĩound in the FůaŐstaī 
reŐion ;Mc'reŐor ϭϵϰϭͿ. Eot onůy is the architecture 
Hohokam in style, but also Hohokam style ceramics 
such as �oconino redͲonͲbuī and tinona redͲonͲbuī 
were Ĩound at E�Ϯϭϯϯ� ;Mc'reŐor ϭϵϰϭ͖ O͛Hara ϭϵϵϴͿ. 
E�ϮϭϯϯB is an eǆcavated surĨace structure ůocated south 
oĨ E�Ϯϭϯϯ�. /t is associated with E�Ϯϭϯϯ� and did not 
contain any sheůů arƟĨacts ;MurƉhy ϮϬϬϬͿ. E�Ϯϭϯϯ� is 
an eǆcavated Ɖithouse with Hohokam Ĩeatures such 
as curved corners and a ramped entrance (McGregor 
ϭϵϰϭͿ. E�Ϯϭϯϯ� is aůso an eǆcavated Ɖithouse. E�ϮϭϯϯT 
is the trash slope associated with the pithouses of 
E�Ϯϭϯϯ ;MurƉhy ϮϬϬϬͿ.

E�Ϯϭϯϰ consists oĨ two eǆcavated Ɖithouses, a cre-
maƟon area, and a trenched trash mound ;Mc'reŐor 
ϭϵϰϭͿ. E�Ϯϭϯϱ consists oĨ three eǆcavated Ɖithouses 
and one tested Ɖit deƉression ;Mc'reŐor ϭϵϰϭͿ. Wit-
house � shows evidence oĨ burninŐ durinŐ occuƉaƟon 
;MurƉhy ϮϬϬϬͿ. E�ϯϲϰϰ consists oĨ nine eǆcavated Ɖit-
houses, one tested pit depression, three trenched trash 
mounds, and one tested and trenched trash mound 
;Mc'reŐor ϭϵϰϭͿ.

Tracy L. Murphy previously analyzed the shell data 
set Ĩor tinona siůůaŐe Ĩor her Master s͛ thesis Ornamen-
tation and Social Affinity: Shell Ornaments and the Ho-
hokam Influence at Winona Village ;MurƉhy ϮϬϬϬͿ at 

Eorthern �rizona hniversity. The sheůů data set Ĩor ti-
nona siůůaŐe contains inĨormaƟon reŐardinŐ site, cata-
ůoŐ number, arƟĨact tyƉe, comƉůeteness, Ɖrovenience, 
condiƟon, sheůů count, and sheůů Őenus and sƉecies. The 
sheůů assembůaŐe Ĩrom tinona siůůaŐe consists oĨ ϱϮϲ 
arƟĨacts.

Ridge Ruin
RidŐe Ruin ;E� ϯϲϲϵͿ is a Wadre throuŐh �ůden 

Ɖhases ^inaŐua site comƉůeǆ daƟnŐ Ĩrom �D ϭϭϰϬ to 
�D ϭϭϳϬ ;O͛Hara ϮϬϬϴͿ and is ůocated aƉƉroǆimateůy 
ϮϬ miůes east oĨ FůaŐstaī, �rizona on the �oconino Ea-
Ɵonaů Forest ;FiŐure ϲͿ. RidŐe Ruin is a masonry Ɖuebůo 
with aƉƉroǆimateůy ϮϬ to Ϯϱ rooms. Many oĨ the rooms 
were two stories tall. The walls were made of sandstone 
blocks and basalt boulders. Ridge Ruin also consists of 
a raised Ɖůaƞorm, rock encůosures, and Ɖůazas. �rchae-
oůoŐists discovered an eůaborate buriaů, the MaŐician s͛ 
Buriaů, to the north oĨ the main Ɖuebůo in a ƉotenƟaů 
kiva ;Mc'reŐor ϭϵϰϯͿ. The buriaů contained over ϲϬϬ 
obũects incůudinŐ macaw skeůetons, Ɖainted sƟcks, ce-
ramics, lithics, painted basketry, shell, animal parts, rare 
stones, and mineraů ƉiŐments ;'runer ϮϬϭϮͿ. The MaŐi-
cian s͛ Buriaů shows how sheůů adornment was imƉortant 
in disƟnŐuishinŐ hiŐhͲstatus individuaůs in the northern 
^outhwest ;Tabůe ϰ͖ O͛Hara ϮϬϬϴ, ϮϬϭϱͿ.

Figure 6. Ridge Ruin, view to the northwest (Image by author 2018).
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/ do not sƉeciĮcaůůy discuss RidŐe Ruin in this re-
search, but I do discuss four sites in the Ridge Ruin com-
Ɖůeǆ͗ E�ϭϳϴϱ, E�ϯϲϳϯ, E�ϯϲϳϲ, and E�ϯϲϴϬ. E�ϭϳϴϱ is 
a Ɖuebůo oĨ ůess than ϮϬ rooms ;MurƉhy ϮϬϬϬͿ. E�ϯϲϳϯ 
is a comƉůeteůy eǆcavated Ɖithouse ůocated beůow a 
trash mound ;MurƉhy ϮϬϬϬͿ. E�ϯϲϳϲ is a tested trash 
mound and E�ϯϲϴϬ is a sinŐůe tested Ɖithouse covered 
by a trash sůoƉe ;MurƉhy ϮϬϬϬͿ.

Tracy >. MurƉhy anaůyzed the sheůů arƟĨacts Ĩrom 
RidŐe Ruin ;MurƉhy ϮϬϬϬͿ. The sheůů data set Ĩor RidŐe 
Ruin contains inĨormaƟon reŐardinŐ site, cataůoŐ num-
ber, arƟĨact tyƉe, comƉůeteness, Ɖrovenience, condi-
Ɵon, sheůů count, and sheůů Őenus and sƉecies. The sheůů 
assembůaŐe Ĩrom RidŐe Ruin consists oĨ Ϯϯϳ sheůů arƟ-
facts from four sites.

Pueblo Grande
Wuebůo 'rande ;�� h͗ϵ͗ϭͿ is a Wioneer, �oůoniaů, 

^edentary, and �ůassic Ɖeriod Hohokam site ;FiŐure ϳͿ. 
Wuebůo 'rande dates Ĩrom around �D ϱϬϬ to �D ϭϰϱϬ 
with the Ɖeak oĨ its occuƉaƟon between �D ϭϭϱϬ and 
�D ϭϰϱϬ ;�ndrews and Bostwick ϮϬϬϬͿ. Wuebůo 'rande 
is ůocated two miůes west oĨ the WaƉaŐo Buttes and on 
the north side of the Salt River (Andrews and Bostwick 
ϮϬϬϬͿ in Whoeniǆ.

Table 4. Shell artifacts recovered from the Magician’s 
Burial (O’Hara 2008).

Genus Artifact Type Count

Abalone Earrings 2

Abalone Pigment stained shell fragments hnknown

Abalone Whole shell ϭ

Cardium Whole shell ϱ

Conus Tinklers hnknown

Galeodea Wooden swallowing sword with 
whole shell on handle

ϭ

Glycymeris Bird shaped mosaic bracelet ϭ

Turritella Pendant ϭ

hnidenƟĮed Cut-out shell pendants 2

hnidenƟĮed Lizard-shaped pendant 2

hnidenƟĮed Rim of large shell ϭ

hnidenƟĮed Stone and shell bead cap ϭϬϬн

hnidenƟĮed ^waůůowinŐ sword with turƋuoise 
and shell mosaic crescent handle

ϭ

hnidenƟĮed TurƋuoise and sheůů earrinŐs hnknown

hnidenƟĮed TurƋuoise and sheůů mosaic cres-
cent

ϭ

hnidenƟĮed TurƋuoise and sheůů Ɖendant ϭ

Figure 7. Pueblo Grande platform mound, view to the northwest (Image courtesy of Selena 
Soto 2018).

The iniƟaů settůe-
ment of Pueblo Grande 
occurred around �D ϱϬϬ 
and is evidenced by a ca-
nal system on the south-
ern edge of the site. By 
�D ϳϱϬ, Wuebůo 'rande 
consisted of pithouses, 
trash mounds, cemeter-
ies, and a ball court. Dur-
inŐ this Ɵme, the canaů 
system eǆƉanded to irri-
gate farmlands. Between 
�D ϵϬϬ and �D ϭϭϱϬ, a 
smaůů circuůar Ɖůaƞorm 
mound was built. Be-
tween �D ϭϭϱϬ and �D 
ϭϰϬϱ, Wuebůo 'rande eǆ-
Ɖanded severaů Ɵmes. 
� ůarŐe Ɖůaƞorm mound 
was built, coursed-adobe 
houses arranged in com-
pounds replaced pithous-
es, more irriŐaƟon canaůs 
were built, and a tower-
ůike ͞BiŐ House͟ simiůar 
to that of Casa Grande 
Ruins ;�� ��͗ϬϮ͗ϭϰͿ was 
constructed. /n �D ϭϯϱϴ, 
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ůarŐe Ňoods oĨ the ^aůt River occurred. These Ňoods 
most likely led to the collapse and restructuring of 
Pueblo Grande and other sites in the surrounding area. 
By �D ϭϰϱϬ, the Hohokam abandoned Wuebůo 'rande 
;�ndrews and Bostwick ϮϬϬϬͿ.

The shell data set for Pueblo Grande contains infor-
maƟon reŐardinŐ arƟĨact tyƉe, Ɖrovenience, sheůů count, 
and shell genus and species. The shell assemblage from 
Wuebůo 'rande consists oĨ ϵ,Ϭϵϵ sheůů arƟĨacts ;'ross 
and ^tone ϭϵϵϰͿ.

La Plaza
>a Wůaza ;�� h͗ϵ͗ϭϲϱͿ is a �oůoniaů and ^edentary 

Hohokam site. OccuƉaƟon oĨ >a Wůaza occurred Ĩrom �D 
ϳϳϱ to �D ϭϯϬϬ. The site aůso dates to the ϭϴϲϬs throuŐh 
the ϭϵϳϬs, but the historic occuƉaƟon oĨ >a Wůaza wiůů 
not be discussed. La Plaza is located on Eighth Street 
near �rizona ^tate hniversity s͛ camƉus in TemƉe, �ri-
zona ;triŐht and <wiatkowski ϮϬϬϱͿ.

>a Wůaza encomƉasses rouŐhůy ϯϴϬ acres. The site 
consists oĨ ƟŐhtůy cůustered habitaƟon Ĩeatures. ^ev-
enteen canaů seŐments run throuŐh the site. �ddiƟon-
aůůy, there are Ɖits, Ɖithouses, Ɖůaƞorm mounds, mis-
ceůůaneous Ĩeatures, and cremaƟons ;<wiatkowski and 
triŐht ϮϬϬϱ͖ ^tone ϭϵϵϭ͖ Turney ϭϵϮϵͿ. �ǆcavaƟons 
Įrst occurred at >a Wůaza in ϭϵϳϭ in order to saůvaŐe Ɖre-
historic cultural material located near Sun Devil Stadium 
;Hanson ϭϵϳϮͿ. More recent eǆcavaƟons occurred at >a 

Wůaza Ĩrom ϮϬϬϱ to ϮϬϬϳ by �rchaeoůoŐicaů �onsuůƟnŐ 
^ervices, >td. Ĩor the �entraů Whoeniǆͬ�ast saůůey >iŐht 
Raiů Transit Wroũect ;^chiůz et aů. ϮϬϭϭͿ.

Andrea Gregory and Glennda Gene Luhnow ana-
lyzed the shell assemblage from La Plaza (Gregory 
ϮϬϭϭͿ. The sheůů data set Ĩor >a Wůaza contains inĨorma-
Ɵon reŐardinŐ arƟĨact tyƉe, comƉůeteness, Ɖrovenience, 
condiƟon, sheůů count, and sheůů Őenus and sƉecies. The 
sheůů assembůaŐe Ĩrom >a Wůaza consists oĨ Ϯ,Ϯϱϰ sheůů 
arƟĨacts.

