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The Joint Courts Complex Archaeological Project ranks 
among the largest and most complete excavations of a his-
torical-period cemetery ever undertaken in North America. 
Conducted on a 4.3-acre parcel located in downtown 
Tucson, Arizona (Figure 1), the project was large even by 
international standards. In addition to completely excavat-
ing 1,083 grave features, recovering all secondary deposits 
of human remains, and fully documenting all �ndings, the 
project also identi�ed 736 features dating to the postcem-
etery period, 3 prehistoric features, and prehistoric and 
historical-period artifact scatters. The central focus of the 
project was the cemetery component, which dated from the 
late 1850s or early 1860s through the early 1880s. 

Archival information suggested that approx imately 
1,800�2,100 individuals were likely to have been bur-
ied in the cemetery, including Hispanic individuals from 
Mexico, the southwestern United States, Spain, and South 
America; non-Hispanic Euroamericans from many parts 
of the United States, Canada, Europe, the Caribbean, and 
the Middle East; Native Americans, including Tohono 
O�odham, Akimel O�odham, Yaqui, and Apache; and a 
small number of African Americans as well. Many of the 
Hispanics using the cemetery would have likely been bur-
ied according to Catholic traditions, whereas non-Hispanic 
Euroamericans would likely have been buried according to 
Protestant, Catholic, or Jewish traditions. Native Americans 
and African Americans buried in the cemetery may also 
have been buried according to a variety of traditions, in-
cluding Christian or syncretic Christian traditions, given 
the public nature of the cemetery within a largely Christian 
cultural context. Burials of individuals associated with the 
U.S. military were also expected. The diverse cultural and 
religious backgrounds of individuals buried in the cemetery 
and the correspondingly diverse and large number of de-
scendant groups meant that archaeologists had to be pre-
pared to encounter burial contexts associated with a wide 
array of burial practices. It was thus necessary to develop 

appropriate historical, contextual, and osteological data to 
differentiate burials according to possible cultural af�nity 
(for a complete discussion of cultural af�nity, please see 
Chapters 2 and 6).

Prior to excavation, it was unknown how many intact buri-
als would be encountered within the project area. Archival 
information performed in anticipation of excavation revealed 
that the cemetery was a public one, used by the entire Tucson 
community, and that it was divided at a minimum into a mili-
tary section and a civilian section (Figure 2). Limited histori-
cal documentation suggested, correctly, that the vast majority 
of the cemetery was contained within the project area and 
that at least one portion of the cemetery was completely de-
stroyed by previous excavation of a basement for the Tucson 
Newspapers building in the 1940s and 1950s. Human remains 
had also been repeatedly disturbed during multiple other 
construction events during the 13 decades between the clos-
ing of the cemetery and the beginning of the archaeological 
project. Graves in the military section were exhumed when 
the military section was moved 7 miles away to Fort Lowell 
in June 1884; some burials were also removed from the civil-
ian section of the cemetery in 1882 in order to make way for 
the planned construction of a new road through the middle of 
the cemetery. Individuals exhumed from the civilian section 
in 1882 were to be buried in a new cemetery established in 
June 1875 north of town, the Court Street cemetery, but no 
information survived on who may have been moved to the 
new cemetery or how many burials were actually moved. In 
essence, despite archival research, Pima County and the City 
of Tucson had no way of knowing with any degree of cer-
tainty how many grave pit and burial features remained intact 
within the project area. When Statistical Research, Inc., be-
gan excavating the site on November 6, 2006, the archaeolo-
gists discovered the �rst intact grave pit feature within hours 
of beginning work. A large number of additional grave pit 
features were discovered within the next few days of �eld-
work (Figure 3). Early on, it became clear that most burials 

CHAPTER  1

Introduction
Michael Heilen and Marlesa A. Gray
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Map of  the Joint Courts Complex project area, showing  Figure 2. 
military and civilian sections of  the Alameda-Stone cemetery.



5

Chapter 1 Å Introduction

Map of  the Joint Courts Complex project area, showing grave features.Figure 3. 
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within what came to be known as the Alameda-Stone cem-
etery had not been exhumed historically or destroyed by 
subsequent disturbance. 

Tucson’s Historic Alameda-
Stone Cemetery and the 
Transformation of  a Remote 
Outpost into an Urban City

At the time that the Alameda-Stone cemetery was in use, 
Tucson had evolved into a growing multicultural com-
munity in the midst of the Sonoran desert. Although once 
isolated and sparsely inhabited, Tucson had become home 
to Hispanic settlers; native Yaqui, O�odham, and Apache 
individuals; U.S. military personnel; and Euroamerican 
migrants. Their remains in the cemetery�as well as the 
artifacts found with them (Figures 4�8)�testify to the 
multiethnic nature of the cemetery as well as the complex 
makeup of a community that grew as a result of mission-
ary efforts, military action, and economic opportunity 
and despite resistance by native peoples, a reputation for 
lawlessness, and a rugged environment that presents many 
challenges to human occupants even today. 

The Alameda-Stone cemetery lies on a long-abandoned 
�oodplain of the Santa Cruz River known locally as the 
Cemetery Terrace, �so named for the Tucson city cem-
eteries that are present on this terrace� (Smith 1938:58). 
The cemetery is situated within the approximately 
1,000-square-mile Tucson Basin in southeastern Arizona, 
which is bounded by the Santa Catalina Mountains on the 
north, the Rincon and Tanque Verde mountains on the east, 

the Tucson Mountains on the west, and the Sierrita, Santa 
Rita, and Whetstone Mountains on the south (Davidson 
1973). Despite the harshness of its climate, this area has 
been inhabited for thousands of years by groups of who 
adapted to the unforgiving climate and ruggedly beauti-
ful landscape (for a discussion of the prehistory of the 
region, please see Chapter 3).The climate of the Tucson 
Basin is semiarid, with long, hot summers characterized 
by temperatures that commonly exceed 100°F and warm 
winters. Precipitation is seasonal, with summer and win-
ter rainy seasons separated by short dry periods (Sellers 
and Hill 1974). Summer rains come in the form of violent 

monsoon thunderstorms that may drop more 
than half the annual rainfall in a single event. 
Vegetation in the Tucson Basin includes creo-
sotebush and a variety of cacti, including the 
saguaro, prickly pear, and barrel cactus. Dense 
riparian communities that provided critical habi-
tat to many plant and animal species were once 
common along the major drainages but are less 
common today because of disturbance and a 
lowering of the water table during the histori-
cal period. Riparian vegetation is dominated by 
cottonwood trees and broad mesquite bosques 
(forests), along with seep willow, hackberry, 
and desert willow. Many different species of 
insects, birds, and reptiles inhabit the Sonoran 
Desert, including the bark scorpion, the cactus 
wren, and the Gila monster. Several species of 
�sh, such as the currently endangered Gila top-
minnow and the desert pup�sh, were present in Examples of  bullets from the Alameda-Stone cemetery.Figure 4. 

Workboot reþt from the grave of  an  Figure 5. 
older adult female of  Hispanic cultural afþnity.
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Bottles from the Figure 6. 
Alameda-Stone cemetery.

Coins and to-Figure 7. 
kens from the Alameda-
Stone Cemetery.
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Examples of  beads from the Alameda-Stone cemetery.Figure 8. 
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major drainages prior to historical-period disturbance and 
channel adjustment. Common mammals consist of the des-
ert cottontail, the black-tailed jackrabbit, the antelope jack-
rabbit, and many species of desert-adapted rodents, such as 
the kangaroo rat. Larger mammals include the mule deer, 
the javelina, and the coyote (Phillips and Comus 2000) (a 
more thorough treatment of the environmental context is 
provided in Chapter 3, Volume 2 of this series).

The �rst missionary to brave this harsh environment, 
Eusebio Francisco Kino, arrived in southern Arizona to 
expand the missionary frontier of northern New Spain, 
passing through Tucson with a military escort several times 
between 1694 and 1697 (the enduring in�uence of these 
and subsequent missionaries is evident in various artifacts 
found in the Alameda-Stone cemetery; Figures 9�11). 
Spaniards referred to portions of southern Arizona and 
northern Mexico as the Pimería Alta, because of the Piman-
speaking groups that inhabited the region and who are 
now referred to collectively as O�odham. In addition to 
O�odham, Athabaskan-speaking Apache groups lived in 
mountainous regions on the northern and eastern outskirts 
of the Pimería Alta. The more mobile Apache groups fre-
quently entered the Pimería Alta to raid settlements for 
food, livestock, and personnel (Dobyns 1976; Goodwin 
1969; Kessell 1976; Of�cer 1987). Expansion of the mis-
sion frontier proved to be very slow in southern Arizona be-
cause of frequent Apache raiding activity and resistance to 
the missionaries among O�odham, including an O�Odham 
revolt in 1751. Settlements were repeatedly abandoned or 
destroyed because of Apache attacks (Dobyns 1959, 1976). 
Spanish settlement in the region was centered around 
Tubac and Tumacacori, around 50 miles south of Tucson, 
until a presidio was established at Tucson in 1775 in an 
effort to improve defense along the 2,000-mile frontier of 
northern New Spain (Jones 1979:177; McCarty 1976:19; 
Of�cer 1987:4). Now a military colony with an associated 
mission settlement, Tucson became the northernmost settle-
ment of northern New Spain (Moore and Beene 1971:266; 
Of�cer 1987:50).

The �rst several decades at the Spanish presidio were 
spent by soldiers �ghting in campaigns against the Apache, 
who continued unrelentingly to raid settlements and par-
ties of travelers. However, by 1804, Los Tucsonenses 
had established a system of irrigation-fed �elds along the 
Santa Cruz River, and aided by native labor, they planted 

barley, wheat, corn, vegetables, and fruit trees in the fer-
tile �elds of the valley. Cattle, sheep, and goats fed on 
the lush Sonoran desert grasslands that bordered the river 
and covered the valley �oor. The frontier settlement was 
becoming a multiethnic community of Hispanic soldiers, 
settlers, and their families; O�odham; 
paci�ed Apache; and Yaqui 
escaping unrest in their 

Examples of  medallions and religious  Figure 9. 
pendants from the Alameda-Stone cemetery.

Rosary from the grave of  an older adult male of  Hispanic cultural afþnity.Figure 10. 
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Examples of  cruciþxes from the Alameda-Stone cemetery.Figure 11. 
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homelands to the south in the Yaqui River Valley (Of�cer 
1987; Sheridan 1986).

Life became more dangerous for Tucson residents with 
the �ght for Mexican independence, begin ning in 1810, 
as the presidio�s soldiers were increasingly called to �ght 
campaigns against the revolutionaries, leaving the settlers 
to fend for themselves (Of�cer 1987:84�87). Tucson be-
came a town on the frontier of northern Mexico with the 
winning of Mexican Inde pendence in 1821 and remained 
within Mexico for several years after the U.S.-Mexico 
War (1846�1848), when parts of Arizona were ceded to 
the United States as a result of the treaty of Guadalupe 
Hidalgo. Although still within Mexico, Tucson saw thou-
sands of American travelers pass through the town af-
ter the discovery of gold in California in 1848. These 
fortune-seekers engaged in a brisk trade with the locals 
and wrote entries about their experience in their diaries. 
The 19-year-old traveler, Robert Eccleston, wrote in early 
1849, for instance, that he �rode into town this morning to 
see the famous city & found a tolerable respectable town 
composed of Mexican adobes & a few Indian huts. There 
is no large building & their church is much dilapidated�
I believe this town was built for mining purposes, & now 
contains a population of about 7 or 800 inhabitants. Nearly 
every house had a small mill, worked by the ass, whose 
specie is plenty about the town. They are also used in 
packing wood & also for the saddle. There�s no sugar or 
molasses to be had, but plenty of wheat, �our, corn, &c.� 
(Hanchett 2002:205). 

Tucson became part of the United States with the 
Gadsen Purchase in 1854, when additional parts of south-
ern Arizona and southwestern New Mexico were ac-
quired by the United States. The town�s popu lation at this 
time is estimated to have been around 400�500 (Browne 
1869:133), having declined since a cholera epidemic in 
1851. Mexican soldiers stayed in Tucson, waiting to be re-
lieved by American soldiers until 1856, when they moved 
to Imuris, Mexico (Of�cer 1987:xv; Sheridan 1986). Many 
of the Mexican soldiers who left would soon return to lead 
civilian lives in Tucson. 

Parts of Arizona, including Tucson, were declared a 
Confederate Territory during the Civil War. As the ma-
jor settlement of southern Arizona, Tucson was occu-
pied brie�y by Confederate troops under the command 
of Captain Sherod Hunter (Faust and Randall 2003:127; 
Masich 2006:30�31). The U.S. military retook the town 
in May 1862 with a large body of California volunteers, 
referred to as the California Column (Figure 12). While 
undertaking a long and grueling march across the western 
deserts of Arizona to occupy the town, a small engage-
ment occurred between California volunteer units and 
Confederates at Picacho, about 40 miles north of Tucson, 
resulting in the deaths of three U.S. soldiers, two of whom 
were eventually buried at the Alameda-Stone cemetery 
(List of the Captured, Missing, Killed and Wounded in 
Action, of the 1st Regiment of Cavalry Cal Vols, signed 
by Lieutenant Colonel E. E. Eyre, 1st California Cavalry; 
National Archives and Records Administration, Record 

Military uniform buttons from the Alameda-Stone cemetery.Figure 12. 
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Group 92, Entry 225 Box 1159; Masich 2006). The post 
established at Tucson with the arrival of the California 
Column was abandoned in 1864 and then reoccupied in 
1866, at which point the post was renamed Camp Lowell 
(Faust and Randall 2003:131).The �rst burials placed in the 
military section were placed in the Alameda-Stone cem-
etery shortly after the arrival of the California Column in 
1862. Whether civilian burials had already been placed in 
the ceme tery is not clear, but it is suspected that the civilian 
section was �rst used around this time or perhaps several 
years earlier (Figure 13).

By 1870, Tucson�s population stood at over 3,000, many 
of them recent arrivals to the town (Mabry et al. 1994). In 
the following year, the Village of Tucson was incorporated. 
Camp Lowell was moved to Fort Lowell in 1873, but the 
military section of the Alameda-Stone cemetery contin-
ued to be used until closed by the City in 1881 (Callender 
1998; Faust and Randall 2002; O�Mack 2005,2006). The 
civilian section of the Alameda-Stone cemetery was of-
�cially closed by the Village Council on May 31, 1875, 
and the Court Street Cemetery was opened the following 
day on the far northern edge of town (Arizona Citizen 
1875). Tucson was granted city status on February 7, 
1877 (Tucson City Directory 1881). During its period of 
use, the Alameda-Stone cemetery was used by the entire 

community for the burial of more than 1,800 people and 
was the only cemetery in Tucson.

The year 1880 marked a major milestone in Tucson�s 
development. On March 20, 1880, the Southern Paci�c 
Railroad completed its connection to Tucson, and the 
city�s worldview changed forever. Bringing to the city 
new immigrants, easy and inexpensive access to mass-
produced commodities and world markets, and, probably 
most importantly, new ideas, the railroad began to trans-
form a small hinterland community into one of the hubs of 
commerce and culture in the Southwest (this is evident in 
the artifacts found by archaeologists in the postcemetery 
component; Figures 14�17). Tucson�s population in 1880 
had more than doubled since the previous census in 1870 
(Mabry et al. 1994; Luckingham 1982). In the same year, 
telephone service was estab lished, franchises were let for 
the construction of a municipal gas works and a street car 
system, and the �rst street addresses were assigned (Tucson 
City Directory 1881).

On January 23, 1881, the last known burial was placed 
in the military section of the Alameda-Stone cemetery, 
that of Corporal John Lyons (Arizona Weekly Star 1881). 
By mid-February, the southwestern corner of the cem-
etery had been deeded to the school trustees, with the 
stipulation that they would be responsible for removing 

The “National” or “Government” Cemetery at Tucson, 1870. Photograph by John Vance Lauderdale. Figure 13. 
John Vance Lauderdale Papers, Yale Collection of  Western Americana, Beinecke Rare Book and Manuscript Li-
brary, Yale University, New Haven, Connecticut. Courtesy of  the Beinecke Rare Book and Manuscript Library.
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all bodies from that parcel. Furthermore, the command-
ing of�cer of Fort Lowell was noti�ed by the City Council 
that the military cemetery was closed to further burials 
(Arizona Weekly Citizen 1881a). That the ceme tery was 
physically being affected by expansion of the city was evi-
denced by the granting of a petition by Mr. Fuller to make 
adobe bricks from a portion of the old cemetery grounds 
(Arizona Weekly Citizen 1881b). Finally, that year, the 
City Council voted to open Miltenberg Street from Stone 
Avenue to Toole Avenue, through the heart of the cemetery 
(Arizona Weekly Citizen 1881c). In 1882, some burials 
were removed from the cemetery in response to a noti�-
cation from the City Council that burials in the cemetery 
needed to be removed within 60 days and reburied in the 
new Court Street cemetery (Arizona Daily Star 1882). In 
local newspapers, undertaker E. J. Smith advertised his 
services�in Spanish as well as English�to assist with 
the removal of burials from the nonmilitary portion of the 
cemetery (O�Mack 2006:44). Also in that year, electrical 
generation began in Tucson, gas lights were �rst used, and 
the �rst water company began to deliver running water in 
Tucson (Schladweiler 2004). By January 1883, the cem-
etery wall had been demolished (Arizona Weekly Citizen 
1883; Arizona Weekly Star 1883).

In June, 1884, the burials from the military section of the 
Alameda-Stone cemetery were moved to a new cemetery asso-
ciated with Fort Lowell, 7 miles away (Arizona Weekly Citizen 
1884). Two months earlier, in special session, the City Council 
began discussions concerning the selling of lots in the former 
cemetery (Arizona Daily Citizen 1884). However, it was not 
until April 1889 that the old cemetery grounds were divided 
into lots and sold at auction (Arizona Daily Citizen 1889a) 

(Figure 18). Shortly after their 
sale, lots were graded, remov-
ing all surface evidence of the 
former cemetery. Construction 
of at least eight houses in the 
project area was soon underway 
(Arizona Daily Citizen 1890a).

During the 1880s, Arizona 
and, by extension, Tucson 
were deep in the throes of an 
economic reces sion brought 
on by a withdrawal of the mili-
tary on cessation of the Apache 
Wars, prolonged drought, and 
a decline in silver prices. 
By 1890, Tucson�s popula-
tion had actually dropped to 
5,150 (Luck ingham 1982). It 
is tempting to hypothesize that 
the impetus to subdivide and 
sell lots on the ceme tery lands 
was pre di cated on a need for 
revenue as much as on the 
need to free up land for the 

growing city. Transfer of all lands containing the cemetery 
into private hands was complete by early 1890, when the 
School Trustees decided to sell the parcel they had been 
granted within the former cemetery boundaries in 1881 
(Arizona Daily Citizen 1890b).

The next few decades witnessed developments that 
threatened the existence of the cemetery as increasingly 
urbanized Tucson grew over the project area. Homes were 
built on the lots in the project area, with many of them used 
as rental properties; privies, trash pits, utility trenches, and 
landscaping features were dug into the former cemetery, 
often impacting the graves below.

Transportation services and public utilities contin-
ued to be developed in the growing city. Extending from 

Japanese pitcher with “Kanji” maker’s mark  Figure 14. 
(Inventory No. 08000C658).

Gold-framed eyeglasses  Figure 15. 
(Inventory No. 08000D323).
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Stone Avenue in downtown Tucson to the main gate of 
the University of Arizona (which �rst opened its doors to 
a class of six students in 1891), a mule-powered street-
car system was put into service in 1898. By 1893, elec-
tric wires were being strung throughout the city by the 
Tucson Electric Light and Power Company, incorporated 
the year before (Schladweiler 2004; Tucson Electric 
Power Company 2008), and more than 300 Tucson 
homes and businesses were illuminated with electricity 
by 1903 (Tucson Electric Power Company 2008). To serve 
Tucson�s increasing population�7,531 inhabitants by 1900 
(Luckingham 1982)�the �rst public sanitary sewers were 
installed in Tucson (Schladweiler 2004). Sewers were in-
stalled along Alameda Street in February 1902, coinciding 
with the �rst commercial development in the project area, 
the construction of the Troy Laundry. This was notable be-
cause several sets of human remains were uncovered dur-
ing the installation (Tucson Citizen 1902). In the following 
year, numerous burials were disturbed by construction of 
a gas main at Stone Avenue and Miltenberg Street as well 
as during installation of a private sewer within the project 
area (Tucson Citizen 1903a). 

By 1910, Tucson�s population had almost doubled 
since the previous decade (Luckingham 1982). Having 
been a U.S. Territory for six decades, Arizona achieved 
statehood on February 14, 1912, after a long battle 
that was spearheaded by one of the project area�s resi-
dents, Marcus Aurelius Smith, who also became one of 

Heinz Chow Chow Pickle bottle  Figure 16. 
(Inventory No. 080006189).

Complete doll head  Figure 17. 
(Inventory No. 080006EB3).
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Arizona�s �rst two senators (Goff 1989) (Figure 19). 
Tucson continued to modernize its transportation facili-
ties with the opening of the �rst muni cipal airport in the 
United States in 1919.

Having been transformed from a cemetery to a residen-
tial neighborhood during the late eighteenth and nineteenth 
centuries, the project area soon entered another stage of 
transformation as it became a commercial district in the 
heart of downtown Tucson. The year 1925 marked the 
beginning of the commercial period in the Joint Courts 
Complex project area, with establishment of the Baum 
and Adamson Tire and Automotive Company. The �rst 
civic use of the project area was marked by use of a former 
residence for of�ces of the Works Progress Administration 
and the National Youth Administration in 1938. By 1940, 
Tucson�s population growth had slowed signi�cantly, to 
just under 37,000, and the proportion of city to county 
residents began to decrease through the following decade, 
signaling a shift of population from the city to the suburbs. 
This shift was evident in the project area, as the last resi-
dences were razed by 1959. 

In 1940, construction of the Tucson Newspapers Building 
basement in the project area destroyed an unknown num-
ber of burials from the former cemetery (Arizona Daily 
Star 1940). Construction of an addition in the early 1950s 
resulted in the destruction of even more burials (Arizona 
Daily Star 1955) (Figure 20). Archaeologically, the total 
number of burials destroyed appears to number at least 
several hundred. The Tucson Newspapers Building lasted 
only a few decades and was razed in 1974. After this, the 
project area was marked by urban decay and abandonment 
until archaeological excavation began in 2006 (for a more 
complete discussion of Tucson�s history, see Chapters 4, 
5, and 12, this volume). 

The rediscovery of Tucson�s late-nineteenth-century in-
habitants, long buried under city buildings and pavement, 
was of great interest to the community, but especially to 
descendant groups. One of the most important aspects 
of any cemetery excavation for descendant groups is its 
completion, including the repatriation and reburial of hu-
man remains (for a complete description of repatriation 
and reburial, see Chapter 11). Once removed from the 
Alameda-Stone cemetery, the U.S. military, Hispanic, 
Yaqui, O�odham, Apache, Euroamerican, and African 
American individuals were relocated to new burial lo-
cations more than 130 years after the cemetery had of-
�cially closed. No longer forgotten, these men, women, 
and children were reburied and celebrated as a testament 
to Tucson�s diverse, multicultural history in multiple cer-
emonies that included as participants descendants, reli-
gious leaders, government of�cials, and other community 
members. 

Archaeology and History 
in Cemetery Investigations

Archival research is an essential component of historical 
archaeology and can often be used to supplement or illu-
minate archaeological �ndings. In the case of the Alameda-
Stone cemetery, archival research could be used to establish 
a great many aspects of the cemetery, including 

a reasonable, if inexact, approximation of the ¶ 
original number of burials
the likely extent of the cemetery¶ 
the existence of major cemetery divisions¶ 
the identity of a large proportion of individuals¶ 
the relative location of burials in the military ¶ 
section
the general characteristics of some grave markers ¶ 
and cemetery features (such as walls)
the of�cial dates of closing¶ 
the process of exhumation and removal in the ¶ 
military section, and
the nature and location of various postcemetery ¶ 
disturbances. 

Despite this information, there was a great deal of infor-
mation about the cemetery that was not revealed through 
archival research. As Scott O�Mack (2006:1), who per-
formed the archival research noted, �the most surprising 
discovery [resulting from the archival research] is how little 
documentation of the cemetery exists . . . we have had to 
rely heavily on scattered, often incidental references to 
the [cemetery] in a variety of sources, and we can provide 

Arizona seal medallion.Figure 19. 
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only partial or tentative answers to most of the questions 
we set out to answer.� 

In a sense, archaeology and history can be used as paral-
lel sources of information to understand behaviors hidden 
through burial, decay, and the passage of time. Together, 
they can be used to restore a connection with the events 
and processes that originally created those behaviors. Like 
archaeological �eld and laboratory research, what is pos-
sible to do with historical research can be highly variable. 
Particularly for more recently used cemeteries, there might 
be abundant information on where each individual was bur-
ied in a cemetery. Examination of public records�such 
as tax records, census records, property records, medical 
records, etc.�might reveal information about the age, 
dates of death and burial, occupation, cause of death and 
medical history, or the cultural background of an indi-
vidual. These kinds of information can prove very help-
ful not only in identifying each individual in the ground, 
but also in understanding how an individual�s particular 

background affected burial characteristics, how different 
groups of individuals were treated similarly or differently in 
death, or how living conditions affected the life experiences 
of individuals or groups. 

Archaeologists often �nd, particularly regarding mortuary 
behavior, that much of the information needed to understand 
a mortuary context is not recorded in a documentary record. 
There may be very few, if any, photographs or drawings of 
burial ceremonies or burial spaces and there may be few de-
scriptions of how people were treated in death or why a burial 
custom was performed in the way that it was. The meaning 
of objects placed�or not placed�with an individual in the 
grave may not be readily understood because nothing was 
ever written about a burial practice, and nobody living seems 
to remember. What people think of as traditional��the way 
we do things��changes quite often, as what people feel is 
appropriate to do in a burial context can shift in response to 
new situations. What happened 50 or 100 years ago may have 
differed substantially from what goes on today, even if there 

Historical photograph of  the excavation for the expansion of  Tucson Newspapers building.Figure 20. 
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appears to be a strong historical connection between past and 
present practices.

Archaeology does not always agree with the documen-
tary record and it often does not inform on the same kinds 
of things either. History might tell you, for instance, that an 
adult male found dead on the road was buried in a speci�c 
grave at a cemetery, whereas archaeology may indicate that 
in fact a subadult female dressed in men�s clothing was 
buried in the same spot. Now, that would be a story. What 
history probably will also not tell you is how the grave was 
dug, or whether the individual was placed in a cof�n simi-
lar to other cof�ns placed in the same cemetery, or whether 
the individual was treated differently in death. A historical 
account may reveal these details, but not in the same ways 
as in archaeology. Through the application of archaeologi-
cal methods, there is the opportunity to make objective 
and systematic observations on individuals, burials, grave 
pits, and cemeteries that are simply impossible to derive 
from historical text or memory. Only archaeology could 
answer many of the basic questions about the Alameda-
Stone cemetery, and even with our intensive investigations, 
basic questions were still not clearly answered, such as 
when the cemetery was �rst used or where, precisely, the 
wall around the military section was located.