WUPATKI PUEBLO RESULTS

tuƉatki Wuebůo has a totaů oĨ ϭ,ϴϰϰ sheůů arƟĨacts 
consisƟnŐ oĨ ϮϮ diīerent Őenera and ϭϯ diīerent arƟ-
Ĩact tyƉes ;FiŐure ϴͿ. The comƉůeteness oĨ the obũects 
ranges from fragmented to whole. Wupatki Pueblo has 
evidence of burnt, smoothed, polished, incised, and re-
worked shell. Within the site, archaeologists found shell 
arƟĨacts in rooms, trenches, trash mounds, retaininŐ 
walls, room trash, on the surface, in the amphitheater, 
and in the ballcourt.

The Ɖresence oĨ Hohokam inŇuence or Hohokam 
style in the Wupatki Pueblo shell assemblage is seen 
throuŐh Hohokam styůe arƟĨacts. Out oĨ ϭ,ϴϰϰ sheůů arƟ-
Ĩacts, ϭ,ϭϭϱ are Hohokam in styůe. OĨ the remaininŐ ϳϮϵ 
arƟĨacts, ϮϱϬ do not eǆhibit Hohokam styůe or desiŐn 
and ϰϳϵ are indeterminate. ThereĨore, aƉƉroǆimateůy 

Figure 8. Frequency of artifact types and shell genera at Wupatki Pueblo. 
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ϲϬ Ɖercent oĨ the sheůů assembůaŐe Ĩrom tuƉatki Wueb-
ůo eǆhibits Hohokam styůe.

Most arƟĨacts that are Hohokam in styůe are Olivella 
and Spondylus beads ;FiŐure ϵͿ. These consist oĨ disc, 
tubular, bilobed, and tabular beads, which are Hohokam 
in style.

The neǆt most Ɖrevaůent Hohokam styůe arƟĨact are 
Glycymeris braceůets ;FiŐure ϭϬͿ. Out oĨ ϭϴϰ 'ůycymeris 
braceůets, ϭϴϮ are Hohokam in styůe. Glycymeris brace-
ůets are a siŐniĮer oĨ beinŐ Hohokam and the hiŐh Ɖres-
ence of Hohokam style Glycymeris bracelets at Wupatki 
Pueblo indicates a strong Hohokam presence due to mi-
ŐraƟon or trade or a combinaƟon oĨ the two.

/n addiƟon to Hohokam styůe beads and braceůets 
are Ɵnkůers and ĮŐurines. The maũority oĨ Conus Ɵnkůers 
at tuƉatki Wuebůo are unmodiĮed, but Ĩour eǆhibit in-
cising. Figurines depict the forms of humans, lizards, 
and frogs.

Finaůůy, Ɖendants Ĩound at tuƉatki Wuebůo diīer in 
shaƉe and eǆhibit Hohokam styůe. The Ɖendants at tu-
Ɖatki Wuebůo eǆhibit obůonŐ, tabuůar, disc, hook, needůe, 
biůobed, bird, ŇyinŐ bird, ůizard, rattůesnake, sunburst, 
and Ɖhaůůic shaƉes. Because Ɖendants are very disƟnct 
to Ɵme Ɖeriods, the Ɖendants indicate that the sheůů 
from Wupatki Pueblo is contemporaneous to the Ho-

hokam Colonial, Sedentary, and Classic periods. Wu-
Ɖatki Wuebůo is aůmost enƟreůy contemƉoraneous with 
the �ůassic Ɖeriod aůthouŐh there are deƉosits daƟnŐ to 
the Colonial and Sedentary periods. This indicates that 
the Hohokam style shell at Wupatki Pueblo ranged from 
�D ϳϱϬ to �D ϭϰϱϬ, which is contemƉoraneous with the 
Ancestral Puebloan chronology of Pueblo I to Pueblo IV, 
which ranŐes Ĩrom �D ϳϱϬ to �D ϭϰϬϬ. ^ince tuƉatki 
Wuebůo was occuƉied Ĩrom �D ϵϬϬ to �D ϭϮϳϱ, the Ho-
hokam styůe sheůů arƟĨacts Įt into the aƉƉroƉriate ranŐe 
of late Colonial, Sedentary, and early to middle Classic 
periods in Hohokam chronology. Since the date ranges 
correůate, they Ɖrovide an even stronŐer eǆamƉůe oĨ Ho-
hokam inŇuence throuŐh trade, miŐraƟon, or both oc-
curring at Wupatki Pueblo.

WUPATKI PUEBLO COMPARED TO 
SINAGUA SITES

The ̂ inaŐua sites have a totaů oĨ Ϯ,Ϭϳϭ sheůů arƟĨacts. 
The sheůů assembůaŐe consists oĨ Ϯϲ diīerent Őenera and 
ϭϳ diīerent arƟĨact tyƉes. The comƉůeteness oĨ sheůů at 
the Sinagua sites ranges from fragmented to whole. The 
Sinagua sites have evidence of burnt, polished, incised, 
and reworked shell.

Figure 9. Two Olivella whole beads, one Olivella tubular bead, eight Spondylus disc beads, four Spondylus bilobed beads, 
one Spondylus tabular bead, and nine Glycymeris whole beads (Image by author 2017).
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Figure 10. Glycymeris bracelet from Wupatki Pueblo (Image courtesy of Ryan 
Belnap, Dan Boone, and Christian E. Downum 2011).

tuƉatki Wuebůo and the ^inaŐua sites share ϭϰ oĨ the 
same shell genera. Both the Ancestral Puebloan and Sina-
gua sites had Olivella as the most prevalent shell genera 
present and Glycymeris as the second most prevalent.

Wupatki Pueblo and the Sinagua sites have seven 
arƟĨact tyƉes in common͗ bead, braceůet, Ɖendant ;FiŐ-
ure ϭϭͿ, Ɵnkůer, rinŐ, worked sheůů, and unworked sheůů. 
At both Wupatki Pueblo and the Sinagua sites beads are 

Figure 11. Laevicardium frog pendant from Elden Pueblo (Image courtesy of 
Peter J. Pilles, Jr. and Walter Gosart 2015).

the most prevalent and bracelets are 
the second most prevalent.

There is a presence of fragment-
ed and whoůe sheůů arƟĨacts at tu-
patki Pueblo and the Sinagua sites. 
The condiƟon oĨ sheůů arƟĨacts Ɖůays a 
Ɖart in iůůuminaƟnŐ the Ɖresence and 
inŇuence oĨ the Hohokam on the ^i-
nagua. Both Wupatki Pueblo and the 
Sinagua sites have beads as the most 
commonly found whole objects. The 
most commonly found fragmented 
objects in both cultures are bracelets. 
Wupatki Pueblo has a high presence 
oĨ ĨraŐmented Ɵnkůers, whiůe the ^i-
nagua sites have a high presence of 
fragmented beads, pendants, and un-
known arƟĨacts.

Both Wupatki Pueblo and the 
Sinagua sites have burnt, polished, 
incised, and reworked shell. What 
is unusual about the Sinagua sites is 
that two sites, Elden Pueblo and Wi-
nona Village, have evidence of shell 

debitage. Debitage was recovered at 
tinona siůůaŐe ;O͛Hara ϮϬϭϮͿ, but not 
at the tinona siůůaŐe comƉůeǆ sites 
analyzed in this study. There is no 
evidence of shell debitage at Wupatki 
Wuebůo or RidŐe Ruin indicaƟnŐ sheůů 
manufacturing most likely occurred at 
Elden Pueblo and Winona Village, but 
did not take place at Wupatki Pueblo 
or Ridge Ruin.

WUPATKI PUEBLO 
COMPARED TO HOHOKAM 

SITES

The Hohokam sites have a total 
oĨ ϭϭ,ϯϱϯ sheůů arƟĨacts. The sheůů as-
sembůaŐe consists oĨ Ϯϰ diīerent Ően-
era and ϭϮ diīerent arƟĨact tyƉes. The 
completeness of the shell ranges from 
fragmented to whole. There is evi-
dence of burnt, incised, painted, and 
polished shell. There is also evidence 
of shell debitage.

tuƉatki Wuebůo and the Hohokam sites have ϭϭ Ően-
era in common. Both Wupatki Pueblo and the Hohokam 
sites have Olivella as the most prevalent genus and 
Glycymeris as the second most prevalent genus. Spondy-
lus is the third most prevalent genus at Wupatki Pueblo 
yet it is rarely found at the Hohokam sites. Laevicardium 
is the third most prevalent genus at the Hohokam sites 
yet Laevicardium is not prevalent at Wupatki Pueblo.
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Wupatki Pueblo and the Hohokam sites have eight 
arƟĨact tyƉes in common͗ bead, braceůet, ĮŐurine, nee-
důe, Ɖendant, rinŐ, Ɵnkůer, and unworked sheůů. �t both 
Wupatki Pueblo and the Hohokam sites beads are the 
most Ɖrevaůent arƟĨact tyƉe and braceůets are the second 
most Ɖrevaůent. �t tuƉatki Wuebůo Ɵnkůers are the third 
most Ɖrevaůent arƟĨact tyƉe yet at the Hohokam sites un-
worked sheůů is the neǆt most Ɖrevaůent arƟĨact tyƉe.

There are simiůariƟes and diīerences between tu-
patki Pueblo and the Hohokam sites in terms of what 
tyƉes oĨ arƟĨacts are ĨraŐmented and what tyƉes are 
whole. The most commonly found whole objects at Wu-
patki Pueblo and the Hohokam sites are beads. The most 
commonly found fragmented objects at Wupatki Pueblo 
are braceůets and Ɵnkůers and the most commonůy Ĩound 
fragmented objects at the Hohokam sites are bracelets.

Both Wupatki Pueblo and the Hohokam sites have 
burnt, incised, and polished shell. Both have burnt brace-
lets, incised rings, and polished bracelets. Shell debitage 
is present at the Hohokam sites, but is not present at 
tuƉatki Wuebůo indicaƟnŐ sheůů manuĨacturinŐ was oc-
curring at the Hohokam sites, but not at Wupatki Pueblo.

CONCLUSIONS 

/n concůusion, there is a stronŐ connecƟon between 
Wupatki Pueblo and the Hohokam. The people of Wu-
patki Pueblo were not manufacturing shell objects. In-
stead, the Hohokam were manufacturing shell objects 
and trading these objects north to Wupatki Pueblo. The 
absence of shell debitage or shell manufacturing stone 
tools at Wupatki Pueblo indicates shell manufacturing 
was not occurrinŐ there but instead, sheůů arƟĨacts were 
being traded in by the Hohokam. Minimal shell manu-
facturing is evident at two Sinagua sites, Elden Pueblo 
and Winona Village, but most of the shell at the Sinagua 
sites was manufactured by the Hohokam which can be 
seen by the ůarŐe ƋuanƟty oĨ Hohokam styůe sheůů arƟ-
Ĩacts at these ^inaŐua sites. The ƋuanƟty oĨ sheůů, Ően-
era oĨ sheůů, and sheůů arƟĨact tyƉes at tuƉatki Wuebůo 
are like that of the Sinagua sites. This indicates there is 
a simiůar inŇuenƟaů reůaƟonshiƉ between the Hohokam 
and ^inaŐua. The ƋuanƟty oĨ sheůů at tuƉatki Wuebůo 
and the ^inaŐua sites is siŐniĮcantůy smaůůer than at the 
Hohokam sites. This Ɖattern suŐŐests downͲtheͲůine 
trade rather than Hohokam traders living at Wupatki 
Pueblo and the Sinagua sites. The people of Wupatki 
Wuebůo ůikeůy eǆchanŐed turƋuoise, ceramics, or ůithics 
with the Hohokam Ĩor sheůů arƟĨacts. The Hohokam are 
mainůy reƉresented by arƟĨacts such as sheůů ornaments 
and redͲonͲbuī ceramics at tuƉatki Wuebůo and the ^i-
nagua sites. For architecture, ballcourts are present at 
Winona Village, Ridge Ruin, and Wupatki Pueblo indicat-
inŐ that there was some sort oĨ Hohokam inŇuence on 
these sites. Therefore, based on the data presented in 
this arƟcůe, there is a stronŐ connecƟon between tu-
patki Pueblo and the Hohokam.
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Analysis of recently excavated ceramics from AMS-dated Early 
Formative contexts at AZ T:12:70 (ASM)/Pueblo Patricio in Phoenix, 
Arizona identified grog (i.e., crushed pottery) and local tempering 
materials, as confirmed by petrographic analysis. Single grain opti-
cally stimulated luminescence provides additional evidence of early 
grog-tempered ceramic production dates. Previous ceramic analyses 
within the Lower Salt River Valley viewed grog temper as common 
in Classic, Protohistoric, and Historic time periods but very rare to 
nonexistent in Preclassic contexts. This study expands the use of grog 
temper to AD 250–750. This evidence of prehistoric variability in ce-
ramic production within the Lower Salt River Valley offers another 
avenue for exploring the Hohokam’s origins and development.