Context is Everything

Literally thousands of historic cemeteries and graveyards have 
been investigated archaeologically in North America. Many 
others have been subjected to relocation efforts with little or 
no archaeological work. In some cases, when a cemetery is 
relocated, burials are simply scooped out of the ground with 
shovels and the remains placed in a box to be reburied in an-
other location. This is sometimes referred to as the coroner�s 
method, because the aim of the work is not archaeological 
but instead serves only to move burials from one location to 
another. Little or no attempt is made to understand or investi-
gate the archaeological context of a burial. For many archaeo-
logical investigations of historic cemeteries, documentation is 
limited due to a variety of factors, including lack of adequate 
resources, lack of knowledge of pertinent mortuary behav-
iors, or restrictions placed by stakeholders on what can be 
documented and how. 

In essence, a great deal of information can be learned by 
studying mortuary artifacts and human remains, but there 
are different levels of effort that can be applied in these stud-
ies. In some cemetery excavations, archaeological work is 
restricted to performing only a cursory examination of items 
found within grave-pit features. There is little opportunity to 
carefully excavate and document the full context of a burial. 
Similarly, an osteologist may only be allowed to examine 
bones and teeth while in situ or for a brief period in the 
�eld once remains are taken out of the ground. Scheduling 

constraints or restrictions placed by descendant groups on 
what can be done archaeologically may allow few opportu-
nities to make all the observations that can be important to 
understanding the context of a burial and the life experience 
of the individual(s) within it. Archaeologists may only be al-
lowed to document what they can see at a glance before the 
contents of a burial are placed in a box and reburied else-
where, never to be examined again. 

In these cases, there is no opportunity to examine the con-
tents of a grave in a controlled laboratory setting or to con-
duct specialized studies that could inform on such things as 
the season of burial, past diets, or medical treatments, using 
advanced techniques such as macrobotanical analysis, iso-
tope analysis, or X-ray �uorescence. Furthermore, because 
items and samples removed from the ground cannot always 
be cleaned and examined in appropriate lighting or with scien-
ti�c instruments under a controlled laboratory setting, some of 
the observations that are made will not be as well -supported 
as those that could have been made under better conditions 
with the appropriate tools and resources. In other words, the 
quality of the data is rarely as strong as it could be.

Archaeologists typically do the best they can with the avail-
able resources of time, money, labor, and equipment, and in 
the case of cemeteries, they may often be dealing with re-
strictions that dictate what they can and cannot record. They 
might not be allowed to take photographs, for instance, or 
they might not be allowed to remove the contents of an intact 
burial container for closer examination. Obviously, all these 
factors affect what can actually be learned about a burial or 
a cemetery. 

Any archaeologist can tell you that the excavation of a 
grave-pit feature, no matter how careful, destroys the ar-
chaeological context. Traces of the behaviors that �rst laid 
a body in the grave cannot be restored, even when remains 
are placed back in the ground in another location or stored 
in a curation facility. The context of the original burial is lost 
when a burial is disturbed or removed. There are no second 
chances to re-excavate the same grave.

If a detailed record of the context is developed, there is at least 
some information about (1) how the remains were placed in the 
ground, (2) the burial containers they were placed in, (3) how 
bodies were prepared or dressed, and (4) what kinds of items 
were placed with an individual, on or underneath a burial con-
tainer, or at the surface of the grave. For instance, in the Alameda-
Stone cemetery, remnants of wire wrapped with paper or ribbon 
and sometimes adorned with paper or fabric �owers and beads 
were found with many juvenile individuals. These items were 
inferred to have represented �oral crowns. Their discovery sug-
gested that infants and children buried with these items were 
buried as los angelitos, or �little angels,� according to a Hispanic 
Catholic burial tradition that symbolized the innocence and purity 
of children who had died (Figure 21).

In addition to closely examining a burial feature and hu-
man remains, important clues to understanding the burial 
context may also be found by examining grave-pit �ll, ex-
amining the ground surface above the grave, and examining 
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sediments surrounding the grave pit. Items placed within a 
grave pit in association with burial or at the surface of a grave 
during burial or at other times can be found in these contexts. 
Evidence for structures or markers placed at the grave, such 
as grave curbs or altars, might also be found by examining 
these contexts. The shape, size, and depth of the grave pit is 
also important to document. 

By the time a grave pit is excavated, human remains are 
often reduced to fragile bones and teeth in varying states of 
preservation due to prior disturbance and decay; artifacts are 
often only the more durable parts of larger and more complex 
tools. These material traces of what was once in the grave pro-
vide many clues to a person�s identity and life experiences and 
collectively represent a tremendous reservoir of information 
on the life and death of an individual and their place in society, 
as well as on the aspirations of mourners (Buikstra and Beck 
2006; Parker Pearson 1999; Reimers 1999). Artifacts, such 
as particular kinds of screws, nails, or cof�n handles can al-
low us to order graves in time as well as allow us to infer the 
level of investment in a particular individual�s grave. Burial 
container shapes, construction techniques, and decorations can 
also provide information about how burial containers were 
made and acquired, when they were built, religious beliefs, 
and other factors. Bones and teeth can be assessed to deter-
mine age, sex, and biological af�nity and can be examined 

for evidence of disease, nutritional de�ciencies and metabolic 
disturbances, trauma, work patterns, growth and develop-
ment, medical intervention, and many other factors that help 
to explain variation in the origins, health, mortality, and de-
mography of a burial population. 

In short, there are many kinds of information that can be 
gleaned about a burial by closely examining and document-
ing the diverse attributes of grave pits and the burials within 
in them. In combination with information on the context of 
burial, the study of human bones and teeth can reveal much 
information about the organization of cemeteries and com-
munities and their relationship to the implementation of burial 
practices. Bioarchaeological research can tell us about when 
a burial was placed in time, the cultural or religious af�nity 
of the deceased, the relationship of the deceased to mourn-
ers and to the community, spiritual beliefs, gender roles, and 
other issues. 

The Excavation of  the 
Alameda-Stone Cemetery: A 

Carefully Controlled Context

In the past, many archaeological projects in the United States 
and in other countries have been selective in sampling com-
ponents that were not the primary focus of investigations. 
For instance, if a project�s focus was to move a cemetery�
as was the case for the Joint Courts Complex Archaeological 
Project�a project may have explored only a small sample of 
the other impacted components, or even ignored them entirely. 
While less costly and time consuming than complete excava-
tion, such selective approaches risk the loss of information on 
resources that, although not the main focus of the excavation 
at hand, could become signi�cant to future research questions 
and stakeholders. This was not the case with the Alameda-
Stone cemetery. Because complete excavation and screening 
of all features and cultural deposits was required to ensure 
complete recovery of all human remains, a comprehensive 
approach was taken to excavate the project area during the 
Joint Courts Complex Archaeological Project. In anticipation 
of clearing the land for construction of a new city/county joint 
courts facility, Pima County tasked Statistical Research with 
moving the Alameda-Stone cemetery and documenting ar-
chaeological re sources within the project area. This required 
the removal of all human remains from the portion of the 
Alameda-Stone cemetery within the project area, appropriate 
documentation of any other archaeological resources encoun-
tered during excavations, repatriation of remains claimed by 
descendant groups, and reburial of remains not repatriated to 
a speci�c group (for a discussion of consultation with descen-
dant groups, see Chapters 2 and 11).

Once excavation was fully underway, Pima County knew 
that the number of intact grave pit and burial features still ex-
isting within the project area was quite large, despite decades 

Postmortem photograph ca. 1916 of  a Figure 21. 
mother holding her deceased child wearing a ÿoral 
crown. (Photograph courtesy of  the Arizona His-
torical Society, Tucson, Accession No. B89855.)
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of disturbance, but exactly how large remained unknown until 
the entire project area was stripped and every cultural deposit 
in the project area was screened. To accomplish this gigantic 
task, mechanical excavation was used to strip surface deposits 
to expose feature outlines (Figure 22). The massive quantities 
of overburden removed during stripping had to be screened 
to sort out human remains; this required the operation of a 
large, automated screening machine (Figure 23). 

Pima County required that the project be completed within 
a time frame that accommodated their funding schedule and 
the needs of the city and county administration in devel-
oping the new courts complex. The Joint Courts Complex 
Archaeological Project was completed in just over 4 years 
to meet the schedule required by Pima County. The contract 
began in August 2006. Fieldwork began in November 2006 
and was completed less than 2 years later, in August 2008. 

Necessarily, laboratory analysis and reporting began concur-
rently with �eldwork and continued after �eldwork was com-
pleted. The entire project was completed by November 2010. 
By comparison, many equally large projects have taken more 
than a decade, or even decades, to complete.

Such a large and complex undertaken in such a short time 
required, by archaeological standards, an unusually large staff-
ing. As many as 70 people worked in the �eld at any one time, 
and more than 180 people were involved in the project, with 
specializations including historical archaeology, prehistoric 
archaeology, geoarchaeology, human osteology, chronom-
etry, cartography, geographic information systems, material 
culture analysis, botanical analysis, parasitology, software 
programming, database design, graphic design, technical edit-
ing, accounting, human resources, and project management. 
Personnel who worked on the project included �eld crew, 

Mechanically stripping Figure 22. 
the Joint Courts Complex project 
area using a specially designed 
backhoe blade, by Innovative Ex-
cavating, Inc., Tucson, Arizona.

Using a TEREX Power-Figure 23. 
screen Mark II to recover artifacts 
and bones from the project area 
overburden.
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crew chiefs, project directors, principal investigators, labora-
tory analysts, cartographers, software programmers, database 
developers and managers, graphic designers, technical editors, 
and administrative support specialists. Like other projects of 
this magnitude, the project was almost an entity in itself. For 
the duration of the project, the project staff lived and breathed 
the archaeology and history of the project area, many of them 
working full time on this one project.

During the Alameda-Stone cemetery excavations, ensuring 
the development of highly detailed and accurate data on grave-
pit and burial features, mortuary artifacts, and osteological ma-
terials was of paramount importance. Special methods were 
developed to ensure that the mortuary context was thoroughly 
documented from the moment a grave-pit feature outline was 
identi�ed (see Chapter 2, Volume 2 of this series for a compre-
hensive discussion of project �eld and laboratory methods). 

To ensure that nothing was misplaced, all burial associated 
items were stored at the site until transferred for reburial. 
Grave-pit features were carefully excavated, mapped, and 
examined by hand. Burial features within grave pits were 
individually identi�ed to distinguish among multiple buri-
als within grave pits and to distinguish between grave-pit 
�ll and materials directly associated with a burial. Without 
careful excavation and appropriate documentation, in-
triguing practices would have remained entirely invisible 
to scienti�c inquiry. For example, at the Alameda-Stone 
cemetery, special shelves were sometimes dug in the side 
walls of the grave pit to support planks of wood to shield 
the cof�n beneath from dirt (Figure 24). Other grave pits 
had something we called head niches (Figure 25). These 
were cavities dug in the short axis of the grave to shield 
the head of a body interred without a cof�n. Head niches 

Shelves from Figure 24. 
the grave of  an adult 
male of  Hispanic cul-
tural afþnity.

Head niche with Figure 25. 
human remains from the  
grave of  an adult male of  
Euroamerican cultural 
afþnity.
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Grave 13614, Burial 21829, adult Euroamerican male: (Figure 26. a) photogrammetry; 
(b) digitization of  osteological elements; and (c) þnal feature map.
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had never been documented before and, thus far, appear 
to have been unique to this context. 

Once feature outlines were identi�ed, deposits excavated 
from grave pit and burial features were removed by hand. 
In addition to traditional archaeological practices, important 
methodological advances were required by the project�s the 
large size, cultural sensitivity, and archaeological complexity. 
These included orthorecti�ed photogrammetric documenta-
tion of all in situ burial features and digitization of in situ os-
teological elements (Figure 26); the use of three-dimensional 
scanning to document features and osteological elements 
(Figures 27 and 28); highly sophisticated, detailed, and ac-
curate digital cartography; balloon aerial photography; me-
chanical stripping; mechanical screening; new methods for 
discovering and attributing grave pits and burial features; and 
implementation of a project-speci�c relational database sys-
tem that stored and linked the millions of �eld and laboratory 
observations recorded during the project. Grave pits, burial 
features, osteological elements, and associated artifacts were 
carefully mapped with digital survey equipment, photogram-
metry, and LIDAR (see Chapter 2, Volume 2). The skeletons 
of individuals in primary context that were exposed in the 

Three dimensional rendering of  Figure 27. 
(a) the cranium of  the young adult Hispanic 
male in Grave 3243, Burial 3422; and (b) the 
pelvis from the adult Euroamerican male in 

Grave 3038, Burial 3952.

Grave Pit 13614, Burial 21829, Figure 28. 
adult Euroamerican male: an example of  

a three-dimensional scanned image.
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ground were mapped in situ with photogrammetry, and many 
were mapped with three-dimensional LIDAR imaging.

When preservation is poor, mortuary artifacts and osteologi-
cal remains will become so fragile that they fall apart easily 
after being removed from the ground, and subtle clues about 
a person and their burial can be lost. For this reason, osteolo-
gists and mortuary analysts made observations on skeletal 
materials and mortuary artifacts while still in situ as well as 
after they were removed from the ground. All materials re-
moved from the ground, including sediment samples, were 
carefully provenienced and placed in individual bags with 
printed bar code labels, ensuring that all recovered materials 
from graves could be tracked at any point in time and allow-
ing for the physical relationship of recovered materials to be 
preserved within a relational database. Using this system, the 
location and status of each artifact could be tracked at any 
time throughout the course of the project, from the moment 
artifacts were collected and entered into the database system 
until repatriated or curated. 

Research questions designed to interpret the diversity of ar-
tifact types, feature types, and components discovered in the 
project area required a wide variety of laboratory analyses to 
be performed. These included osteological analysis, mortuary 
artifact analysis, lithic analysis, postcemetery artifact analysis, 
macrobotanical and pollen analysis, faunal analysis, analysis 
of archival records, spatial analysis, and multiple other forms 
of analysis. Detailed analysis of provenienced artifacts, osteo-
logical materials, and sediment samples were performed in a 
controlled laboratory setting in a secure, climate-controlled fa-
cility at the project area. Teams of analysts worked continually 
to identify and attribute materials recovered in the �eld and 
to enter the resulting data into our relational database system. 
For instance, to adhere to the project schedule, multiple mor-
tuary artifact analysts and multiple osteologists analyzed the 
recovered materials concurrently during and after �eldwork. 
Postcemetery artifact analysis was conducted mostly after 
these initial analyses had been completed, so that analysts 
with the necessary specialties could be freed up to perform 
other analytical tasks. Analyses performed for the project were 
highly detailed, and each observation was tied ultimately to 
a speci�c set of recovered materials and to a unique, spatial 
provenience. In addition, all the cartographic information 
collected in the �eld was processed in our geospatial labo-
ratory in order to develop maps of each individual feature, 
feature pro�les, and a spatial dataset that could be dynami-
cally linked with attribute information recorded on artifacts 
and features. Speci�c data collection and analytical methods 
are pre sented in detail in Chapter 2, Volume 2 of this series. 
Quality controls, including randomized spot checks and the 
evaluation of data for logical consistency, were put in place 
to ensure that data were being re corded consistently and ac-
curately for each analysis.

Once initial analyses of artifacts, osteological materials, and 
sediment samples were complete, we were able to analyze 
multiple data categories in a highly �exible manner using GIS 
and the database sys tem. This permitted the examination of 

spatial or temporal patterns and relationships that were not 
ap parent when studying individual contexts in the �eld or 
laboratory, as well as the creative manipulation of multiple, re-
lated data categories and vast quantities of data. The relational 
database system allowed pow erful exploratory analyses to be 
performed on mortuary behavior, cemetery organization, the 
biology and health status of the burial sample, and use of the 
project area during prehistory and the postcemetery period. 
In many cases, advanced statistical methods and novel ap-
proaches were applied to answering important research ques-
tions. These are discussed in detail in Volumes 2 and 3.

Without the analytical tools and methods developed for the 
project, it would have been impossible to maintain accurate 
and consistent data for higher-level analysis and reporting. 
To ensure that analyses were on the right track, that impor-
tant research avenues were pursued, and that related analy-
ses were integrated to the greatest extent possible, regular 
meetings were held with project team members, including 
principal investigators, project directors, laboratory analysts, 
geospatial analysts, and database designers. Among other 
things, the organizational and data management structures 
developed for the project allowed investigation of the cem-
etery component to be truly bioarchaeological, such that 
different lines of historical, contextual, and osteological evi-
dence were consistently integrated and combined in creative 
ways and used together to achieve important project goals. 
No archaeological project conducted in the United States to 
date has implemented and integrated these technologies and 
methods as comprehensively or on as large a scale. Advanced 
methods and technologies were essential to developing timely, 
accurate, and updatable data on artifacts, features, and human 
remains; and they were an absolute necessity, because daily 
reporting on the discovery of grave and burial features was 
required by the burial agreements for the project.

The Alameda-Stone Cemetery in 
Cultural and Behavioral Context

The larger context of how graves are arranged within the cem-
etery, with respect to each other, to cardinal features, and to 
features of the landscape is just as important as documenting 
and analyzing the context of individual grave pits and burial 
features. Many historical-period grave pits and burial features 
in North America during the nineteenth century were oriented 
along a generally east-west axis and were often aligned with 
buildings, roads, or fences that were used as guides for car-
dinal direction. Variation in the orientation of grave pits can 
signal temporal differences, if referenced landscape features 
(such as roads or buildings) shifted in their alignment, or 
appeared and disappeared, over time. Variation in af�nity 
can also be detected if different groups oriented themselves 
according to features important to their particular view of 
the world. At the Alameda-Stone cemetery, variation in the 
alignment of some grave pits could signal temporal differ-
ences with later graves oriented in a more strictly east-west 
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alignment. How individuals were oriented within the grave 
appeared to relate to religious preferences�that is, whether 
their heads were to the west and the feet to the east, or vice 
versa. Many apparent Catholic burials contained individu-
als placed with their heads to the east and feet the west, 
whereas others, many of whom may have been Protestant 
Euroamericans, were placed with their heads to the west and 
their feet to the east.

How grave pits are arranged with respect to each other can 
also be very important. Speci�c groups of people might be 
buried close together, such as families, soldiers, or religious 
orders. At the Alameda-Stone cemetery, graves were clustered 
in different ways, signaling not only the presence of differ-
ent cemetery areas, such as the military section, but other 
relationships between individuals as well. Some clusters of 
individuals, for instance, appeared to represent possible fam-
ily relationships. So, in essence, not only is there behavioral 
information stored within the attributes of a grave-pit and 
burial feature, there is information in its relationship to the 
cemetery landscape and the world around it (Francis 2003; 
Sloane 1991; Warner 1959). For this project, we were greatly 
aided by the use of detailed cartography and a geographic in-
formation system, which allowed us to closely examine spatial 
relationships among grave-pit features, individual burials, and 
the larger landscape context. 

The formal attributes of the cemetery itself also provide 
information on how a cemetery was used. These include not 
only the grave pits and burials within a cemetery and their 
particular arrangement, but also such features as walkways 
and paths, walls, entrances, memorials, sculptures, �agpoles, 
trees and shrubs, and the many other features that can make up 
a cemetery. These kinds of features inform on how a cemetery 
was organized and changed through time and how visitors and 
mourners would have interacted with the cemetery landscape. 
Unfortunately, grading of the Alameda-Stone cemetery and 
other disturbances after the cemetery was abandoned in his-
torical times destroyed the traces of many of these features. 
In-depth archival research, however, permitted reconstruction 
of some aspects of the cemetery that had become inaccessible 
to archaeological observation, such as the characteristics and 
location of walls and entrances. 

The Larger Context of  Landscape 
and Community

The place of a burial space within the larger landscape is 
also important, as it can tell us how a cemetery related to 
settlement and a larger society, the society of the living. 
For some investigators, a cemetery is a speci�c kind of 
burial space that distinguishes it from other burial spaces. 
According to Rugg (2000), for instance, a cemetery is gen-
erally placed in a somewhat removed setting away from the 
center of a settlement and consists of a bounded space with 
a formal entrance that declares its meaning symbolically 
to its users. It has an ordered arrangement of individual 

graves that allows for each grave to be individually lo-
cated and for speci�c individuals to be memorialized and 
visited. Cemeteries, according to Rugg (2000), also carry 
with them the expectation of some level of permanence 
as, at least theoretically, each new burial was provided its 
own grave pit, and earlier burials would not be dug up to 
make way for new burials. The term �cemetery� is often 
used in a more inclusive sense as a term used to describe 
any burial space used for a collection of burials, but if we 
follow Rugg�s more restrictive de�nition, then a cemetery 
is de�ned in part by its relationship to the surrounding 
landscape, as well as in its internal organization, and in the 
treatment and memorialization of individual graves. In its 
various properties documented archaeologically and his-
torically, the Alameda-Stone cemetery appears to largely 
conform to this de�nition, but not entirely, signaling the 
transitional nature of this site and historic context.

The relationship of a cemetery to a community is re-
�ected in the relationship of a cemetery to the settlement 
with which it articulates. In the case of the Alameda-Stone 
cemetery, the cemetery was located a couple hundred me-
ters or more outside of town when it was �rst established. 
It was not miles away, like other cemeteries have been, but 
fairly close to town and reasonably so, as people were not 
safe from Apache raiding more than a few hundred meters 
from town. This was, at the time, as far as people were 
willing to go outside of town to bury their dead. Earlier 
burial spaces in Tucson were more centrally placed, within 
the walls of the presidio and adjacent to the place of wor-
ship, in part due to security but also so that the living could 
care for and interact with souls of the dead during daily 
activities (Figure 29). 

Despite the originally removed setting of the Alameda-
Stone cemetery, Tucson soon expanded, and the cemetery 
was bounded on one side by residential development and on 
the other side by a railroad. Although the cemetery itself had 
not moved, its physical relationship to the surrounding cul-
tural landscape had changed, and it was no longer suf�ciently 
outside of town to meet the expectations for a cemetery at 
the time. At that time, cemeteries and the dead bodies they 
contained were considered to be unsanitary and dangerous 
sources of contagion. In addition, to be respectful, cemeter-
ies needed to be in a quiet and removed location where the 
dead were not disturbed by the daily affairs of the living 
(Faust 2008; Laderman 1996; Lomnitz 2008; Voekel 2002; 
Will de Chaparro 2007). Coexistence in the same space was 
a nuisance to both the dead and the living. Precisely these 
kinds of problems were invoked in Tucson to justify moving 
the cemetery (O�Mack 2006). Following the same pattern 
of establishing a cemetery on the outskirts of town as had 
occurred with the Alameda-Stone cemetery, the new Court 
Street cemetery was placed in 1875 at the edge of the newly 
surveyed townsite and more than twice as far outside of exist-
ing development as the Alameda-Stone cemetery had been. 
Clearly, town folk saw the need to separate burial spaces from 
the everyday spaces of the living. 
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Burial spaces in Tucson.Figure 29. 
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Social, Economic, and Political 
Context

The social, economic, and political context of the cem-
etery is also signi�cant. The cemetery was established, 
used, and abandoned during an important period of transi-
tion in Tucson and in the American West. Recently incor-
porated into the expanding frontier of the United States, 
communities in the American West were thrust into an 
expansive, capitalist world system that connected these 
peripheral communities to administrative and economic 
centers in other parts of the United States as well as to 
capitalist markets in the United States and other parts of 
the globe. In Tucson and in other parts of the American 
West, communities were being transformed by processes 
of internal colonization, resource commodi�cation, and 
an expanding American economy, processes supported 
by the U.S. military and federal incentive programs, such 
as the Homestead Act of 1862 (Hardesty 1991; Heilen 
and Reid 2009; Limerick 1987; Meinig 1998). Land and 
other resources came to be exploited differently by this 
new political economy, according to a capitalist market 
system emphasizing individual ownership and control. 
The original Hispanic and Native American inhabitants of 
colonized regions were increasingly exploited and subor-
dinated to support this new system (Sheridan 1986, 1995). 
At the same time, the health and life experiences of peo-
ple throughout the country were being transformed, and 
in other industrializing nations as well, as people came 
into greater contact with diseases for which they had no 
resistance and were exposed to the hazards of urbanizing 
environments. Living conditions became increasingly ur-
banized and unsanitary, and nutrition was compromised 
due to an increased dependence of many people on wage 
labor and a greater susceptibility to �uctuating food prices 
in the new capitalist markets (Haines 2004; Haines et al. 
2003; Lee 1997). 

Yet the maintenance of social and economic ties with 
northern Mexico insulated Hispanic Tucsonans to some 
degree from the increasingly class-based and racialized 
subordination of Hispanics and Native Americans through-
out the American Southwest, allowing the persistence of 
Mexican American culture and lifeways in Tucson, even 
as Euroamericans began to control local politics and eco-
nomic resources. The common threat felt by all Tucsonans 
to Apache depredations led to a certain level of solidarity 
among the populace. Native Americans, Hispanics, and 
non-Hispanic Euroamericans all joined forces to cam-
paign against raiding Apache bands, resulting in frequent 
and bloody interpersonal violence, atrocities, and even 
enslavement of captives on both sides. At the same time, 
socioeconomic and class-based divisions in the commu-
nity began to create an increasing rift between Hispanics 
and non-Hispanic Euroamericans while the cemetery was 
in use (Of�cer 1987; Sheridan 1986). 

In addition to the sweeping changes in political economy 
that occurred during this time, there were major changes 
in approaches to death and burial occurring in the United 
States and in Mexico that were now affecting mortuary 
practice in Tucson (Faust 2008; Laderman 1996; Lomnitz 
2008; Voekel 2002; Will de Chaparro 2007). In cemetery 
organization, location, and the attributes of burials, the 
Alameda-Stone cemetery re�ects changes in mortuary 
practice, political economy, and health occurring in Tucson 
and throughout the American West. 