This ƉaƉer summarizes the resuůts oĨ muůƟƉůe stud-
ies that stemmed from a chronological assessment of 
archaeoůoŐicaů Ĩeatures at the site oĨ �� T͗ϭϮ͗ϳϬ ;�^MͿͬ
Wuebůo Watricio within Bůock Ϯϯ oĨ Whoeniǆ, �rizona ;FiŐ-
ure ϭͿ. The resuůts oĨ the iniƟaů temƉoraů anaůysis Ɖre-
sented beůow yieůded conŇicƟnŐ resuůts, sƉeciĮcaůůy 
amonŐ Hohokam ŐroŐͲtemƉered Ɖůain ware Ɖottery 
and the dates of the features from which they came.  
Because the iniƟaů samƉůe was smaůů, and the ƉotenƟaů 
the results were erroneous, we needed to replicate our 
ĮndinŐs and incorƉorate other tesƟnŐ methods. The re-
suůts caůů into ƋuesƟon our understandinŐs oĨ Wrecůas-
sic Hohokam Ɖottery manuĨacture in the ^aůtͲ'iůa Basin. 
This ƉaƉer is orŐanized into discrete secƟons to heůƉ 
convey our Ɖath oĨ invesƟŐaƟon and discovery.

/n ϮϬϭϳ we conducted an anaůysis oĨ ceramic arƟ-
Ĩacts coůůected durinŐ >oŐan ̂ imƉson s͛ eǆcavaƟons at �� 
T͗ϭϮ͗ϳϬ ;�^MͿͬWuebůo Watricio within Bůock Ϯϯ oĨ Whoe-
niǆ, �rizona. Wuebůo Watricio was an intermittentůy oc-
cuƉied habitaƟon situated on the north bank oĨ the ^aůt 
River ;Henderson ϭϵϵϱͿ. �hronoůoŐicaů anaůyses suŐŐest 
a rouŐhůy ϭ,ϮϬϬͲyear sƉan oĨ occuƉaƟon Ĩrom the Red 

Mountain Ɖhase throuŐh the �ůassic Ɖeriod ;ca. �D ϮϱϬʹ
ϭϰϱϬͿ, aůbeit with one or more Ɖossibůe occuƉaƟon hia-
tuses during that span. The ceramic material included in 
this study was recovered Ĩrom conteǆts reůated to sev-
eraů contemƉoraneous Ɖits and ĨraŐmentary residenƟaů 
features within the site.

� totaů oĨ ϯϱϲ individuaů ceramic arƟĨacts were re-
covered. This total when calculated for minimum num-
ber oĨ vesseůs ;MEsͿ is reduced to n с ϯϮϯ sherds. MEs 
reduces the coůůecƟon size by caůcuůaƟnŐ as a count oĨ 
one, any sherds inferred to be from the same vessel, 
regardless of whether those sherds are directly conjoin-
abůe. This aƉƉroach reduces the ƉotenƟaů Ĩor arƟĮciaůůy 
inŇaƟnŐ sherd and attribute ĨreƋuencies by counƟnŐ 
sherds Ĩrom a sinŐůe vesseů as muůƟƉůe occurrences. The 
MEs vaůue is uƟůized Ĩor aůů the caůcuůaƟons in this study. 
Most oĨ the sherds were Ɖůain ware ;n с ϯϭϰ, ϵϳ.ϮйͿ 
and three characterisƟcs oĨ these undecorated ceram-
ics stood out. First, nearůy ϱϬй oĨ the sherds incůuded 
^outh Mountain Őranodiorite temƉer, indicaƟnŐ they 
were manufactured on the south side of the Salt River. 
^econd, many eǆamƉůes incůuded Ɖaste, temƉer, and 
surface colors that were strongly reminiscent of Brown 
Paste Variants (BPVs)— which are locally produced ce-
ramic containers that are decorated in the Middle Gila 
buī ware idiom ;�bbott and 'reŐory ϭϵϴϴͿ. However, 
our materiaů did not incůude any Ɖainted decoraƟons. 
Third, a notabůe ƉroƉorƟon ;ϭϵ.ϳйͿ oĨ the Ɖůain ware 
included crushed sherd temper (grog), along with other 
local tempering materials.

The presence of grog tempered plain ware within three 
out oĨ Ĩour oĨ the residenƟaů Ĩeatures invesƟŐated ůed to the 
iniƟaů concůusion that these Ĩeatures reƉresented a �ůassic 
or Protohistoric component. This conclusion was reinforced 
by the recovery of plain ware with grog temper from the 
invesƟŐaƟon oĨ Feature ϭ, an historic brick ĨoundaƟon ;FiŐ-
ure 2). These preliminary conclusions were based on the tra-
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Figure 1. Location of Phoenix and AZ T:12:70(ASM) and the lower Salt River drainage.

diƟonaů and wideůy acceƉted 
view that grog-tempered 
Ɖottery was manuĨactured 
within the lower Salt River 
Valley during the Classic peri-
od and later, but very rare to 
nonͲeǆistent in earůier Ɵme 
Ɖeriods ;�bbott ϭϵϵϰ, ϭϵϵϱ, 
ϮϬϬϬ, ϮϬϬϭ, ϮϬϭϭ͖ Hender-
son ϭϵϵϱ͖ teůůs ϮϬϬϲͿ. How-
ever, architectural analyses 
of the pit house features 
suggested they had early 
construcƟon dates. This evi-
dence incůuded smaůů Ňoor 
size, Őeneraůůy insubstanƟaů 
construcƟon ;Ĩew subŇoor 
pits, shallow pit depth, and 
unƉreƉared Ňoor surĨacesͿ 
;�abůe et aů. ϭϵϴϱ͖ Hackbarth 
ϮϬϭϬ, ϮϬϭϮ͖ Henderson 
ϭϵϵϱͿ. Their deƉth beůow 
modern ground surface also 
suggested an early date. Two 
ϷϺ� �M^ dates Ĩrom two Ɖit 
house Ĩeatures ;Features ϵ 
and ϭϳͿ conĮrmed these Ĩea-
tures date to the early part 
oĨ the Hohokam seƋuence 
;Feature ϵ, Beta ηϰϴϳϯϮϲ 
and ΀ϵϱ.ϰй΁ ϰϮϬ Ͳ ϱϲϰ caů 
�D ΀ϭϱϯϬ Ͳ ϭϯϴϲ caů BW΁͖ 
Feature ϭϳ, Beta ηϰϴϳϯϮϳ 
and ΀ϵϱ.ϰй΁ ϰϮϬ Ͳ ϱϲϰ caů �D 
΀ϭϱϯϬ Ͳ ϭϯϴϲ caů BW΁Ϳ. The 
early dates of the pit house 

LUMINESCENCE METHODS

For our study, selecting sherds as candidates for 
SG-OSL dating involved balancing four criteria. The 
Ĩirst ƉrereƋuisite was that the candidate sherd͛s Ɖaste 
had to include morphological and compositional at-
tributes that could be construed as grog. Second, the 
sherd shouůd incůude abundant Ƌuartz within its Ɖaste 
because it is the key mineral target for SG-OSL dat-
inŐ ʹ the more common these Őrains are within the 
sherd, the more likely a sound date will be obtained. 
Third, the sherds had to be sufficiently thick so that 
abrading the surfaces of the sherd would encounter 
ĨeůdsƉar or Ƌuartz Őrains that had not been eǆƉosed 
to light after the original firing episode. Finally, the 
candidate sherd could not have evidence of a re-firing 
event. Intense heat after deposition could reset the 
internal clock within the key grains targeted during 
the SG-OSL analysis. This latter point may not be a 
major issue when a secondary thermal event oc-
curred within a Ĩew years subseƋuent to the sherd͛s 

features where ceramics with grog temper were found 
raised the ƋuesƟon oĨ whether these ƉurƉorted �ůassic Ɖe-
riod andͬor historic ceramics had inĮůtrated these Ĩeatures 
throuŐh bioturbaƟon or some other simiůar mechanism. 

A preliminary study was conducted to clarify the 
ƉroducƟon date oĨ the ŐroŐͲtemƉered Ɖůain ware Ƌues-
Ɵon. For this study, we submitted one sherd Ĩor sinŐůeͲ
Őrain oƉƟcaůůy sƟmuůated ůuminescence ;^'ͲO^>Ϳ anaůy-
sis to resoůve the aŐe oĨ arƟĨacts and hence associated 
features. This method has the advantage of directly 
daƟnŐ the manuĨacture oĨ a ceramic vesseů, unůike the 
indirect nature oĨ radiocarbon daƟnŐ events wherein 
unaccounted bridŐinŐ events ;see Dean ϭϵϳϴͿ can re-
suůt in erroneous temƉoraů desiŐnaƟons. This chaůůenŐe 
is mostůy encountered in Hohokam conteǆts as the ͞oůd 
wood Ɖrobůem͟ ;aŌer ^chiīer ϭϵϴϳͿ. WosiƟve resuůts 
within the preliminary study led to the submission of 
Ĩour addiƟonaů ^'ͲO^> samƉůes, and ƉreciƉitated the 
need to conĮrm, throuŐh ƉetroŐraƉhy, that the incůu-
sions we characterized as ŐroŐ within the iniƟaů anaůysis, 
were in fact grog.
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Figure 2. Location of features at AZ T:12:70 (ASM)/Pueblo Patricio as identified by the Block 23, Heritage Square, Phoenix 
Convention Center, and CityScape projects, Phoenix, Arizona.  

initiaů ĨirinŐ and deƉosition͖ however, in a ůonŐͲůived 
village such as Pueblo Patricio, the potential for an 
anomalous date reflective of a secondary thermal 

event after initial firing increases. Therefore, the se-
ůection Ɖrocess eǆcůuded candidate sherds that were 
recovered Ĩrom burned conteǆts.
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>uminescence daƟnŐ is a method where charŐed 
ƉarƟcůes Őenerated throuŐh environmentaů radiaƟon 
are uƟůized to date when sƉeciĮc Őrains within a sherd 
were ůast eǆƉosed to ůiŐht or subũected to hiŐh heat, 
such as is the case when a ceramic container is Įred. 
These ƉarƟcůes accumuůate over Ɵme within the Ňaws 
in the crystaůůine structure oĨ those Őrains, sƉeciĮcaůůy 
Ƌuartz and ĨeůdsƉar. then these Őrains are subũected to 
suĸcient enerŐy, the stored ƉarƟcůes are reůeased in the 
Ĩorm oĨ ůiŐht ;Feathers ϮϬϬϯ͗ ϭϰϵϯͿ. Quartz and ĨeůdsƉar 
incůude ƉroƉerƟes that resuůt in stabůe and weůůͲknown 
accumuůaƟon oĨ these ƉarƟcůes over Ɵme. The date 
is calculated by measuring the amount of light that is 
reůeased, Ɖrovided the rate oĨ ƉarƟcůe accumuůaƟon is 
properly measured. The light energy released results in 
a zeroing event where the individual tested grains are 
emƉƟed oĨ their charŐed ƉarƟcůes in a simuůaƟon oĨ the 
same mechanism as would occur when the ceramic was 
eǆƉosed to hiŐh heat, or the individuaů Őrains were eǆ-
posed to the sun. Once this release of energy is mea-
sured, Ĩurther measurements are made throuŐh eǆƉos-
inŐ the materiaů to caůibrated amounts oĨ radiaƟon to 
determine the rate at which luminescence signals are 
Őenerated in the samƉůe ;>iƉo et aů. ϮϬϬϳͿ. To Őet a con-
troůůed resuůt, it is necessary to have a Őood esƟmate oĨ 
the backŐround radiaƟon Ɖresent within the sediment 
surrounding the ceramic sample that was the source of 
the charŐed ƉarƟcůes stored within the tarŐet Őrains. �s 
such, a soiů samƉůe is submitted Ĩor anaůysis aůonŐ with 
the ceramic materiaů. This soiů samƉůe is uƟůized to de-
termine the annuaů dose rate oĨ radiaƟon Ɖresent with-
in the environment by measurinŐ radioacƟve eůements 
such as thorium, uranium, and potassium within the soil 
samƉůe. ThrouŐh these techniƋues, the amount oĨ Ɖre-
viousůy accumuůated charŐed ƉarƟcůes, aůonŐ with the 
sensiƟvity oĨ the samƉůe to radiaƟon, and the amount oĨ 
radiaƟon the samƉůe was subũected to annuaůůy, a date 
can be derived Ĩrom the ůast Ɵme that materiaů was sub-
ũected to hiŐh heat or the interior ƉarƟcůes were sub-
ũected to sunůiŐht. This date is reƉresentaƟve oĨ when 
the key tarŐet Őrains were ůast emƉƟed oĨ their charŐed 
ƉarƟcůes, i.e., the ůast zeroinŐ event ;>iƉo et aů. ϮϬϬϳͿ. /n 
the case oĨ the materiaů Ĩrom the Bůock Ϯϯ Wroũect, our 
hoƉe was that the resuůƟnŐ date wouůd be reŇecƟve oĨ 
when the sherds were Įred at their Ɵme oĨ manuĨac-
ture, or in the case of sherds derived from cookware, 
Ɖossibůy when the vesseů was ůast uƟůized to cook Ĩood.

Four ceramic sherds were submitted to htah ^tate 
hniversity ;h^hͿ Ĩor anaůysis and Ɖrocessed under dim 
amber saĨeůiŐht condiƟons. The outer ΕϮ mm oĨ each 
sherd was removed with a small handheld drill at the 
ůowest seƫnŐ. This ůiŐhtͲeǆƉosed materiaů was submit-
ted for chemical analysis to calculate the dose rate con-
tribuƟon Ĩrom the sherd. The inner ceramic materiaů 
was ůiŐhtůy disaŐŐreŐated and Ɖrocessed Ĩor Ƌuartz oƉ-
Ɵcaůůy sƟmuůated ůuminescence ;O^>Ϳ daƟnŐ ĨoůůowinŐ 
standard ƉroceduresͲͲ sievinŐ, Őravity seƉaraƟon and 

acid treatments with H�ů and HF to isoůate the Ƌuartz 
comƉonent oĨ a sƉeciĮc ŐrainͲsize ranŐe, ϲϯͲϮϱϬ ђm. 
The Ɖurity oĨ the Ƌuartz samƉůes was checked by mea-
surement with inĨraͲred sƟmuůated ůuminescence ;/R^>Ϳ 
to detect the presence of feldspar.

The h^h >uminescence >aboratory Ĩoůůows the ůat-
est sinŐůeͲaůiƋuot reŐeneraƟveͲdose ;^�RͿ Ɖrocedures 
Ĩor ^'ͲO^> daƟnŐ oĨ Ƌuartz sand ;Murray and tintůe 
ϮϬϬϬ, ϮϬϬϯ͖ tintůe and Murray ϮϬϬϲ͖ Duůůer ϮϬϬϴͿ. The 
^�R Ɖrotocoů incůudes tests Ĩor sensiƟvity correcƟon and 
brackets the eƋuivaůent dose ;D�Ϳ the samƉůe received 
durinŐ buriaů by irradiaƟnŐ the samƉůe at diīerent doses 
(above the DE, plus a zero dose and a repeated dose to 
check Ĩor recuƉeraƟon oĨ the siŐnaů and sensiƟvity cor-
recƟonͿ. The resuůtant doseͲresƉonse data are Įt with 
a linear regression, from which the DE is calculated on 
the Central Age Model (CAM) of Galbraith and Roberts 
;ϮϬϭϮͿ oĨ the acceƉted Őrains. 'rains are reũected based 
on resuůts oĨ reƉeat Ɖoint ;хϯϬй oĨ unityͿ and zeroͲdose 
steƉs ;хϭ'y recuƉeraƟonͿ durinŐ ^�R anaůysis. The ^'Ͳ
O^> aŐes are reƉorted at Ϯʍ standard error and caůcuůat-
ed by dividing the DE (in grays, Gy) by the environmental 
dose rate ;'yͬkaͿ that the samƉůe has been eǆƉosed to 
during burial.

DoseͲrate caůcuůaƟon was determined by radioͲeůe-
mentaů anaůysis oĨ the h, Th, < and Rb content usinŐ /�WͲ
M^ and /�WͲ��^ techniƋues and conversion Ĩactors Ĩrom 
'uĠrin et aů. ;ϮϬϭϭͿ. Totaů Ƌuartz O^> dose rate was caů-
cuůated usinŐ beta and Őamma dose contribuƟon Ĩrom 
the sherd and gamma from soil dose rate sample-scaled 
to sherd thickness. The contribuƟon oĨ cosmic radiaƟon 
to the dose rate was calculated using sample depth, el-
evaƟon, and ůaƟtudeͬůonŐitude ĨoůůowinŐ Wrescott and 
Hutton ;ϭϵϵϰͿ. Dose rates are caůcuůated based on water 
content, sherd and soil chemistry, and cosmic contribu-
Ɵon ;�itken ϭϵϴϱͿ.

FIRST ROUND OF SG-OSL RESULTS

The Įrst ^'ͲO^> daƟnŐ samƉůe submitted to the 
h^h >uminescence >aboratory was a sherd with ŐroŐ 
temƉer Ĩrom a Ɖit house ;Feature ϳ, ^amƉůe FE ϭϬϳ.ϬϭͿ. 
The samƉůe returned an ^'ͲO^> date oĨ �D ϯϵϬʹϲϯϬ 
;Rittenour ϮϬϭϵͿ indicaƟnŐ that the vesseů the sherd 
oriŐinated Ĩrom was Ĩabricated someƟme durinŐ the 
ůate Red Mountain ;�D ϭʹϰϱϬͿ or earůy sahki ;�D ϰϱϬʹ
ϲϬϬͿ Ɖhases. The ^'ͲO^> evidence aŐreed weůů with the 
two ПТ� �M^ dates ;both �D. ϰϮϬʹϱϲϰͿ Ĩrom two other 
Ɖit houses incůuded in the study ;Features ϵ and ϭϳͿ ;FiŐ-
ure 2).

Secondary Study
To Ĩurther reinĨorce our resuůts, we eǆƉanded our 

sampling strategy to include other projects that had in-
vesƟŐated Wuebůo Watricio and recovered ceramic arƟ-
facts that might include grog temper. The parameters 
oĨ the eǆƉanded ^'ͲO^> daƟnŐ study were determined 
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by searching the published literature for archaeological 
eǆcavaƟons in Wuebůo Watricio with radiocarbon dated 
Red Mountain and Wioneer occuƉaƟons, incůudinŐ Heri-
taŐe ^Ƌuare ;Henderson ϭϵϵϱͿ, �ity^caƉe ;Hackbarth 
ϮϬϭϮͿ, and the Whoeniǆ �onvenƟon �enter ;Hackbarth 
ϮϬϭϬͿ ;FiŐure ϮͿ. �eramic anaůyses oĨ Ɖreviousůy dated 
Ɖit house Ĩeatures Ĩrom these ƉorƟons oĨ the site were 
eǆamined Ĩor descriƉƟons oĨ ŐroŐ temƉer within each 
Ĩeature s͛ coůůecƟons.

The literature search demonstrated that grog tem-
Ɖer was Ĩound in dated conteǆts oĨ onůy HeritaŐe ^Ƌuare 
;Henderson ϭϵϵϱͿ and was not menƟoned within the 
resuůts oĨ the Whoeniǆ �onvenƟon �enter Ɖroũect nor 
the CityScape project. Further, a petrographic analysis 
was ƉerĨormed on a seůecƟon oĨ ϭϯ sherds and two cůay 
samƉůes durinŐ the Whoeniǆ �onvenƟon �enter Ɖroũect 
as well as a sherd from Red Mountain phase deposits 
Ĩrom sites͗ �� h͗ϲ͗Ϯϭϯ ;�^MͿͬ>a �scueůa �uba, �� h͗ϭϬ͗Ϯ 
;�^hͿͬ Red Mountain, and �� s͗ϭϯ͗ϮϬϭ ;�^MͿͬ<earny 
;Hiůů ϮϬϭϬͿ. That study did not document ŐroŐ temƉer in 
its analyzed sample. Finally, the ceramics chapter for the 
�ity^caƉe Ɖroũect ůikewise did not incůude any menƟon 
of grog. Even so, we supposed that these analyses iden-
ƟĮed the Ɖrimary temƉerinŐ aŐents within the earůy 
material but had missed the grog. The literature search 
Ɖroduced a totaů oĨ ϭϴ Ĩeatures with earůy dates derived 
throuŐh their morƉhoůoŐy as weůů as anaůyƟc methods 
which incůuded radiocarbon and archaeomaŐneƟc dat-
inŐ, ;Tabůe ϭͿ. Once the Ĩeature ůist was comƉiůed, we 
reƋuested access to the ceramic coůůecƟons curated at 
Pueblo Grande Museum (PGM). 

�eramics Ĩrom the dated Ĩeatures were eǆamined 
using a binocular microscope. Sherds selected for the 
anaůysis were minimaůůy ϭ.ϱ cmР or larger. This prefer-
ence for large sherds was necessitated by the need to 
send half of the sherd for the second round of SG-OSL 
tesƟnŐ and have the remaininŐ haůĨ avaiůabůe Ĩor thin 
secƟoninŐ and ƉetroŐraƉhic anaůysis. The methods 
used to idenƟĨy ŐroŐ ƉarƟcůes durinŐ the iniƟaů ceramic 
anaůysis were adaƉted Ĩrom �bbott s͛ ;ϭϵϵϰͿ anaůysis oĨ 
ceramic arƟĨacts at Wuebůo 'rande, �� h͗ϵ͗ϭ ;�^MͿ. �b-
bott ;ϭϵϵϰ͗ϮϲϳͿ noted͗

'roŐ ĨraŐments are recoŐnizabůe in Ɖottery Ɖieces 
by their disƟnct coůor in comƉarison with the surround-
inŐ matriǆ, and someƟmes by rockͲĨraŐment incůusions 
(i.e., temper in temper). Sherd temper was coded as vis-
ibůe when at ůeast three ŐroŐ ĨraŐments were idenƟĮed, 
and at least one of these fragments contained obvious 
rock incůusions. The ůast reƋuirement ensured that cůay 
chunks resuůƟnŐ Ĩrom the incomƉůete ƉreƉaraƟon oĨ the 
cůay body were not misidenƟĮed as intenƟonaůůy added 
grog.

PGM Study Results
The number oĨ sherds idenƟĮed is undoubtedůy ůess 

than the actual number present within these features, 
due, in part, to our sampling strategy that targeted larg-

er sherds and also to challenges confronted during the 
analysis. Many of the sherds were either dirty or lacked 
fresh, clean breaks in which to view the paste and tem-
per, some sherds that may have included grog did not 
meet the three necessary grog-like inclusions needed 
to make a ƉosiƟve ŐroŐ idenƟĮcaƟon, and so were not 
included in the results. Based on these criteria we iden-
ƟĮed ϵϬ Ɖůain ware sherds that eǆhibited incůusions 
consistent with grog within their paste (Table 2). These 
sherds reƉresented coůůecƟons Ĩrom ϭϭ Ĩeatures and ϭ 
sub feature.