Comparative Context

Still another level of documentation and analysis for cem-
etery investigations is the relationship of the results of a 
cemetery investigation to the results of investigations at 
cemeteries of other times and places. Comparisons along 
these lines help to place the cemetery within a broader 
cross-cultural and diachronic perspective. They serve to 
isolate what is unusual about a particular cemetery and 
what is not, which in turn helps to delineate the processes 
and conditions that generate the similarities and differences 
seen among cemeteries and burial populations. These kinds 
of comparisons can sometimes be among the most dif�-
cult to evaluate objectively, due to broad variability in the 
methods used to study individual cemeteries. A measure-
ment made during one investigation is not necessarily, and 
not often, equivalent to a similar measurement made for 
a compared investigation. Nonetheless, comparisons of 
these types ultimately can be highly informative. Lynne 
Goldstein, a professor from Michigan State University and 
one of the most experienced and innovative of mortuary 
specialists this country has to offer, shows in Chapter 10 
that �At a very general level, the Alameda-Stone cem-
etery �ts the general model of a nonurban cemetery for 
the 1860s�1880s.� At the same time, she notes that �(1) it 
is the only example of a large, predominantly Hispanic 
cemetery that was also multicultural; (2) it is the cemetery 
with the highest proportion of religious items within the 
cemetery; and (3) both poor and middle-class individu als 
were buried there. The Alameda-Stone cemetery is one of 
the few cemeteries that represent the entire community 
at the time.� 

Contributions to 
Archaeological Research

The cemetery component research represents a unique 
contribution to mortuary studies, bioarchaeology, histori-
cal archaeology, and project planning and administration. 
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The investigation of as large a cemetery with a major-
ity Hispanic component has never been undertaken in 
the United States. The vast majority of previous proj-
ects in the United States have investigated the cemeteries 
of non-Hispanic Euroamericans or African Americans. 
The diverse nature of the cemetery�with multiple demo-
graphic groups�is also unique to cemetery investigations, 
as nearly all other cemeteries have been far less diverse 
and have not represented the burial population of an en-
tire multiethnic community. The brief use of the cemetery, 
along with the large sample size, is unusual as well, al-
lowing the researchers to amass a substantial amount of 
information about the burial practices of a community dur-
ing a brief span of time. In addition, the cemetery sample 
was exceptionally large and representative in comparison 
to other samples. 

As important and sensitive as the cemetery component 
was, signi�cant ar chaeological components from other 
periods were also present�the remains of an urban neigh-
borhood postdating the cemetery and prehistoric remains. 
The prehistory component made important contributions 
to the study of the forager-farmer transition in southern 
Arizona, which in and of itself is important globally to 
the study of human adaptations and cultural developments 
surrounding the incorporation of farming into foraging 
lifestyles. The prehistoric component in the project area 
was small, but it still represents an environmental context 
that differs from the context in which most previous Late 
Archaic/Early Agricultural features in the Tucson Basin 
have been found (see Chapter 3). As such, the prehistoric 
component adds important data to the growing database 
on Late Archaic/Early Agricultural period subsistence and 
settlement in the region and should serve as an impor-
tant point of comparison for future research. Earlier and 
later �nds for the prehistoric component also add some 
data useful in understanding the distribution of land-use, 
resource-procurement, resource-processing, and settle-
ment activities during the Middle Archaic and Middle 
Formative periods.

Documentation of the postcemetery component was un-
usually thorough, due to the need to carefully investigate 
and screen all cultural deposits within the project area in 
the search for human remains. In addition, intensive archi-
val research was performed to contextualize and interpret 
this component. Research on the postcemetery compo-
nent focused on urbanization, residential development, 
behaviors surrounding the abandonment and erasure of 
the Alameda-Stone cemetery, and variation in foodways 
and consumerism during the residential period accord-
ing to factors such as socioeconomic status, ethnicity, 
gender, and age (see Chapter 12). An interesting aspect 
of the postcemetery research was the disparate ways in 
which archival and archaeological data informed on the 
use of the project area. Much more archival data could be 
developed on landowners in the project area than actual 
residents. The vast majority of users of the project area 

during the residential period were, by contrast, renters 
whose residence in the project area was often relatively 
brief and for whom archival records were less detailed. As 
a result, most deposits in the project area could not be cor-
related with particular households, despite the abundance 
of available archival data. 

The archival data allowed us to assess how the project 
area changed through time from a residential neighborhood 
to a commercial district and to document more thoroughly 
the kinds of structures, landscaping features, and utilities 
that were built, abandoned, and demolished in the proj-
ect area. The archaeological data allowed us to document 
in detail the kinds of foods people ate and the household 
items they used and discarded and the effects of distur-
bances to the cemetery, but rarely allowed us to make un-
ambiguous comparisons of material culture according to 
demographic variables. Given the large size and complexity 
of the component, the scheduling and funding constraints, 
and the focus of the project on the cemetery component, 
the major contribution of the postcemetery research is to 
urban archaeology, as it resulted in the detailed and thor-
ough documentation of a large urban neighborhood. Much 
future analysis of the postcemetery data and comparison 
of the results to similar components investigated in other 
urban environments should make the project results and 
database an important resource for years to come.

The Organization of  the 
Series

Project results were reported in a four-volume series de-
signed for the project. In addition to these volumes, a re-
search design, an end-of-�eldwork report, and two brief 
reports on our cultural af�nity and military identi�cation 
assessments were produced. These latter two reports pro-
vided information that was needed by Pima County and 
descendant groups in order for informed decisions to be 
made regarding the repatriation and reburial of human 
remains and mortuary objects recovered during the Joint 
Courts Complex Archaeological Project.

Because of the broad interest in the results of this proj-
ect, the �rst volume in this series is the synthesis volume. 
This volume provides a synthesis of the major project 
�ndings for the Alameda-Stone cemetery and the post-
cemetery and prehistoric components of the project and 
places them in historic, anthropological, and administra-
tive context. The second volume of the series is dedicated 
to the Alameda-Stone cemetery. Chapters in Volume 2 
provide more-detailed descriptions of the environmental 
context, project methods, the history and archaeology of 
the cemetery, mortuary analysis, and osteological analysis. 
Volume 3 provides detailed description of the �ndings for 
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the postcemetery component of the project. Chapters in 
this volume are organized by lot and provide archival and 
archaeological information on the history of residential and 
commercial land use in the project area, disturbances to 
the cemetery, the archaeological content of postcemetery 
features and arti facts, and social and economic change 
among users of the project area. Findings are discussed 
in terms of themes having to do with socioeconomic sta-
tus, gender roles, ethnicity, processes of urbanization, and 
evidence for changes in culinary practices and the organi-
zation of production and consumption. The �nal volume 
of the series is the cemetery feature descriptions volume, 
which provides detailed maps and descriptions of each 
grave pit feature, burial feature, and osteological individual 
discovered in primary context. The �rst three volumes are 
bound. Volume 4 is provided on compact disc and is orga-
nized by grid location, according to a regular, systematic 
grid created for the project area. This organization allows 
individual feature descrip tions to be easily located within 
the volume according to their location within the cemetery. 
In addition to these volumes and their associated appen-
dices, a project-speci�c relational database containing the 
osteological and archaeological data used in these volumes 
was created.

The Organization of  this 
Volume

Volume 1 contextualizes and synthesizes the project �ndings. 
Chapter 1 has introduced the cemetery and the project in terms 
of their unique signi�cance, presenting information on the 
general environmental and historic context, how the project 
was conducted, and the organization of the series and the vol-
ume. Because project planning and implementation were so 
complex, we devote Chapter 2 to giving a detailed administra-
tive, political, and legal context for the project investigations. 
Chapter 3 focuses on the prehistoric �ndings and the signi�-
cance of those �ndings to current issues in understanding the 
prehistory of the Tucson Basin, particularly on the forager-
farmer transition that occurred in southern Arizona during 
the Middle and Late Archaic/Early Agricultural periods. The 
following chapter, Chapter 4, provides a historic context for 
the period leading up to the formation of the Alameda-Stone 
cemetery, beginning with the arrival of the �rst Europeans 

in southern Arizona and ending with the Gadsden Purchase, 
when Tucson became part of the United States. 

Chapter 5 provides a historic context for Tucson during the 
establishment, use, and abandonment of the cemetery and 
an overview of the archaeology and history of the cemetery. 
Chapter 6 details the design and results of cultural af�nity and 
military identi�cation assessments for the project. These as-
sessments not only fa cilitated analysis of excavation results 
but also greatly facilitated repatriation and reburial, serving as 
a model for af�nity and identi�cation assessments for future 
cemetery investigations. Historical, con text ual, and osteo-
logical evidence for diet, nutrition, disease, trauma, medical 
intervention, and demography are considered in Chapter 7, 
revealing a burial popu lation that was relatively healthy in 
terms of diet and nutrition, but heavily affected by disease 
and trau ma, with little consistent access to healthcare and high 
mortality rates for some segments of the community.

In light of the multiethnic and diverse use of the cemetery, 
Chapter 8 provides a context for understanding the death-
ways practiced by different seg ments of the community in 
Tucson. Emphasis is placed on Hispanic Catholic death-
ways and Euroamer ican deathways, with a focus on the 
effects of cemetery reform and the Civil War on mortuary 
behavior in Tucson. Information on military and fraternal 
funerals, as well as the deathways of O�odham, Yaqui, and 
Apache groups, is also discussed, including discussion of 
aboriginal practices not observed in the ceme tery. Chapter 9 
synthesizes the mortuary data developed for the project, in-
tegrating historical, contextual, and osteological �ndings.

Chapter 10 of this volume  summarizes all the �ndings from 
the cemetery context and compares them to the results of in-
vestigations of other contemporaneous cemeteries. Goldstein 
also explores the ways in which the cemetery investigation, 
and the cemetery itself, are unique in comparison to other 
studies. In Chapter 11, the repatriation and reburial of remains 
is discussed. Like the cultural af�n ity assessments, these ef-
forts represent a new approach that should be followed by 
other projects. In addi tion, the chapter highlights the contrast-
ing ways in which different groups from the cemetery were 
memo rialized and reburied. 

Chapter 12 summarizes the many �ndings from the post-
cemetery component of the investigation, focusing on the 
major themes of identity, consumption, socioeconomics, 
urbanization, sanitation, and land use. The �nal chapter in 
this volume, Chapter 13, revisits the unique signi�cance 
the project, presents major �ndings, revisits project goals 
and outcomes brie�y, and provides recommendations for 
the future. 
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Consultation and Compliance 
Prior to Commencement 
of  Fieldwork: Minimizing 
Conÿict and Controversy

In May 2004, through a local bond election, the voters of 
Pima County, Arizona (the County), approved $76 million 
to construct a city/county courts complex on the 41/3 acres 
of land in downtown Tucson described in Chapter 1 as the 
Joint Courts Complex project area, at the southeast corner 
of Stone and Toole Avenues (Figure 30). Given the logis-
tics and requirements of the courts and the limited avail-
ability of land in downtown Tucson, the selected acreage 
was considered to be the only available site for the com-
plex. Prior to the bond election, the Pima County Of�ce 
of Cultural Resources and Historic Preservation advised 
local of�cials that the proposed project area was located 
within the historically mapped boundary of a long-aban-
doned cemetery (described in this report as the Alameda-
Stone cemetery). In addition, it was noted that within the 
last 100 years several burials had been discovered during 
private urban development within the proposed project 
area. Note was also made that it was unknown whether or 
not additional burials might still remain under the modern 
streets, warehouses, gas stations, and parking lots. With 
voter approval for construction, however, the Joint Courts 
Complex Archaeological Project became a reality.

All too often, historic cemetery excavations become 
lightning rods for controversy and confrontation. Divergent 
agendas, poor planning, bad decision making, and inept 
public relations can derail a project before excavations 
begin. Friction among the descendants, the public, devel-
opers, government agencies, and archaeologists can easily 

become fodder for front-page news articles and local televi-
sion reporters, in a critical light, more often than not. Planning 
for cultural resources compliance on the Joint Courts Complex 
Archaeological Project began in earnest in November 2004 
and continued for 2 years prior to the start of archaeological 
excavations, on November 6, 2006. The County�s overrid-
ing concern was to ensure an open and transparent planning 
process that considered the concerns of all interested parties 
and individuals. Although the avoidance of cultural resources 
and presumed remnants of the historic cemetery within the 
project area would not be achievable, it was believed that 
avoidance of unnecessary con�ict and controversy could be 
achieved. Consequently, all planning and actions related to 
cultural resources compliance for the project were inclusive, 
open, comprehensive, and honest. Anyone with a stake or 
interest in the project was provided the opportunity to par-
ticipate. Consultations and communications were frank, di-
rect, and clear, with the objective of having no surprises. As 
the proponent of the Joint Courts Complex Archaeological 
Project, the County viewed the pre�eldwork planning pro-
cess as an absolutely critical �rst step for the overall success 
of the project. 

For the Joint Courts Complex Archaeological Project, 
compliance with historic preservation and human-burial 
statutory requirements is entirely under State of Arizona 
jurisdiction. The project is County-funded through gen-
eral obligation bonds and is situated on land owned and 
controlled by the County. There is no federal nexus. As a 
political subdivision of the State of Arizona, the County 
must comply with several Arizona statutes, including the 
Arizona Antiquities Act (Arizona Revised Statute [A.R.S.] 
Section 41.841, which is administered by the Arizona 
State Museum (the Museum), and the Arizona Historic 
Preservation Act (A.R.S. Section 41.861�41.864), which 
requires consultations with the Arizona State Historic 
Preservation Of�ce. A.R.S. Section 41.844 concerns hu-
man remains and funerary objects found on State and 

CHAPTER  2

Planning is Everything: The Administrative 
Context for the Joint Cour ts Complex 
Archaeological  Project

Marlesa A. Gray, Statistical Research, Inc., and Roger Anyon, Pima County 
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Location of  the Joint Courts Complex Archaeological Project in downtown Tucson, Arizona.Figure 30. 
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County lands, and this section of the law is also adminis-
tered by the Museum. 

In November 2004, the County owned a number of the par-
cels within the project area, and by the start of �eldwork in 
November 2006, the County had completed purchase of the 
entire project area, except for the roadways, which remained 
City of Tucson (the City) rights-of-way. The City closed 
these rights-of-way before November 2006, and through an 
agreement with the County, gave the County control of the 
property, with the right to demolish the streets and conduct 
archaeological excavations beneath them. 