'roŐ incůusions in many oĨ the W'M arƟĨacts are 
Ɖink in coůor. This characterisƟc was observed in the 
materiaů Ĩrom Bůock Ϯϯ and was aůso noted by Hender-
son ;ϭϵϵϱͿ in her iniƟaů anaůysis oĨ the HeritaŐe ^Ƌuare 
assembůaŐe. Further, many oĨ the HeritaŐe ^Ƌuare baŐs 
had Henderson s͛ oriŐinaů tyƉoůoŐicaů number Ĩrom 
the iniƟaů anaůysis written on them, and severaů oĨ the 
sherds incůuded those desiŐnaƟons written in Ɖenciů 
on their surĨaces. �ůů the Henderson ϭϵϵϱ tyƉe codes 
encountered during the re-analysis that corresponded 
to the presence of grog also included South Mountain 
granodiorite temper.

Two Ĩeatures eǆamined durinŐ the reanaůysis re-
Ƌuire Ĩurther menƟon. Feature ϳϱϴ Ĩrom HeritaŐe 
^Ƌuare incůuded a baŐ ;^Ɖecimen ϲϳϴͿ which had within 
it smudged and polished plain ware sherds and a few 
Salado polychrome sherds. This is direct evidence that 
some ůeveů oĨ miǆinŐ had taken Ɖůace within that Ĩeature 
because an archaeomaŐneƟc date Ĩrom that Ĩeature 
places its use in the Red Mountain phase. As such, ma-
teriaůs Ĩrom ^Ɖecimen ϲϳϴ were not considered Ĩurther 
in this study. � sinŐůe baŐ Ĩrom Feature ϳϱϱ at HeritaŐe 
^Ƌuare ;^Ɖecimen ϭϬϬϵͿ incůuded a set oĨ three reͲcon-
joinable bowl rim sherds with a worked edge. The sherds 
incůuded a weak but deĮnite Ɖoůished sůiƉ on both the 
interior and eǆterior surĨaces. The Ɖrimary temƉerinŐ 
material within the sherds is South Mountain granodio-
rite in associaƟon with very Ɖrominent Ɖink ŐroŐ incůu-
sions. These sherds were the onůy red wares idenƟĮed 
during the analysis of grog-tempered sherds housed at 
W'M. Based on its decoraƟon, incůudinŐ the weak sůiƉ 
and polish present on both surfaces, combined with its 
ƉotenƟaů date within the earůy Ɵme Ɖeriod, and its ůack 
of mica, this sherd is arguably consistent with a locally 
manufactured version of the heavily micaceous Vahki 
Red.

The sample of four sherds that our team selected 
for both SG-OSL and petrographic analysis included 
^amƉůe FE ϲϴϵ recovered durinŐ the HeritaŐe ^Ƌuare 
Wroũect Ĩrom Ɖit house Feature ϳϱϴ, ^amƉůe FE ϭϱϯϮ 
recovered during the Block 22 Project from pit house 
Feature ϭϮϳ, and two samƉůes Ĩrom the Whoeniǆ �on-
venƟon �enter Wroũect, ^amƉůe FE ϭϬϭϭ recovered 
Ĩrom Ɖit house Feature ϲϰ and ^amƉůe FE ϮϬϵϴ Ĩrom 
Ɖit house Feature ϵϴ. �ůů oĨ the seůected sherds met the 
comƉosiƟonaů criteria discussed above. However, one 
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sherd, FE ϮϬϵϴ was too smaůů to incůude haůĨ Ĩor the 
ƉetroŐraƉhic ƉorƟon oĨ the study. /t was reƉůaced by a 
samƉůe ;FE ϭϬϳ.ϬϮͿ Ĩrom Ɖit house Feature ϳ ;Bůock Ϯϯ 
WroũectͿ. The seůecƟon oĨ aůternate ^amƉůe FE ϭϬϳ.ϬϮ 
was based on the presence of inclusions consistent 
with grog temper within the sherd, the fact that it was 
not going to be dated using SG-OSL, and the fact that 
it eǆhibited accessory temƉer Őrains disƟnct Ĩrom aůů 
the other samƉůes. FE ϭϬϳ.ϬϮ incůuded unknown sand 
temper, which was inconsistent with South Mountain 
Őranodiorite͖ its ƉetroŐraƉhic anaůysis couůd, thereĨore, 
Ɖrovide inĨormaƟon on variabiůity oĨ ƉroducƟon ůocaůe 
of these grog tempered sherds.

�s stated in the methods secƟon, to achieve con-
trolled results, it was necessary to include a soil sample 
with each oĨ the sherds submitted Ĩor ^'ͲO^> anaůysis 

Ĩor use in esƟmaƟnŐ the amount oĨ backŐround radia-
Ɵon each samƉůe sherd was subũected to whiůe it was 
buried. These soil samples needed to be taken from 
near the recovery ůocaƟon oĨ each sherd. Fortunateůy, in 
every case, PGM had curated an applicable soil sample 
from each of the selected features.

Second Round of SG-OSL Results
The iniƟaů round oĨ ^'ͲO^> tesƟnŐ conducted on a 

sherd recovered Ĩrom Ɖit house Feature ϳ ;FE ϭϬϳ.ϬϭͿ 
recovered durinŐ the Bůock Ϯϯ Ɖroũect returned an ^'Ͳ
O^> date oĨ �D ϯϵϬʹϲϯϬ ;Rittenour ϮϬϭϵͿ. The chro-
nometric resuůts Ĩor this sherd were subseƋuentůy re-
evaluated using baseline data gathered from the soil 
control samples analyzed during the second round of 
^'ͲO^> tesƟnŐ. The subseƋuent reĮned date Ĩor ^am-

Table 1. Features from Pueblo Patricio targeted for grog identification at PGM.
Feature Project Date 1 c Date 2 d Phase classification

ϯϴ H^ Ǔ �D ϰϬʹϯϴϬ ϯϬ B�Ͳ�D ϮϰϬ �arůy Red Mountain ;�D ϭʹϮϱϬͿ

ϳϱϯ H^ Ǔ �DϭϲϬʹϱϱϬ straƟĮed Ĩeature Ǘ Red Mountain ;�D ϭʹϰϱϬͿ

ϳϱϱ H^ Ǔ �D ϮϯϬʹϱϱϬ �maŐ ƉreĨerred oƉƟon is �D ϯϱϬʹϱϳϱ 
usinŐ ^t�sϮϬϭϬ f

Red Mountain ;�D ϭʹϰϱϬͿ

ϳϱϴ H^ Ǔ �D ϭϮϬʹϱϯϬ �maŐ ƉreĨerred oƉƟon Ĩrom Ɖit house 
is �D ϯϱϬʹϲϬϬ usinŐ ^t�sϮϬϭϬ ǘ

Red Mountain ;�D ϭʹϰϱϬͿ

ϴϯϰ H^ Ǔ �D ϮϯϬʹϱϱϬ ʹ >ate Red Mountain ;�D ϮϱϬʹϰϱϬͿ

ϴϱϵ H^ Ǔ �D ϯϰϬʹϲϬϬ straƟĮed Ĩeature Ǚ >ate Red Mountain ;�D ϮϱϬʹϰϱϬͿ

ϲϰ W�� ǔ �D ϰϮϬʹϲϭϬ �maŐ ƉreĨerred oƉƟon is �D ϱϱϬʹϳϲϱ 
usinŐ ^t�sϮϬϭϬ ǘ

>ate Red Mountain ;�D ϮϱϬʹϰϱϬͿ

ϵϰ W�� ǔ �D ϯϱϬʹϱϳϬ ʹ >ate Red Mountain ;�D ϮϱϬʹϰϱϬͿ

ϵϴ W�� ǔ �D ϯϴϬʹϱϱϬ Second ПТ� samƉůe Ĩrom Feature ϵϴ has 
Ĩour oƉƟons ;�D ϮϲϬʹϮϴϬ, ϯϯϬʹϰϱϬ, 

ϰϱϬʹϰϲϬ, and ϰϴϬʹϱϯϬͿ ǚ

>ate Red Mountain ;�D ϮϱϬʹϰϱϬͿ

ϭϲϭ W�� ǔ �D ϰϰϬʹϰϵϬ, ϱϮϬʹϲϰϬ ʹ >ate Red Mountain ;�D ϮϱϬʹϰϱϬͿ

ϭϳϵ W�� ǔ �D ϮϱϬʹϰϮϬ �maŐ ƉreĨerred oƉƟons are �D ϮϬϬʹ
ϰϳϱ and �D ϰϬϬʹϲϵϬ usinŐ ^t�sϮϬϭϬ ǘ

>ate Red Mountain ;�D ϮϱϬʹϰϱϬͿ

ϭϴϬ W�� ǔ �D ϭϰϬʹϯϴϬ ʹ �arůy Red Mountain ;�D ϭʹϮϱϬͿ

ϭϴϯ W�� ǔ �D ϮϰϬʹϰϮϬ �maŐ ƉreĨerred oƉƟon is �D ϭʹϰϬϬ us-
inŐ ^t�sϮϬϭϬ ǘ

>ate Red Mountain ;�D ϮϱϬʹϰϱϬͿ

ϭϵϯ W�� ǔ �D ϮϰϬʹϰϮϬ ʹ >ate Red Mountain ;�D ϮϱϬʹϰϱϬͿ

ϮϬϵ W�� ǔ �D ϭϯϬʹϯϱϬ �maŐ ƉreĨerred oƉƟon is �D ϯϱϬʹϲϳϱ 
usinŐ ^t�sϮϬϭϬ ǘ

�arůy Red Mountain ;�D ϭʹϮϱϬͿ

ϳϮ CityScape �D ϰϮϬʹϲϭϬ �D ϱϰϬͲϲϱϬ >ate Red Mountain ;�D ϮϱϬʹϰϱϬͿ

ϭϭϳ CityScape �ieneŐa ůonŐ ƉroũecƟůe Ɖoint ǜ �maŐ ƉreĨerred oƉƟon is �D ϱϱϬʹϳϲϱ 
usinŐ ^t�sϮϬϭϬ ǘ, Ǜ

�arůy Red Mountain ;�D ϭʹϮϱϬͿ

ϭϮϳ CityScape �D ϭϰϬʹϱϲϬ �maŐ ƉreĨerred oƉƟon is ϱϬϬ B� ʹ �D 
ϭϭϯ usinŐ ^t�sϮϬϭϬ ǘ 

Early to late Red Mountain (AD 
ϭʹϰϱϬͿ and sahki ;�D ϰϱϬʹϳϬϬͿ

Ǔ с HeritaŐe ^Ƌuare͖ ǔ с Whoeniǆ �onvenƟon �enter͖ Ǖ с �M^ date associated with Ĩeature, ϮͲsiŐma caůibrated dates unůess indicated otherwise͖ ǖ с sec-
ond �M^ or aůternaƟve daƟnŐ method Ĩor conteǆt͖ Ǘ с Feature ϳϱϯ is above Feature ϴϱϵ, which truncates Ɖossibůe date ranŐe oĨ Feature ϳϱϯ to �D ϭϲϬʹ
ϯϰϬ͖ ǘ с ReͲdated Ĩeatures Ĩrom Wuebůo Watricio usinŐ ^t�sϮϬϭϬ to be Ɖubůished ;Hackbarth ϮϬϭϵͿ͖ Ǚ с Feature ϴϱϵ is beůow Feature ϳϱϯ, which truncates 
Ɖossibůe data ranŐe oĨ Feature ϴϱϵ to �D ϯϰϬʹϱϱϬ͖ ǚ с Feature ϵϴ has one ϮͲsiŐma date ranŐe oĨ͗ �D ϮϲϬʹϮϴϬ, ϯϯϬʹϰϱϬ, ϰϱϬʹϰϲϬ, and ϰϴϬʹϱϯϬ͖
Ǜ с reanaůysis oĨ samƉůe usinŐ ^t�sϮϬϭϬ has Ĩour date oƉƟons, but onůy two oƉƟons ;ϱϬϬ B� to �D ϭϱϬ and �D ϭʹϰϬϬͿ cross dates with ƉroũecƟůe Ɖoint͖
ǜ с �ieneŐa ůonŐ ƉroũecƟůe Ɖoint date to ϳϬ B�Ͳ�D ϮϬϬ.
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Table 2. Results of the reanalysis of sherds from Red Mountain phase residential features at Pueblo Patricio.
Project Feature Specimen numbers with 

grog
Count Contexta Notes

W��ǔ ϲϰ ϴϳϭ, ϴϵϭ, ϵϮϳ, ϵϯϬ, ϵϰϬ, 
ϭϬϭϭ, ϭϬϭϳ, ϭϬϮϮ

ϭϯ ϭϬ and ϭϵ Pink grog very apparent in sherds

CityScape ϳϮ ϱϳϮ, ϳϬϭ, ϲϬϭ, ϵϵϰ, ϭϬϬϭ ϵ ϮϬ Caliche present in one sherd

W��ǔ ϵϰ ϭϰϮϱ, ϭϱϱϭ 2 ϭϵ, ϮϬ

W��ǔ ϵϴ ϭϱϳϰ, ϭϴϬϬ, ϭϵϭϵ, ϭϵϵϱ, 
ϮϬϵϴ 

ϵ ϭϬ, ϭϵ, ϮϬ ^herd Ĩrom FE ϮϬϵϴ sent, Ɖink ŐroŐ reƉresented, sherds 
present with phyllite or schist and grog.

CityScape ϭϮϳ ϭϰϯϵ, ϭϰϰϯ, ϭϰϳϵ, ϭϰϴϰ, 
ϭϱϯϮ, ϭϱϯϳ, ϭϱϴϰ, 

ϭϭ ϭϬ, ϭϵ, ϮϬ Sherds present with large amounts of grog

CityScape ϭϮϳ.Ϭϭ ϭϱϴϮ ϭ �ǆhibits an oǆidized surĨace

W��ǔ ϭϴϯ ϮϴϬϮ, ϮϱϱϬ, Ϯϱϯϯ, Ϯϱϰϱ ϱ ϭϵ Wink ŐroŐ Ɖresent aůonŐ with other coůors, some eǆhibit 
Įner ŐroŐ incůusions

W��ǔ ϭϵϯ Ϯϵϰϱ, ϮϴϵϮ, ϯ ϭϵ Pink grog present  

H^Ǖ ϳϱϯ ϭϯϱ, ϯϬϰϴ ϯ Eo data  Ϯ ůabeůed ΗTyƉe ϭϬΗǖ

H^Ǖ ϳϱϱ ϰϳϵ, ϱϱϭ, ϱϱϰ, ϲϱϭ, ϳϳϰ, 
ϴϬϰ, ϭϬϬϴ, ϭϬϬϵ

ϭϮ Eo data ϯ ůabeůed ΗTyƉe ϭϬΗǖ, Ϯ marked ΗTyƉe ϲϭΗǗ incůudinŐ 
one re-conjoinable set of sherds that consist of redware 

slipped on both surfaces.

H^Ǖ ϳϱϴ ϲϳϴ, ϲϴϵ, ϳϬϮ, ϳϭϲ, ϴϳϴ Ϯϯ Eo data ϭϬ marked ΗTyƉe ϲϭΗǗ, ϯ marked ΗTyƉe ϭϬΗǖ, and one 
marked ΗTyƉe ϭϮΗǘ, baŐ ϲϳϴ incůudes smudŐed Ɖůain 

ware, and some Salado Polychrome.

H^Ǖ ϴϱϵ ϯϮϯϲ ϭ Eo data  

Ǔ с ;�onteǆt ϭϬ с undiīerenƟated house ĮůůͿ͖ ;�onteǆt ϭϵ с ϭϬ cm above house Ňoor surĨaceͿ͖ ;�onteǆt ϮϬ с in contact with house ŇoorͿ. ǔ с Whoeniǆ 
�onvenƟon �enter͖ Ǖ с HeritaŐe ^Ƌuare͖ ǖ с Henderson ϭϵϵϱ TyƉe ϭϬ с ^outh Mountain Őranodiorite͖ Ǘ Henderson ϭϵϵϱ TyƉe ϲϭ с oƉaƋue white Őrains 
;ůikeůy ^outh Mountain ŐranodioriteͿ and ŐroŐ͖ ǘ Henderson ϭϵϵϱ TyƉe ϭϮ с white Őrains ;ůike TyƉe ϭϬͿ but with abundant Őoůd mica ;muscoviteͿ and bůack 
mica ;bioƟteͿ.

Ɖůe FE ϭϬϳ.Ϭϭ is �D ϱϰϬʹϴϬϬ. One sherd, FE ϮϬϵϴ, was 
deemed to be inappropriate for SG-OSL upon receipt at 
the h^h >uminescence >aboratory. The samƉůe was too 
thin and eǆhibited an eroded surĨace which the anaůysts 
felt would cause the sample to produce an unreliable 
date. �s such, ^amƉůe FE ϮϬϵϴ was droƉƉed Ĩrom the 
ůuminescence ƉorƟon oĨ the study. The second round oĨ 
^'ͲO^> tesƟnŐ Ɖroduced dates within the Red Mountain 
and sahki Ɖhases, aůthouŐh two eǆtend into the �oůoniaů 
Ɖeriod. ^amƉůe ϲϴϵ ;Feature ϳϱϴͬHeritaŐe ^Ƌuare ΀�D 
ϲϬϬʹϴϰϬ΁Ϳ, ^amƉůe ϭϬϭϭ ;Feature ϲϰͬWhoeniǆ �onven-
Ɵon �enter ΀�D ϭϯϬʹϰϵϬ΁Ϳ, and ^amƉůe ϭϱϯϮ ;Feature 
ϭϮϳͬBůock ϮϮͬ�ity^caƉe ΀�D ϲϯϬʹϴϳϬ΁Ϳ.

Petrographic results
The petrographic analysis was carried out at Desert 

�rchaeoůoŐy, usinŐ standard ƋuaůitaƟve methods. Three 
sherds had anaůoŐous sand temƉer, ̂ amƉůe ϲϴϵ, ̂ amƉůe 
ϭϬϭϭ, and ^amƉůe ϭϱϯϮ aůů contained Őranite ĨraŐments 
with stronŐ ŐneissicͬmyůoniƟc teǆtures. The Őranite has 
some Ƌuartz, but mostůy Ɖotassium ĨeůdsƉar, aůtered 
ƉůaŐiocůase, and rare microcůine. /nĨreƋuent incůusions 
are bioƟte, muscovite, amƉhiboůe, chůorite, oƉaƋues, 
and sƉhene. �ůů contained incůusions oĨ crushed Ɖottery, 
with ^amƉůe ϲϴϵ aůso havinŐ the same temƉer as the 
sherd itseůĨ. ^amƉůe ϭϱϯϮ with more notabůe schist and 

phyllite rock fragments contained grog with some of 
these schist and Ɖhyůůite incůusions suŐŐesƟnŐ the ŐroŐ 
could be the source for these fragments. Other grog 
pieces did not contain such metamorphic rocks. Sample 
ϭϬϳ.ϬϮ had common maĮc voůcanic Őrains, ůikeůy ba-
saůt, and ŐroŐ. /ncůusions oĨ Őranite ;Ƌuartz, Ɖotassium 
feldspar, altered plagioclase) were rare, with gneiss and 
schist grading to phyllite being even less common.

The sand temƉer characterisƟcs were comƉared to 
sand samƉůes coůůected throuŐhout the Whoeniǆ Basin 
used to create a petrofacies map for that area (Miksa 
et aů. ϮϬϬϰͿ. WetroĨacies are discrete sand comƉosiƟon 
zones idenƟĮed throuŐh staƟsƟcaů anaůysis oĨ ƉointͲ
count data Ĩrom sand thin secƟons. They aůso reƉresent 
uniƋue raw materiaů acƋuisiƟon areas. Wuebůo Watricio is 
in the Whoeniǆ Mountains ;sͿ WetroĨacies with sand char-
acterized by schist and phyllite, and uncommon granite 
and voůcanic Őrains ;FiŐure ϯͿ. The sand in samƉůes ϲϴϵ, 
ϭϬϭϭ, and ϭϱϯϮ is disƟncƟve oĨ the �streůůa Őneiss Ɖres-
ent in the western half of South Mountain (Reynolds et 
aů. ϭϵϴϲͿ. This is within the ^outh Mountain ;QͿ WetroĨa-
cies ;see FiŐure ϯͿ. On the other hand, ^amƉůe ϭϬϳ.ϬϮ 
was ůikeůy Ɖroduced in the >ookout ;zͿ WetroĨacies ůocat-
ed at the northern end oĨ the Whoeniǆ Mountains. This 
area contains TerƟary basaůt with some schist outcroƉs 
in the ůarŐer area ;:ohnson et aů. ϮϬϬϯͿ. This ƉetroĨacies 
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was not idenƟĮed in ƉetroŐraƉhicaůůy anaůyzed Ɖottery 
Ĩrom >a siůůa, Wuebůo 'rande, and �� T͗ϭϮ͗Ϯϴϴ ;�^MͿ 
near Wuebůo Watricio ;Ownby ϮϬϭϰ, ϮϬϭϲ͖ Ownby and 
>avayĠn ϮϬϭϯ, ϮϬϭϱͿ. The current study Ɖrovides a suŐ-
ŐesƟon Ĩor some Ɖottery manuĨacture in this area that 
uƟůized sand and ŐroŐ temƉer.

Based on ethnoŐraƉhic data, Ɖotters wiůů tyƉicaů-
ůy traveů ϭʹϯ km Ĩor sand temƉer ;Heidke ϮϬϭϭ͗ Tabůe 
ϰͿ. The ϯͲkm area around Wuebůo Watricio is within the 
Whoeniǆ Mountains ;sͿ WetroĨacies but aůso incůudes a 
smaůů Ɖart oĨ the �ameůback Buttes ;/Ϳ and ^outh Moun-
tain ;QͿ WetroĨacies ;see FiŐure ϯͿ. However, as there 
were known specialized ceramic producers in the South 
Mountain area from the Red Mountain phase onward, it 
is possible none of the four analyzed plain ware sherds 
were Ĩrom ůocaůůy made vesseůs ;san <euren et aů. ϭϵϵϳͿ. 
Rather, these Ɖots ůikeůy were obtained throuŐh eǆ-
chanŐe, mostůy with Ɖotters Ĩrom the ^outh Mountain 
area, with a single vessel from an area at the north end 
oĨ the Whoeniǆ Mountains. This Ɖattern oĨ Ɖůain ware ac-
ƋuisiƟon was not unusuaů aůonŐ the ^aůt River ;see �b-
bott ϮϬϬϵͿ.

DISCUSSION

First, we will provide some reasons as to why this 
earůy uƟůizaƟon oĨ ŐroŐ in ceramic ƉroducƟon within 
the Whoeniǆ area is onůy cominŐ to ůiŐht because oĨ this 
study, and where ŐroŐ was beinŐ uƟůized Ĩor ceramic 
ƉroducƟon within the Őreater reŐion. ^econd, we wiůů 
discuss our ĮndinŐs Ĩrom a chronoůoŐicaů standƉoint 
within the conteǆt oĨ ceramic ƉroducƟon within the 
lower Salt River Valley. Finally, we will discuss the early 
ŐroŐ temƉered Ɖůain ware s͛ ƉotenƟaů connecƟon to the 
BPVs.