In the 2-year period before the start of �eldwork, the 
County�s planning consisted of many concurrent and in-
tertwined processes and actions (Table 1). In the following 
introductory discussion, the issues are presented as four 
topics: background studies, consultations regarding burials 
and the cemetery, noncemetery archaeological compliance, 
and public relations. 

Background Studies

From the outset, the County wanted to gather as much 
existing information as possible about the archaeology 
and history of the project area. Consequently, the County 
contracted with Statistical Research in Tucson, Arizona, 
to conduct an overview study to determine what, if any, 
archaeological �ndings had previously been made in the 
project area; to determine what kinds of ancient and his-
toric archaeological features and deposits might still be 
present in the project area; to compile all available infor-
mation regarding the historic cemetery and all documen-
tation regarding burial discoveries within the project area; 
and to record the remaining standing structures so that 
recommendations regarding their potential historic signi�-
cance could be made. The overview study was also to be 
used to consult with the Arizona State Historic Preservation 
Of�ce regarding any cultural resources and historic proper-
ties that may be eligible for listing in the Arizona Register 
of Historic Places, a register that uses the same criteria as 
the National Register of Historic Places. 

The �rst 6 months of the pre�eld activities were entirely de-
voted to the overview study, because no decisions about what 
to do next could be made without the information that this 
study would provide. By June 2005, it was clear that records 
relating to the historic cemetery were scant (O�Mack 2005); 
even so, it was certain that ground disturbance, particularly 
the construction of a multistory building, would encounter 
human remains. Based on this information, the County began 
discussions with the Museum regarding potential descendant 
groups, a topic discussed below. 

The overview study included standing structures within 
the project area, which at that time included the modern 
brick building that was originally a bank at the corner 
of Stone Avenue and Alameda Street. This building�
a �ne example of Tucson�s modern architecture�was 

described by Nequette and Jeffery (2002:81) as �both 
civic in scale and articulated with enough detail to be en-
gaging to the pedestrian.� It is included in the �Modern 
Fifty,� a group of buildings deemed worthy of preserva-
tion despite their modernity. However, O�Mack (2005) 
recommended the building not eligible for listing in the 
Arizona or National Registers of Historic Places, princi-
pally because it was less than 50 years old, a position with 
which the State Historic Preservation Of�ce had some dis-
comfort. Local preservationists were also uncomfortable 
with the thought that the building might be demolished. 
The issue became, for a short time, a topic of newspaper 
reports and the �rst instance of the proposed Joint Courts 
Complex Archaeological Project�s coming under media 
scrutiny (see below). The issue of the modern, brick bank 
building became moot when, for reasons unrelated to pres-
ervation, the County determined that the space occupied 
by the building was not necessary for the project, and it 
was removed from further consideration and inclusion in 
the project area. 

Research for the overview study revealed that the Roman 
Catholic Diocese of Tucson (the Diocese) archives included 
a register of Catholic deaths in Tucson during the period 
the cemetery was in use. Detailed research of these records, 
however, was beyond the scope of the overview. In addition, 
the Diocese had not allowed release of the information in 
this register. Here is where the �rst of a series of bene�cial 
interactions with and mutual support of Los Descendientes 
del Presidio de Tucson (Los Descendientes) began. Mr. Fred 
McAninch, historian for Los Descendientes, served as inter-
mediary with the Diocese and obtained permission for the 
release of relevant years� records to the County. This break-
through enabled the County to issue a second contract to 
Statistical Research for a detailed study of the Diocese records 
and other population records, such as censuses. This archival 
study (O�Mack 2006), begun in February 2006 and completed 
in August 2006, was conducted during the period of the most-
intensive burial consultations with descendant groups. 

Unfortunately, despite detailed research for the overview 
and archival studies, in November 2006, when archaeo-
logical excavations began, there was still no de�nitive in-
formation about the extent of the area actually used as the 
historic cemetery, who had actually been buried there, how 
many people had been buried there, and how many burials 
had been disinterred when the cemetery was closed. The 
archival study provided information for estimating how 
many people may have been buried there, but there was 
still no clear indication regarding how many extant burials 
might be within the project area. 

Burial Consultations

Excavation of human burials and the historic cemetery was, 
by far, the most delicate and sensitive issue in the plan-
ning for the Joint Courts Complex Archaeological Project. 
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Chronology of  Major Actions Prior to the Start of  Archaeological Fieldwork for the  Table 1. 
Joint Courts Complex Archaeological Project, November 6, 2006

Date Action 

December 2004 Statistical Research, Inc., begins overview study.

May 2005 Pima County reviews draft overview study.

June 2005 Pima County begins burial formal consultation with Arizona State Museum.

July 2005 Statistical Research, Inc., completes overview study.

July 2005 Pima County mails overview study to descendant groups and agencies.

July 2005 Pima County consults with State Historic Preservation Of�ce regarding historic properties.

August 2005 Pima County begins �rst 30-day newspaper notice.

August 2005 Pima County consults with Tohono O�odham Cultural Committee.

August 2005 Pima County and Arizona State Museum make presentation to Joint Courts Advisory Committee.

September 2005 Pima County consults with four southern tribes� cultural committees. 

September 2005 State Historic Preservation Of�ce concurs with Pima County regarding historic properties.

October 2005 Arizona State Museum consults with all tribes and Pima County.

November 2005 Arizona State Museum consults with Lose Descendientes del Presidio de Tucson and Pima County.

November 2005 Pima County Health Department consulted about potential epidemiological issues.

November 2005 Pima County consults with Tohono O�odham Cultural Committee.

January 2006 Pima County submits geotechnical-boring monitoring plan to State Historic Preservation Of�ce.

February 2006 Arizona State Museum informs descendant groups about geotechnical borings.

February 2006 Pima County consults with Roman Catholic Diocese of Tucson.

February 2006 Pima County consults with Tohono O�odham Cultural Committee.

February 2006 State Historic Preservation Of�ce concurs with geotechnical-boring monitoring plan.

February 2006 Statistical Research, Inc., begins archival study.

March 2006 Arizona State Museum consults with Lose Descendientes del Presidio de Tucson, Roman Catholic Diocese, 
and Pima County.

April 2006 Pima County advertises solicitation for data recovery contract.

April 2006 Arizona State Museum releases draft post-1775 burial agreement.

April 2006 Arizona State Museum consults with all parties regarding draft post-1775 burial agreement.

May 2006 Of�ce of Vital Records determines need for State Permit and Court Order.

May 2006 Pima County reviews responses to solicitation for data recovery contract.

May 2006 Pima County mails Roman Catholic Diocese mortuary records to all tribes.

June 2006 Pima County awards data recovery contract to Statistical Research, Inc.

June 2006 Arizona State Museum �nalizes post-1775 burial agreement.

June 2006 Arizona State Museum releases draft pre-1775 burial agreement. 

June 2006 Pima County receives �nal geotechnical-boring monitoring report.

June 2006 Pima County mails �nal geotechnical-boring monitoring report to all descendant groups.

July 2006 Pima County reviews draft archival report.

July 2006 Pima County negotiates and approves Statistical Research, Inc., data recovery contract budget.

July 2006 Arizona State Museum �nalizes pre-1775 burial agreement.

August 2006 Pima County issues notice to proceed to Statistical Research, Inc.; data recovery contract activated.

August 2006 Pima County �les Court Order application.

August 2006 Statistical Research, Inc., completes archival report.

August 2006 Pima County mails archival report to all descendant groups and agencies.

August 2006 Superior Court signs Court Order.

September 2006 Statistical Research, Inc., submits draft project treatment plan.

September 2006 Of�ce of Vital Records issues State Permit.
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This issue, by itself, had the potential to become a serious 
impediment to the project if not approached in the correct 
way. Years before, the repatriation of human remains, ex-
cavated by others in the downtown Presidio cemetery, had 
caused some unease among descendant groups, the same 
groups that would be consulted as part of the Joint Courts 
Complex Archaeological Project. In addition, the burials 
from the Joint Courts Complex Archaeological Project area 
would be more recent than those from the nearby Presidio 
cemetery, adding another potential layer of sensitivity to 
the project. 

Under Arizona statute, the Museum is charged with coor-
dinating consultations regarding human remains and funer-
ary objects. From the beginning of the project, the County 
and the Museum worked closely in planning and conduct-
ing the consultations. In mid-2005, the County noti�ed the 
Museum that the overview study was underway, and the 
two worked together to devise an overall strategy to take 
the project through to excavations. The �rst task was identi-
fying potential claimant descendant groups. It was decided 
that casting a very broad net and notifying all groups that 
might have a potential interest in burials within the project 
area would be best. This would allow descendant groups 
with an interest in the project to make themselves known 
early in the process. Groups contacted initially by the 
County and the Museum included Los Descendientes, the 
Tohono O�odham Nation, the Pascua Yaqui Tribe, the Gila 
River Indian Community, the Ak-Chin Indian Community, 
the Salt River Pima Maricopa Indian Community, the 
Hopi Tribe, the Fort McDowell Yavapai Nation, the San 
Carlos Apache Tribe, the White Mountain Apache Tribe, 
the Pan Asian Community Alliance, the Tucson Chinese 
Historical Society, the Tucson Chinese Association, and 
the Buffalo Soldiers Museum in Houston, Texas. As the 
consultation process continued, other groups were identi-
�ed and contacted, including the Arizona Department of 

Veterans� Services, the Diocese, the Church of Jesus Christ 
of Latter-Day Saints, the Pima County Interfaith Council, 
and the Jewish community. 

Two approaches were taken in the initial contact: a mail-
ing and a newspaper notice. The mailing was a copy of the 
overview study, along with a letter of explanation regarding 
the County�s intentions. Prior to the mailing, the County 
contacted a number of the potential descendant groups by 
telephone or in person, to provide advance notice and a 
context for the impending arrival of the report and to an-
swer any initial questions. This early contact and advance 
noti�cation were crucial steps in the effort to have no sur-
prises. Immediately after the potential descendant groups 
had received the overview report, the County ran legal 
notices for 30 consecutive days in the two Tucson daily 
newspapers (Arizona Daily Star and Tucson Citizen), an-
nouncing the County�s intent to build a new courts com-
plex atop the historic cemetery. Contact information was 
provided in the notices, and anyone with a concern or in-
terest in the proposed project was asked to self-identify 
and invited to participate in the consultation process. As a 
matter of respect, the newspaper notice was purposefully 
published following receipt of the overview by potential 
descendant groups, to give these groups advance informa-
tion before the public was informed. 

Dissemination of the overview and the newspaper notice 
began a year-long period of intense consultations with de-
scendant groups to negotiate and execute two burial agree-
ments (see Appendix A) under state law. The two burial 
agreements were necessary as there were possibly two 
quite distinct burial populations within the project area: 
historic and prehistoric. Clearly, the historic cemetery 
would include individuals who died almost 100 years af-
ter the founding of the Tucson Presidio in 1775, the �rst 
permanent non�Native American occupation at Tucson. 
The historic cemetery was expected to include mainly 

Date Action 

October 2006 Statistical Research, Inc., publishes fact sheet and informational brochure.

October 2006 Pima County submits �nal treatment plan to State Historic Preservation Of�ce.

October 2006 Pima County mails �nal treatment plan to all burial agreement parties.

October 2006 Pima County meets with newspaper editorial boards.

October 2006 Pima County issues memo regarding prohibition of photography.

October 2006 Pima County, Arizona State Museum, and Statistical Research, Inc., meet regarding burial agreements.

October 2006 Los Descendientes del Presidio de Tucson and Tohono O�odham visit project area and laboratory.

October 2006 State Historic Preservation Of�ce concurs with treatment plan.

November 2006 Pima County begins second 30-day newspaper notice.

November 2006 Pima County and City of Tucson politicians and administrators visit project area and laboratory.

November 2006 SRI Foundation conducts sensitivity training for all project personnel.

November 2006 Media visits project area and laboratory.

November 2006 Bishop Kicanas visitation and blessing at project area.

November 2006 Statistical Research, Inc., begins �eldwork.
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Hispanic and Euroamerican human remains, with a small 
number of Native American remains and remains of oth-
ers. In contrast, there was a possibility that prehistoric hu-
man remains might be found that would date signi�cantly 
prior to the arrival of non�Native Americans in southern 
Arizona. Because of this reality, two burial agreements 
were executed, one for post-1775 burials and the other for 
pre-1775 burials. 

Given the propensity of modern developments to impact 
prehistoric burials, the Museum and the Native American 
tribes had already regularized burial-agreement language, 
and the tribes had a repatriation protocol in place, as agreed 
to among the tribes. No such regularized language or pro-
tocol was in place for historic burials. Consequently, the 
bulk of the consultations were directed toward success-
fully negotiating the post-1775 burial agreement. All con-
sultations were coordinated by the Museum, and almost 
all the meetings took place at the Museum. Based on re-
sponses to the overview mailing and the newspaper notice, 
it was obvious that the descendant groups with an interest 
in the project were the Native American tribes and Los 
Descendientes. The �rst consultations were with the Native 
American tribes, starting with an informational presenta-
tion in September 2005 to the quarterly joint meeting of 
the Tohono O�odham, Gila River, Ak-Chin, and Salt River 
cultural committees. This presentation was followed by a 
formal tribal consultation at the Museum in October 2005. 
The initial Museum consultation with Los Descendientes 
occurred in early November 2005. The Arizona Department 
of Veterans� Affairs, a major participant in repatriation and 
reburial activities, became involved in the project shortly 
after archaeological excavations began. 