Potential Factors Effecting the Identification of 
Grog in Early Hohokam Ceramics

Our ĮndinŐs and our methods somewhat mirror a 
set oĨ invesƟŐaƟons conducted by Heidke ;ϮϬϭϯͿ invoův-
inŐ �Őua �aůiente Ɖhase ;�D ϱϬʹϱϬϬͿ Ɖottery recovered 
Ĩrom sites �� ��͗ϭ͗ϭϱϯ ;�^MͿ, �� BB͗ϭϯ͗ϯϵϴ ;�^MͿ, �� 
��͗ϭϲ͗ϳϰϱ ;�^MͿ, and �� BB͗ϭϯ͗ϰϮϱ ;�^MͿ in the Tuc-
son Basin. Petrographic analysis of material recovered 
Ĩrom these sites reveaůed that the iniƟaů anaůyses had 
idenƟĮed a ůocaů sand temƉer but had missed the ac-
cessory ŐroŐ temƉer Ĩound in aƉƉroǆimateůy ϮϬй oĨ the 
arƟĨacts ;Heidke ϮϬϬϲ, ϮϬϭϴ͖ Heidke and Ownby ϮϬϭϲͿ. 
Heidke s͛ ;ϮϬϭϯͿ concůusions as to why the ŐroŐ was 
missed durinŐ the iniƟaů anaůysis Ɖrovide useĨuů insiŐhts. 
Heidke ;ϮϬϭϯ͗ϭϬϱͿ noted that͗

The ůow ĨreƋuency oĨ ŐroŐ documented in �Őua 
�aůiente Ɖhase Ɖottery is ůikeůy the ƉrinciƉaů reason 
why ceramicists previously failed to note its pres-
ence. Another likely reason is that these small pieces 
oĨ ŐroŐ oŌen resembůe voůcanic sand Őrains.

The amount oĨ ŐroŐ idenƟĮed within the sherds 
durinŐ the current study is Ƌuite variabůe, which arŐues 
Ĩor usinŐ a riŐorous method to ƋuanƟĨy the amount oĨ 
ŐroŐ in sherds Ĩor each Ɵme Ɖeriod. /n some eǆamƉůes it 
was diĸcuůt to visuaůůy Ɖarse the three incůusions neces-
sary to make a ƉosiƟve idenƟĮcaƟon. However, in other 
eǆamƉůes, incůudinŐ the arƟĨact with the earůiest ^'ͲO^> 
derived date ;^amƉůe FE ϭϬϭϭͿ, ŐroŐ incůusions were 
abundant. tithin our samƉůe many incůusions eǆhibited 
a pink color that stood out readily from the surround-
inŐ Ɖaste. This made the ƉotenƟaů oĨ missinŐ the ŐroŐ 
less likely than within the Agua Caliente material, which 
unlike our own, had grog inclusions that resembled vol-
canic grains. This may be true only of the material with 
grog and South Mountain granodiorite temper. Pink 
ŐroŐ seems to be associated onůy with arƟĨacts manu-
factured within that petrofacies. As a result, the poten-
Ɵaů to misidenƟĨy individuaů ŐroŐ incůusions as other 
nonͲŐroŐ materiaů is not a ůikeůy eǆƉůanaƟon Ĩor why this 
kind oĨ Ɖottery had not been documented Ɖreviousůy.

We suggest two factors have contributed to grog 
temƉer not beinŐ consistentůy idenƟĮed in earůy Whoe-
niǆ basin conteǆts. First, in the cases oĨ the �ity^caƉe 
and Whoeniǆ �onvenƟon �enter Ɖroũects, the anaůyst 
idenƟĮed the sand temƉer Őrains but not the ŐroŐ. This 
dovetails with the fact that, simply put, ceramicists look 
for what has already been documented since we tend to 
build our conclusions about all things ceramic based on 
the work of our predecessors. If previous documenta-
Ɵon reůaƟve to a subũect is ůackinŐ, then new detaiůs may 
get overlooked simply because ceramicists do not have 
a temƉůate that incůudes them. The Ĩaiůure to idenƟĨy 
the individual grog inclusions should not be construed 
as reŇecƟve oĨ Ɖoor work because in most cases the ac-
tuaů ŐroŐ incůusions are very subtůe and diĸcuůt to iden-
ƟĨy and the anaůyst did not know to ůook Ĩor them.

The second Ĩactor was the assumed temƉoraů miǆinŐ 
oĨ deƉosits, which were used to eǆƉůain the Ɖresence oĨ 
grog tempered plain ware in collected materials from the 
HeritaŐe ^Ƌuare Ɖroũect. The anaůysts invoůved in the �Őua 
�aůiente Ɖhase studies ;Heidke ϮϬϬϲ, ϮϬϭϯ, ϮϬϭϴ͖ Heidke 
and Ownby ϮϬϭϲͿ had no such assumƉƟons in their area oĨ 
ƉroducƟon, where the uƟůizaƟon oĨ ŐroŐ is reůeŐated soůeůy 
to that earůy Ɵme Ɖeriod. /n the ůower ^aůt River saůůey, Ɖro-
ducƟon oĨ ceramic containers with ŐroŐ is known to have 
increased markedůy aŌer �D ϭϭϳϬ. This assumƉƟon that 
the presence of grog temper in plain ware conveys a late 
ƉroducƟon date was one oĨ the main arŐuments used Ĩor 
thinkinŐ that the deƉosits were temƉoraůůy miǆed at Heri-
taŐe ^Ƌuare. Henderson ;ϭϵϵϱ͗ϵϬͿ stated that͗

For eǆamƉůe, seven Ɖůain ware sherds bearinŐ 
crushed sherd temper were recovered from the 
early period features. This should not be taken as 
evidence that crushed sherd temper was being used 
during the early period, because the sherds are 
most ůikeůy intrusive Ĩrom ůater Ɵmes.
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Figure 3. Phoenix Basin petrofacies map.
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The ƉorƟons oĨ the site invesƟŐated durinŐ the Her-
itaŐe ^Ƌuare and Bůock Ϯϯ Ɖroũects at Wuebůo Watricio 
amount to what could be considered the perfect con-
diƟons Ĩor this misidenƟĮcaƟon. Both Ɖroũects Ĩound 
evidence Ĩor onůy very earůy and very ůate occuƉaƟons, 
with ůittůe recovered materiaů daƟnŐ to the Ɖeriod in 
between. When confronted by the heavy prevalence 
of grog within the plain ware at Pueblo Patricio and 
with a Ɖaucity oĨ diaŐnosƟc tyƉes, it was reasonabůe 
to assume that miǆinŐ had occurred. The observaƟons 
described in this study provide persuasive evidence 
that temƉoraů misidenƟĮcaƟon is the overwheůminŐ 
reason why the early use of grog is only coming to light 
so recently.

Implications for the Model of Hohokam Preclassic 
Ceramic Production

/t is vitaů to consider �bbott s͛ ;ϮϬϬϵͿ reŐionaů modeů 
oĨ ceramic ƉroducƟon within the Whoeniǆ Basin when 
envisioninŐ how our resuůts Įt within the temƉoraů 
changes and regional supply systems proposed within 
that modeů. hƟůizinŐ data coůůected in weůůͲdated, un-
miǆed deƉosits Ĩrom ϭϬ settůements, �bbott was abůe 
to demonstrate how ceramic ƉroducƟon within the 
Hohokam Core changed during the Preclassic period, 
Ĩrom aƉƉroǆimateůy �D ϰϱϬ to ϭϭϳϬ. � brieĨ synoƉsis oĨ 
his modeů is as Ĩoůůows͗ durinŐ the earůiest Ɵme Ɖeriod 
when ceramics were Ɖroduced in the Whoeniǆ Basin, the 
Red Mountain Ɖhase �D ϬͲϰϱϬ, ceramic containers were 
made and used ůocaůůy. TemƉer ƉroĮůes were hiŐhůy vari-
abůe, reŇecƟnŐ the individuaů variabiůity oĨ Ɖroducers 
durinŐ that Ɵme. ^ubseƋuentůy, durinŐ about the sahki 
phase, circa �D ϰϱϬͲϱϬϬ, ůimited craŌ sƉeciaůizaƟon be-
Őan, and the ƉroducƟon oĨ ceramic containers became 
the purview of fewer producers. A nascent market econ-
omy emerged in which the goods produced began to be 
disseminated throuŐh connecƟons over the Őreater re-
Őion. For about ϱϱϬ years, a smaůů ŐrouƉ oĨ Ɖotters in 
sƉeciĮc ůocaƟons wouůd dominate the market, Ɖroduc-
inŐ an esƟmated ϵϬй oĨ the ceramic containers uƟůized 
durinŐ that Ɖeriod ;�bbott ϮϬϬϵͿ.

Of central importance to this discussion is the fact 
that ceramic producers before and during the proposed 
ϱϱϬͲyear market economy have not been Ɖreviousůy 
demonstrated to uƟůize ŐroŐ on a widesƉread basis. This 
in turn, necessitates some discussion on where eǆactůy 
these South Mountain granodiorite-tempered plain 
wares were Ɖroduced. Wottery temƉered with ^outh 
Mountain granodiorite is accepted to have been pro-
duced near the east end of the South Mountain range, 
on the south side oĨ the ^aůt River ;�bbott ϭϵϵϰ, ϮϬϬϵͿ. 
This zone oĨ ƉroducƟon is considered one oĨ the ůarŐest 
oĨ the maũor ƉroducƟon zones which suƉƉůied ceramic 
containers to consumers within the Whoeniǆ Basin ;�b-
bott ϮϬϬϵͿ. The resuůts oĨ the HeritaŐe ^Ƌuare, Whoeniǆ 
�onvenƟon �enter, and �ity^caƉe Wroũects aůů Ĩound that 
plain ware tempered with South Mountain granodiorite 

was the most Ɖrevaůent Ɖottery tyƉe recovered Ĩrom 
the early deposits at Pueblo Patricio. The principle of 
archaeological abundance, which states the most com-
mon ceramic variety present at a site was the variety 
most likely to have been produced locally (Bishop et 
aů. ϭϵϴϬͿ, wouůd reasonabůy ůead to the concůusion that 
these plain ware vessels were locally produced. Howev-
er, as the ethnographic evidence documented by Heidke 
;ϮϬϭϭͿ shows, and as the evidence Ɖresented in the Ɖe-
troŐraƉhic resuůts secƟon oĨ this study indicate, Ɖotters 
did not venture Ĩar aĮeůd to acƋuire temƉerinŐ materi-
als. It is more likely that the material was produced in 
the ̂ outh Mountain zone oĨ ƉroducƟon as a resƉonse to 
increasing consumer demand at Pueblo Patricio at the 
dawn of the market economy.

Relationship between Grog-tempered Plain 
Ware and Brown Paste Variants (BPVs)

DurinŐ the iniƟaů rouŐh sort oĨ materiaů recovered 
durinŐ the Bůock Ϯϯ Ɖroũect, it was noted that sherds 
with grog and South Mountain granodiorite temper 
incůuded a very ůow incidence oĨ bioƟte Ňakes Ɖresent 
on their surĨaces. This observaƟon was consistent with 
those made in the analysis of the BPVs tempered with 
^outh Mountain Őranodiorite recovered Ĩrom �� T͗ϭϮ͗ϭ 
;�^MͿͬ>a �iudad durinŐ the Frank >uke �ddiƟon data 
recovery project and is consistent with other ceramics 
manuĨactured with that temƉer ;'arraty ϮϬϭϲͿ. This, 
aůonŐ with the Őeneraů comƉosiƟon and coůor oĨ some 
of the plain ware manufactured with grog and South 
Mountain Őranodiorite temƉer, ůed Bustoz ;ϮϬϭϳͿ to 
suspect some of these sherds may be BPVs scrubbed of 
their desiŐns by weatherinŐ or other ƉostͲdeƉosiƟonaů 
processes. In-depth studies of the undecorated plain 
ware manufactured in the South Mountain zone found 
that Ɖotters in that area did not uƟůize ŐroŐ in ceramic 
ƉroducƟon unƟů about �D ϭϭϳϬ. �s such, any noƟceabůe 
ŐroŐ uƟůizaƟon within that zone oĨ ƉroducƟon durinŐ 
the early period should be considered aberrant.

There is some available evidence that implies these 
early grog and South Mountain granodiorite-tempered 
plain wares may be the unpainted precursor to the 
BPVs. Brown Paste Variants with South Mountain grano-
dioriƟc temƉer Ĩrom the Frank >uke �ddiƟon Ɖroũect 
were chemicaůůy ƉroĮůed and comƉared to a samƉůe oĨ 
granodiorite-tempered plain ware manufactured in the 
vicinity of the east end of the South Mountain range. 
The resuůts indicated that the cůay ĨracƟons oĨ each ma-
teriaů were disƟncƟve, and diīerent Ĩrom one another, 
and that the clay used to manufacture the BPVs was 
reůaƟveůy homoŐeneous between the samƉůes tested 
;�bbott ϮϬϭϲͿ. These resuůts shouůd be considered aůonŐ 
with the results of the petrographic analysis of Sample 
ϭϱϯϮ within this study, which showed that Ɖhyůůite was 
Ɖresent within that sherd in addiƟon to ŐroŐ and ^outh 
Mountain ŐranodioriƟc temƉer and it was hyƉothe-
sized that the phyllite was introduced into that sample 
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throuŐh the addiƟon oĨ the ŐroŐ. This ĮndinŐ may have 
imƉůicaƟons reŐardinŐ the chemicaů tesƟnŐ oĨ ceramics 
that incůude ŐroŐ. For eǆamƉůe, iĨ ceramic materiaů was 
produced with grog derived from sherds with the same 
clay and temper, then it would be reasonable to suggest 
that the chemicaů comƉosiƟon oĨ that materiaů wouůd 
be simiůar in ŐroŐ and nonͲŐroŐ Ɖarts oĨ the vesseů s͛ 
fabric. However, if the grog was derived from ceramic 
materiaů manuĨactured in a diīerent ůocaƟon, with diĨ-
ferent clay and temper, then reasonably, and depending 
on the mechanicaů treatment and ůeveů oĨ ƉuůverizaƟon 
oĨ the ŐroŐ materiaů beĨore its addiƟon to the reciƉe, the 
resuůƟnŐ chemicaů siŐnature wouůd reƉresent a miǆ be-
tween the clay and the added grog. This is an important 
point in the case of the chemically tested Frank Luke 
BPVs. If they included grog, then it is reasonable to sug-
gest that the grog may have introduced foreign chemical 
material into those samples and that could have thrown 
oī the resuůts oĨ their cůay ĨracƟon s͛ chemicaů anaůysis.

The SG-OSL dates presented within this study also 
help to support our inference that the early plain ware 
invesƟŐated durinŐ our study and the BWss are reůated. 
Had the resuůƟnŐ dates incůuded materiaů Ɖroduced onůy 
within the FormaƟve Ɖeriod, then the arŐument couůd 
be made that early use of grog in the lower Salt River 
saůůey was restricted to that Ɵme Ɖeriod, ůike the �Őua 
Caliente phase material in Tucson, Arizona. And any sub-
seƋuent ŐroŐ use couůd have been construed as another 
technoůoŐicaů tradiƟon unreůated to its Ɖredecessor. 
Two sherds in this study that have SG-OSL dates match 
the Ɖeriod oĨ Őreatest BWs ƉroducƟon in the Whoeniǆ 
Basin ;�bbott ϭϵϵϴ͖ 'arraty ϮϬϭϲͿ.

� review oĨ the BWs sherds and ƉarƟaů vesseůs Ĩrom 
the Frank >uke �ddiƟon Ɖroũect ;'arraty ϮϬϭϲͿ showed 
that none of the BPVs from the project included grog 
within their pastes, although none were subjected 
to petrographic analysis, and grog was not a variable 
coded for within that study. During our current study, 
we conducted a review oĨ Įve BWs sherds Ĩrom an as-
sembůaŐe oĨ ϯϲ,ϬϬϬ sherds that had been recovered 
Ĩrom a recent eǆcavaƟon Ɖroũect we conducted within 
a ƉorƟon oĨ �� h͗ϭϰ͗ϰϵ ;�^MͿ, a Wrecůassic viůůaŐe in the 
Queen �reek area. Five sherds incůuded ̂ outh Mountain 
granodiorite temper as their primary tempering agent, 
and one recovered from a Santa Cruz phase pit house 
contained prominent pink grog (Garraty and Bustoz 
ϮϬϭϴͿ. Five other eǆamƉůes are reƉorted in the ůitera-
ture incůudinŐ two eǆamƉůes reƉorted by �bbott ;ϭϵϵϴͿ, 
recovered near TemƉe Butte within >a Wůaza de TemƉe, 
�� h͗ϵ͗ϭϲϱ ;�^MͿ, and three eǆamƉůes recovered at 
>a siůůa, �� T͗ϭϮ͗ϭϰϴ ;�^MͿ, which had their ŐroŐ and 
^outh Mountain Őranodiorite temƉer idenƟĮed throuŐh 
ƉetroŐraƉhy by Ownby ;ϮϬϭϰ, ϮϬϭϲͿ.

The >a siůůa eǆamƉůes are imƉortant in drawinŐ a 
connecƟon between the earůy use oĨ ŐroŐ within the 
South Mountain granodiorite-tempered plain ware and 
BPVs for three reasons. First, their grog component is 

indisputable because they have had that component 
proven through petrography. These were the only three 
BWss which we couůd Įnd that have been subũected to 
petrograpic analysis. It is important to further note that 
of the material subjected to petrographic analysis from 
La Villa, these were the only BPVs analyzed, and all three 
;ϭϬϬй oĨ the samƉůeͿ were Ĩound to incůude ŐroŐ ;Own-
by ϮϬϭϰ, ϮϬϭϲͿ. These crushed sherd incůusions, as we 
have established, are visually innocuous. It is possible 
that a ůarŐe ƉroƉorƟon oĨ the ^outh Mountain Őranodi-
orite-tempered BPVs contain grog and that it has been 
overůooked. ^econd, these eǆamƉůes reƉresent arƟ-
facts produced with grog which cannot be discounted 
as temporally intrusive because they are decorated in 
the Middůe 'iůa buī ware idiom. �s ůocaůůy Ɖroduced, 
brownͲƉasted coƉies oĨ buī wares, BWss aůmost certain-
ůy had the same manuĨacture dates as their RedͲonͲbuī 
analogs. Finally, since we have presented evidence for 
the use oĨ ŐroŐ in Ɖottery manuĨacture within the ůower 
^aůt River saůůey beĨore �D ϭϭϳϬ, Ĩurther evidence Ĩor 
its use within another contemporary local ceramic ware 
shouůd be viewed as eƋuaůůy aberrant and considered 
stronŐ evidence oĨ a Ɖrobabůe reůaƟonshiƉ between the 
two ceramic materials. This point is based on the two 
ceramic materiaůs sharinŐ a ƉroducƟon techniƋue which 
was so rare Ĩor the Ɵme. /n the case oĨ our ƉroƉosed 
reůaƟonshiƉ between the BWss and the earůy ŐroŐͲtem-
Ɖered Ɖůain ware, the Ɖrobabiůity oĨ this reůaƟonshiƉ 
is eǆƉonenƟaůůy increased since these weůů dated BWss 
also were being manufactured with the same primary 
tempering material, South Mountain granodiorite. The 
weight of these results suggest that the early grog-tem-
pered plain ware should be construed as the unpaint-
ed Ɖrecursor to the ůatter BWss, based on ƉroducƟon 
trends, techniƋue, chronoůoŐy, and reciƉe.

These ĮndinŐs suŐŐest the materiaů tested within 
this study and BPVs are related to one another. Con-
ĮrmaƟon oĨ this hyƉothesized reůaƟonshiƉ wouůd re-
Ƌuire chemicaů tesƟnŐ via microƉrobe or neutron ac-
ƟvaƟon anaůysis oĨ the cůay ĨracƟon oĨ a ůarŐe samƉůe 
of early plain ware and BPVs, as well as an analysis of 
the comƉosiƟon oĨ their ŐroŐ incůusions iĨ Ɖresent. /Ĩ 
the results indicated that their clays are the same de-
sƉite any chemicaů contaminaƟon attributabůe to ŐroŐ 
temper, it would go a long way to account for the dis-
creƉancy between the cůay ĨracƟons within the ^outh 
Mountain ŐranodioriƟc uƟůitarian Ɖůain ware and the 
BWss Ĩound by �bbott ;ϮϬϭϲͿ and reĨerenced above. 
Knowing this would provide further evidence that ei-
ther they were beinŐ manuĨactured by diīerent Ɖot-
ters within the ^outh Mountain �one oĨ WroducƟon 
or that the same Ɖotters uƟůized diīerent cůays andͬ
or methods to manuĨacture the diīerent cůasses oĨ 
containers. Further, it wouůd Ɖrovide the Įnaů Ɖiece 
oĨ evidence that the Ɖůain ware eǆamined within this 
study should be construed as the unpainted precursor 
to the later BPVs. It would also suggest that the small-
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scaůe ƉroducƟon oĨ nonͲbuī ware ceramic containers 
produced away from the Middle Gila, but which bear 
nearůy idenƟcaů ideoůoŐicaůůy meaninŐĨuů desiŐns, aůso 
uƟůized ŐroŐ temƉer. This shouůd be considered as a 
subject for future research.

CONCLUSIONS

Our luminescence and petrographic evidence show 
that earůy Ɖotters in the Whoeniǆ Basin uƟůized ŐroŐ in 
addiƟon to ůocaů ůithic materiaůs in the ƉroducƟon oĨ 
ceramic containers, beginning at least in the mid-Red 
Mountain Ɖhase and conƟnuinŐ throuŐh the Wioneer 
Ɖeriod. This ĮndinŐ demonstrates that ŐroŐ use in the 
ƉroducƟon oĨ Ɖottery is not simƉůy a �ůassic Ɖeriod Ɖhe-
nomenon in the Whoeniǆ Basin. From a ƉracƟcaů stand-
Ɖoint, this means that the Ɖresenceͬabsence oĨ ŐroŐ 
cannot be used as a ceramic attribute to idenƟĨy �ůas-
sic Ɖeriod and ůater conteǆts within the Hohokam �ore. 
Finally, our study suggests early grog-tempered plain 
wares and later BPVs were manufactured in the same 
ůocaƟon usinŐ simiůar technoůoŐy, desƉite their temƉo-
raů seƉaraƟon.
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and Mary-Ellen Walsh at the Arizona State Historic Pres-
ervaƟon Oĸce. 

The Bůock Ϯϯ work was ƉerĨormed in accordance 
with an �rizona �nƟƋuiƟes �ct Ɖroũect sƉeciĮc Ɖermit 
issued to Logan Simpson Inc. by the Arizona State Mu-
seum ;ϮϬϭϲͲϭϯϰƉsͿ, and the Bůock Ϯϯ Wroũect was issued 
an �rizona ^tate Museum accession number ;ϮϬϭϲͲ
ϰϰϵͿ. �ůů materiaůs recovered durinŐ the Ɖroũect are cu-
rated at Pueblo Grande Museum and all human remains 
and associated grave goods were treated in accordance 
with the sƟƉuůaƟons Ɖresented within the buriaů aŐree-
ment made with the Salt River Pima and Maricopa In-
dian Community.

Data Availability Statement. Data can be made 
avaiůabůe uƉon reƋuest by emaiůinŐ the Ɖrimary author 
at dbustoz@logansimpson.com 
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X-RAY FLUORESCENCE ANALYSIS OF VOLCANIC ROCKS AND METALS 

 
For over 35 years the Geoarchaeological XRF Lab has processed many tens of thousands of 
geological specimens and volcanic rock artifacts including obsidian, and metal artifacts 
worldwide, specializing in the North American Southwest.  Using state of the art laboratory 
XRF instrumentation, routine analyses of volcanic rocks include 14 selected trace elements 
between Ti and Th, including Ba.  For rock identification, light element oxides between Na and 
Ca, and oxides of Ti, Fe, Mn are available.  Metal artifact analysis (i.e. copper bells and ingots) 
includes the oxides of Mn, Fe, Co, Ni, Cu, Zn, As, Mo, Ag, Sn, Sb, Au, Pb, Bi.  All methods 
calibrated to international standards.  Prices competitive and discounts to students. 
 

Contact: M. Steven Shackley, Ph.D. 
Geoarchaeological XRF Laboratory, 8100 Wyoming Blvd. NE, Ste M4-158, Albuquerque, NM 

87113-1946 
Voice: 510-393-3931; web: www.swxrflab.net 
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