At both Museum consultations, the descendant groups 
raised common as well as contradictory issues. Issues of 
common concern were the project location, the potential 
excavation of many burials, and why another site could 
not be found for the Joint Courts Complex. If the project 
must move forward, all groups also expressed concern that 
cultural af�nity of excavated burials be established with 
as much certainty as possible, that the human remains be 
kept secure and in the project area, that all human remains 
and associated funerary objects be repatriated and reburied, 
and that the excavations not become a media �circus.� One 
major difference of opinion was that Los Descendientes 
favored as much analysis as possible, including destructive 
tests, such as DNA, whereas the Native American tribes 
were completely opposed to any destructive analysis. 

The Native American tribes expressed particular con-
cerns about the location of the project area and the poten-
tial excavation of many burials, despite their understand-
ing that most of the burials would not be Native American. 
These concerns were relayed to the County design-team 
managers and administrators with a direct stake in the Joint 
Courts Complex. For the next 3 months, the concerns were 
discussed and options assessed internally within the County 
bureaucracy, during which time the Museum-coordinated 

burial-agreement consultations with the descendant groups 
were put on hold. Finally, the County decided to proceed 
with the project. With this decision made, the County de-
sign-team managers and representatives of the County�s 
cultural resources of�ce met with the Native American 
tribes, Los Descendientes, and the Diocese at the Museum 
in April 2006, a meeting that, in diplomatic circles, would 
be characterized as frank and open. Los Descendientes 
preferred to have the burials respected through excavation 
and reburial in an established cemetery, which they noted 
would be a much better place than under the streets, build-
ings, and parking lots of downtown Tucson. The Native 
American tribes, on the other hand, made it clear that they 
preferred avoidance and that the excavation of any buri-
als was a cause of distress. They expressed, strongly, their 
frustration that the project was moving forward. One of 
the tribes expressed a concern that tribal members may 
have been represented as Hispanic in the Diocese register 
of deaths because tribal members have many of the same 
surnames as do Hispanic individuals. They requested a 
copy of the Diocese register for the period that the cem-
etery was in use, to look for names and other information 
that might help identify tribal members. In May 2006, the 
Diocese authorized the release of these records, at which 
time the County mailed a copy to each tribe. 

All descendant groups participating in the consultations 
agreed that demonstrable lineal descendants would have 
precedence over descendant groups regarding repatriation 
and reburial. The Tohono O�odham (having taken the lead 
for the four southern tribes, which also include the Ak-
Chin, Gila River, and Salt River communities), the Pascua 
Yaqui, and Los Descendientes each provided information 
to identify individuals� cultural af�nities for inclusion in 
the post-1775 burial agreement. In April 2006, the Museum 
distributed the draft burial agreement to all consulting par-
ties and, late in the month, held a consultation meeting with 
the parties to review and discuss the draft. Following revi-
sions to the draft, the �nal burial agreement was circulated 
for signatures in June 2006. 

Essentially, the post-1775 burial agreement established 
the requirements to determine lineal descendants, the pro-
cess for establishing cultural af�nity, and the conditions 
regarding the treatment and disposition of burials. The de-
termination of lineal descendancy required that a buried 
individual have clear identi�cation through an engraved 
name on an associated funerary object. Lineal descendants 
were then required to trace descendancy by providing an 
unbroken chain of of�cial records unambiguously linking 
them to the deceased. All burials for which lineal descen-
dancy could not be established were to be documented to 
establish cultural af�nity through tangible and observable 
criteria, a condition speci�ed to ensure that all descendant 
groups could review the information and have knowledge 
of how each cultural-af�nity decision was made. The con-
ditions regarding treatment of the burials had differing 
speci�cations for Native American and Hispanic remains to 
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accommodate different cultural needs, usually with respect 
to documentation and analysis methods. Disposition was 
to be either repatriation, for reburial on a reservation or in 
an established cemetery of the descendant group�s choice, 
or reburial at All Faiths Cemeteries in Tucson. 

Consultation for the pre-1775 burial agreement was sim-
pler, given that such agreements are routine in Arizona. 
In June 2006, a draft was mailed to the Native American 
tribes who had claims covering southern Arizona, and the 
document was made �nal the following month. 

Burial agreements negotiated with descendant groups 
through the Museum are usually adequate documentation 
for the archaeological excavations of burials in Arizona. 
In this case, however, the Museum noti�ed the County 
that, because excavations would be conducted in a his-
toric cemetery, a state disinterment and reinterment permit 
might be required. County consultations with the Of�ce 
of Vital Records in Phoenix determined that indeed this 
was the case. However, there was one problem. A disin-
terment and reinterment permit requires that lineal de-
scendants agree in writing that excavation and reburial 
is permissible, but with no known named individuals in 
the cemetery and not even the knowledge regarding how 
many individuals might be buried under the modern urban 
landscape of the project area, obtaining the permission 
of descendants was impossible. Of�cials at the Of�ce of 
Vital Records conferred with the state Attorney General�s 
of�ce and determined that a court order would be required 
before a permit could be issued. In early August 2006, the 
same month the detailed archival report was completed, 
the County�s legal department �led an application for a 
court order. The presiding judge decided that the appli-
cation must remain open as a public document available 
for review and comment, providing another opportunity 
for public input, before issuing the court order on the last 
day of that month (see Appendix A). Following receipt of 
the court order, the Of�ce of Vital Records rapidly issued 
the permit (see Appendix A). Consequently, in September 
2006, the County had ful�lled all its legal requirements in 
regard to human burials and could begin excavations of 
the historic cemetery. 

Throughout the consultation process, the County main-
tained its intent to repatriate any named individuals to lin-
eal descendants for reburial and to repatriate any individu-
als for whom cultural af�nity could be established to the 
appropriate descendant group for reburial. The County also 
stated its intent to rebury any individuals for whom cultural 
af�nity could not be ascertained. Any descendant group 
preferring to have individuals with identi�ed cultural af-
�nity reburied by the County could make that request, and 
it would be honored. In addition, several dozen individu-
als whose remains had been discovered within the project 
area over prior decades and curated at the Museum were 
also included in the County project for documentation, re-
patriation, and reburial. Some of the tribes made clear that 
their intent was to repatriate any individuals determined 

to have cultural af�nity with their respective tribes for re-
burial on their respective reservation lands, to ensure that 
the burials are never again disturbed. At the April 2006 
Museum consultation meeting, the descendant groups, 
the Diocese, the Museum, and the County discussed the 
potential for reburial at All Faiths Cemeteries in Tucson, 
a facility that accommodates burials for individuals of any 
faith. This, it was agreed, would be an appropriate loca-
tion for the reburial of individuals not repatriated to lineal 
descendants or tribes, and the agreement to rebury at All 
Faiths Cemeteries was incorporated into the post-1775 
burial agreement and the court order. 

Close to the start of excavations, �ve additional steps 
were taken that related to the County�s requirements re-
garding the excavation of human burials. First, the County 
published another 30-day newspaper notice in the two 
Tucson daily newspapers, notifying the public that excava-
tions were imminent and providing a �nal opportunity for 
public comment before the excavations began. Second, the 
County and the city issued a memo to all their personnel in 
high-rise-of�ce blocks near the project area that photogra-
phy of the project area was prohibited during excavations. 
This was to satisfy a concern of the descendant groups that 
unauthorized photography of the project be prohibited. As 
an additional measure, both the County and the City agreed 
to turn off webcams on nearby buildings that routinely 
panned the project area, for the duration of the �eldwork. 
Third, the SRI Foundation, under the County�s contract to 
Statistical Research for data recovery (see below), provided 
a full day of sensitivity training for all Statistical Research 
and County personnel involved in the project. The objective 
of the training was to ensure that personnel were respect-
ful of the burials and understood the sensitive nature of 
the work they were about to start. Part of the training in-
cluded a review of the stipulations in the burial agreements. 
Fourth, the descendant groups visited the project area and 
the on-site laboratory to see for themselves where activi-
ties would take place and what equipment would be used. 
Finally, the day before excavations began, Bishop Kicanas 
(of the Diocese) conducted a visitation and blessing of the 
project area and the burials within it. To our knowledge, 
this was the only such ceremony, even though during con-
sultations the County had offered to make the project area 
available at any time for any visits or ceremonies by any 
of the descendant groups. 

Archaeological Compliance 
Activities 

As a political subdivision of the State of Arizona, the 
County is required to comply with Arizona antiquities 
and historic preservation statutes, and this was the case 
for the Joint Courts Complex Archaeological Project, 
a County-funded project on County land. Usually, on 
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County projects, consultations are conducted with the State 
Historic Preservation Of�ce, but in the case of the Joint 
Courts Complex Archaeological Project, the archaeological 
compliance consultations also included concurrent consul-
tations with all the descendant groups. As noted above, the 
overview study was the basis for the initial archaeologi-
cal compliance consultation regarding the signi�cance of 
the subsurface archaeological deposits and the standing 
structures. 

Based on knowledge that the project area was the loca-
tion of a historic cemetery, the County consulted with the 
State Historic Preservation Of�ce concerning what course 
of action should be taken in regard to the conduct of data 
recovery. Given the urban environment (a project area cov-
ered with streets, parking lots, and commercial buildings), 
it was decided that standard archaeological testing that 
would potentially disturb burials was not a viable option. 
Non�ground-disturbing geophysical approaches, such as 
ground-penetrating radar, were considered as alternatives to 
testing through excavation. Geophysical approaches were 
quickly abandoned when it became clear that the nature 
of the project area�with a high likelihood of abandoned 
subsurface utilities, abandoned subsurface commercial 
features, and historical-period trash scattered throughout�
would likely preclude any reasonable comprehension of 
the geophysical signatures without ground-truth testing. In 
consultation with the State Historic Preservation Of�ce and 
the descendant groups, the County determined that the only 
reasonable course of action for the Joint Courts Complex 
Archaeological Project area was 100 percent excavation. 
The need for archaeological testing was eliminated, as 
there was no need to determine what sample of features 
would be excavated. The commitment to 100 percent ex-
cavation was explicitly to ensure that any and all human 
remains and funerary objects were recovered from the 
project area. 

Prior to the start of �eldwork, the County had to com-
plete two additional tasks related to archaeological compli-
ance: conduct archaeological monitoring of geotechnical 
borings and select an archaeological contractor for data 
recovery services. The need for geotechnical borings early 
in construction planning and design presented a challenge. 
Ground disturbance was necessary before burial and ar-
chaeological consultations were completed. A series of 
borings, with approximately 6-inch-diameter holes, some 
of which were well over 100 feet deep, was needed across 
the entire project area, to assess the structural characteris-
tics of the substrate. Tierra Right-of-Way Services, Ltd., 
Tucson, was contracted by the County to provide archaeo-
logical monitoring services. The geotechnical boring was 
conducted in May 2006, before the project-speci�c burial 
agreements were �nal. Given that the borings could poten-
tially impact human burials, the Museum consulted with 
all descendant groups in February 2006, stating that the 
County would use its existing general burial agreement for 
limited projects, such as this boring. No objections were 

raised to this approach, allowing the geotechnical work to 
occur. Fortunately, no burials were impacted. 

Within the County�s procurement procedures, archaeo-
logical services fall under the rubric of architectural and 
engineering services, a categorization that dictates the 
procurement process. Archaeological data recovery ser-
vices are procured through a solicitation for quali�cations 
to which companies respond with a statement of quali�-
cations. Project costs and budget are not considered, as 
quali�cations are the only factors under review and are 
the only bases for the competitive selection of a contrac-
tor. Information required in the statement of quali�cations 
for the Joint Courts Complex Archaeological Project in-
cluded the company�s and project team�s quali�cations 
and experience; the ability of the company to provide the 
required services; examples of similar, past, representative 
projects; and project scope of work, research issues, and 
schedule. For the Joint Courts Complex Archaeological 
Project, a knowledgeable panel of County employees and 
individuals not employed by the County reviewed all of 
the submitted statements of quali�cations and individually 
scored the statements using a set of factors and scores that 
were provided as part of the solicitation. This review was 
the �rst part of the selection process. The two top-scoring 
companies were then invited to make separate, in-person 
presentations to the review panel. Before the presentations 
were made, each company was provided an identical set 
of questions to address in their presentations. Again, the 
review panel evaluated the companies based on a prede-
termined scoring system known to both companies and 
to the panel. Scoring each presentation was entirely inde-
pendent of the scoring for the statement of quali�cations. 
Immediately following the presentations, the Pima County 
Procurement Department (the procurement department) 
combined the two sets of scores for each company (state-
ment of quali�cations and presentation scores) and deter-
mined which company of the two scored better overall. The 
higher-scoring company was selected by the procurement 
department as the contractor of choice. Only after con-
tractor selection were the budget cost structure, fees, and 
total cost negotiated between the County and contractor. 
Once the budget was negotiated, the complete contract was 
submitted for review and action by the County Board of 
Supervisors in a regularly scheduled, open, public meeting. 
Approval by the Board of Supervisors resulted in a signed 
contract between the County and Statistical Research. 
Once the notice to proceed was issued, in August 2006, 
Statistical Research began work on the data recovery proj-
ect. The competitive process took 5 months. 

Within a month of signing the data recovery contract, 
Statistical Research had a draft treatment plan under 
review by the County. In mid-October 2006, the �nal 
treatment plan was submitted for expedited review to 
the State Historic Preservation Of�ce and to descendant 
groups listed in the burial agreement. Concurrence with 
the plan was provided on October 31. In addition, the 
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plan was concurrently reviewed by the Museum, and both 
a Museum permit to conduct excavations and a reposi-
tory agreement for nonfunerary materials and records 
were issued by the end of October. Within 3 months of 
contract execution, Statistical Research, the County, the 
State Historic Preservation Of�ce, the descendant groups, 
and the Museum completed all the �nal archaeological 
compliance steps, allowing excavations to begin in early 
November 2006. 

Public Relations 

Perhaps the most precarious and unpredictable aspect of 
any historic cemetery excavation project is public rela-
tions, and establishing good relationships with all stake-
holders was one of the County�s primary objectives for the 
project, from its inception in late 2004. As noted above, 
a key component of public relations was open and honest 
consultations with the descendant groups. Besides the de-
scendant groups, other stakeholders included judges and 
courts personnel, who were expecting a new and modern 
courthouse; local politicians and bureaucrats, who wanted 
a controversy-free project; media personnel, who expected 
to have full and unfettered access to the project area and 
the archaeological excavations; and the general public, who 
had a wide range of expectations and issues. Building solid 
relationships based on trust with these varied groups was 
critical for a successful project. 

For judges and courts personnel, the purpose for con-
structing the proposed Joint Courts Complex is to provide 
adequate and suitable space for City and County court 
functions. Over recent decades, the population has grown 
dramatically in the City and County, resulting in greatly 
increased demand on the courts system. Court functions 
are currently housed in different buildings throughout 
downtown Tucson, none of which adequately meet the 
current needs of the courts system. The courts, being in-
dependent of local-government administrative functions, 
formed a committee of judges and other court of�cials to 
coordinate with the County administration regarding the 
design and construction process. The committee of judges 
and court of�cials represented stakeholders who would be 
directly impacted by archaeological compliance require-
ments. Following publication of the overview study, it was 
clear that archaeological data recovery and the excavation 
of the historic cemetery were issues that would affect the 
budget and schedule for the proposed construction project. 
Consequently, in August 2005, County cultural resource 
managers and the Museum held an informational meeting 
with the committee, to explain the limited knowledge re-
garding the extent of the historic cemetery and the number 
of extant burials that might still remain within the project 
area. The sensitivity of excavating historic human burials 
was also explained, and it was made clear that once the 
excavation project began it had to be completed�that there 

could be no half measures when dealing with a project as 
sensitive as this one. Partial excavations of the cemetery 
only to then abandon the project could become a public-
relations nightmare. By the end of the meeting, the com-
mittee understood the nature of current knowledge; the best 
estimates of what an excavation project might encounter; 
that, once started, the project must be completed; and that 
the impact to the construction funding and schedule could 
be substantial. 

The public-relations focus with the politicians and upper-
level administrative personnel was to build positive work-
ing relationships and to engender project support from the 
individuals who interacted directly with the public. These 
individuals had to be aware of the archaeological project 
challenges, in particular the sensitivity of excavating his-
toric human burials, because these individuals are often the 
�rst to hear from the media and the public. They needed 
constantly updated information and �rsthand knowledge 
of the project area, in the event that there was a serious 
public outcry regarding the excavations. Information was 
transmitted in two ways: personal interactions and internal 
informational memos. Invitations to visit the project area 
were sent to the Pima County Board of Supervisors, the 
City of Tucson Mayor and Council, their executive staffs, 
and administrators. A number of project area visits prior 
to the start of excavations afforded many local politicians 
and administrators the opportunity to gather information, 
to see the project area, to ask questions, and to gain a full 
understanding of the project. These interactions allowed 
them the opportunity to informally discuss the project and 
assess the potential political consequences and cultural 
sensitivity of excavating a historic cemetery. 

Interactions with the media and the general public were 
much more muted than ever could have been anticipated. In 
fact, the �rst substantive media attention to the Joint Courts 
Complex Archaeological Project were newspaper articles 
published in September 2005 that were critical of the 
County�s consideration to potentially demolish the modern, 
brick bank building�an issue that was defused when the 
County removed it from the project area. Surprisingly, the 
original 30-day newspaper notice of the County�s intent to 
excavate human burials published in August 2005, as well 
as a general newspaper article in March 2006 on human 
remains discoveries in Tucson that noted the forthcom-
ing archaeological excavations of historic human burials 
in the Joint Courts Complex Archaeological Project area, 
elicited no additional media or public response. In August 
2006, the �rst detailed newspaper article regarding the his-
toric cemetery and the planned excavations was published, 
again eliciting little response and a lack of immediate me-
dia follow-up. 

During September and October 2006, the County 
made major steps to prepare for the worst-case scenario. 
Preparing for the worst involved planning with a local 
public-relations company, which had been retained by 
Statistical Research. A public information and outreach 
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plan was devised. A fact sheet and an informational bro-
chure were published and made available for public dis-
tribution. Downtown businesses were contacted and were 
provided information on the forthcoming archaeological 
project. The fact that human remains were to be excavated 
was communicated unambiguously, and a point of con-
tact for additional information was provided. Worst-case 
scenarios, such as contingencies for legal actions to stop 
the project, vandalism at the project site, and protests and 
public action with the resulting media response, were ad-
dressed, and preparations were made. A crisis communica-
tions plan was outlined, as was a plan of action for public 
and media engagement. Fortunately, none of the worst-case 
scenarios occurred, and none of the plans were activated, 
but the intent was to be ready for anything. 

Media engagement included two major tactical moves in 
October and early November 2006, immediately prior to 
the start of archaeological excavations. First, the County 
held separate meetings with the editorial boards of the two 
daily Tucson newspapers, the Arizona Daily Star and the 
Tucson Citizen. County politicians, administrators, and 
cultural resources staff visited the newspaper of�ces and 
explained the upcoming excavation project. In each meet-
ing, the need for the Joint Courts Complex was explained, 
as was the need to build on this site. The overview and 
archival studies were provided to the editorial boards; the 
results of our consultations with descendant groups, includ-
ing the burial agreements, were outlined; and the fact that 
a court order and a state permit had been obtained was ad-
dressed. Copies of project documentation were provided, 
and it was made clear that County staff were available to 
answer any and all questions about the project. These two 
meetings, with their preemptive full disclosure, diffused 
any notion that the County had anything to hide and dif-
fused what could have become an adversarial relationship 
with the print press. The editorial boards understood what 
the County intended to do, why the County was doing it, 
how the County intended to conduct the project, and when 
the project would occur. The result of these two meetings 
was that local print, radio, and television ran stories in late 
October about the upcoming project. The news stories were 
generally factual and conveyed a sense of understanding 
that the County efforts were as sensitive as possible, given 
the circumstances. 

Three days before the start of excavations, the County 
invited the media to visit the project area and the �eld 
laboratory. All the major local newspapers and television 
stations were represented, as were a number of radio sta-
tions. Also invited were representatives of the descendant 
groups, Statistical Research, and local politicians and 
administrators. The visit was part informational and part 
explanation, regarding the rules of access during excava-
tions. Information provided included the need for the Joint 
Courts Complex and what kind of facility was envisioned, 
a synopsis of project area history, a brief review of County 
consultations and activities, and a review of the equipment 

and facilities that would be used for the project. For ex-
ample, explanations were provided regarding the use of 
the mechanical screen for overburden, the methods of 
backhoe excavation as a means of �nding burial pits that 
would then be excavated by hand, and the use of the 3-D 
scanning equipment for �eld and laboratory documenta-
tion of human remains and funerary objects. In addition, 
it was explained that the burial agreements obligated the 
County to close the project area to the media and anyone 
else not directly involved with the project during excava-
tions. The prohibition of photography other than for sci-
enti�c documentation was made clear, as was the fact that, 
once excavations began, no press visits into the project area 
would be allowed. Each media representative was provided 
an information packet that included copies of the informa-
tional brochure, the fact sheet, the overview and archival 
reports, the court order, the state permit, a contact list for 
descendant groups, and the photography prohibition. The 
County�s objective was, once again, full disclosure and a 
fully transparent process. 

Conÿict and Controversy 
Minimized 

After 2 years of intensive preparations, archaeological ex-
cavations began on November 6, 2006, without any ma-
jor controversy or con�ict, even though some descendant 
groups did not agree that excavation was the best option, 
preferring instead that the project area and the burials 
therein be left untouched. Obviously, in a situation such as 
the Joint Courts Complex Archaeological Project, not all 
requests could be accommodated, but the process of frank 
and open consultation provided the opportunity for all de-
scendant groups to participate fully in the process. 

On November 3, 2006, the Tucson Citizen published 
an editorial entitled �Our Opinion: County Acting with 
Sensitivity at Ex-Cemetery� that echoed other media re-
ports. The piece included the following language: 

Pima County of�cials have a delicate situation 
on their hands as they prepare to disinter up to 
1,800 bodies from a downtown parcel so a court-
house complex can be built. But what could have 
easily turned into a wrenching emotional night-
mare is likely to move ahead smoothly because the 
county has handled this issue with deep sensitivity 
and cultural understanding . . . . The courthouse 
that will be built is needed as soon as possible. But 
good for the county in ensuring that our ancestors� 
remains are not trampled in the name of progress 
[Tucson Citizen (TC) 3 November 2006].

Sometimes, con�ict and controversy are inescapable, even 
on the best-planned projects. In the case of the Joint Courts 
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Complex Archaeological Project excavations, all the par-
ties involved in the preexcavation planning and consulta-
tion worked diligently to overcome problems, by �nding 
mutually agreeable solutions. Remarkably, the planning 
process, and the almost 2-year-long excavation season, 
passed without any major public or political tempest, 
even though the scale and �nal costs of the project did 
raise some eyebrows. Overall, we are convinced that the 
preparations, explanations, openness, transparency, in-
clusivity, sensitivity, and blunt honesty about the whats, 
whys, whens, and hows of this particular project allowed 
it to move forward without serious con�ict or controversy. 
The County�s recommendation to others planning excava-
tion of a historic cemetery is that they place a major effort 
into pre�eld consultations. 

Planning and Imple menting 
the Joint Courts Complex 
Archaeological Project 

As discussed previously, the �rst task of the Joint Courts 
Complex Archaeological Project for Statistical Research 
was the preparation of a treatment plan that would cover 
the excavations and all subsequent analyses (Beck et al. 
2006). The treatment plan was submitted in mid-October 
2006, and concurrence from the Arizona State Historic 
Preservation Of�ce was received on October 31, 2006. 
The state�s reference number for the project is SHPO-
2005-1616, and all �eldwork was conducted under Arizona 
State Museum Permit No. 2006-149ps. The treatment of 
human remains discovered in the project area was gov-
erned by two separate burial agreements (A.R.S. §41-844, 
Case No. 06-14 [for historical-period remains], and A.R.S. 
§41-844, Case No. 06-28 [for prehistoric remains]), Pima 
County Superior Court Order Case C20064380, and a 
State of Arizona Disinterment and Reinterment Permit (see 
Appendix A). The archaeological site that corresponded 
to the Joint Courts Complex Archaeological Project area, 
including both the prehistoric and historical-period com-
ponents, was designated AZ BB:13:682 (Arizona State 
Museum [ASM]).

In preparation for �eldwork, other tasks occurred while 
the treatment plan was being written and reviewed. An ad-
ministrative manual was prepared that covered the policies 
and procedures governing the project. These included a de-
scription of roles for project personnel, daily and weekly 
protocols, security measures (an important consideration 
in view of the expected removal of human remains from 
the project area), and both emergency and nonemergency 
communications channels. Included in the manual were 
the Museum�s policy on public viewing and photography 

of human remains, a memorandum from Pima County 
Administrator C. H. Huckleberry prohibiting any pho-
tography of the project area other than for project docu-
mentation purposes, and copies of the burial agreements. 
A health and safety plan for the project was prepared for 
inclusion in the manual, as was a section on the sensitivity 
issues surrounding the project. 

At each step of the Joint Courts Complex Archaeological 
Project, Statistical Research sought to honor, in every way 
possible, the wishes of the County and the Museum that the 
project be conducted with respect for the human remains 
and their living descendants. The mandatory sensitivity-
training workshop that was conducted prior to the start 
of �eldwork was attended by nearly 70 persons from the 
Statistical Research �eld and laboratory teams, County 
cultural resources and facilities management of�ces, the 
security company that would be present on-site when-
ever the crew was not actively working, and the janito-
rial service that was responsible for cleaning the on-site 
laboratory and of�ce space. The workshop was recorded 
on DVD and was required viewing for all personnel who 
were new to the project. Issues covered during the sensi-
tivity training included discussions of varying perspectives 
on death, identifying stakeholders in the project, and ap-
propriate �eld behavior (including dressing for respect, 
photographic policies, and on-site of�ce dØcor). Both on-
site and off-site communications were addressed; these 
included word choices, joking, discussing the project with 
friends and family, and responding to visitors and the me-
dia. The project area was completely fenced and screened 
from passersby. During �eldwork, as a matter of privacy, 
as well as for protection of the in situ remains, shade tents 
were erected in the �eld to shield the human remains from 
view of those who might have been overlooking the proj-
ect area from neighboring high-rise buildings and from 
exposure to the elements. Our commitment to sensitivity 
and respect for those interred in the cemetery ensured the 
highest level of care and consideration when exposing or 
removing human remains.

A �eld and laboratory manual was also prepared prior to 
the start of �eldwork. The manual underwent substantial 
revision as the excavations continued and provided every 
project employee a standardized reference source for in-
formation about Statistical Research�s quality-assurance 
procedures, the provenience-designation system, project 
�eld procedures (discovery, excavation, all types of site re-
cording [standardized forms, notes, drawings, photographs, 
and maps], treatment of human remains and artifacts, sam-
ple collection, prehistoric methods, and historical-period 
noncemetery methods), laboratory procedures (cleaning, 
labeling, and storage), and osteological methods (cleaning, 
analysis, photography, recording, and scanning).

Finally, on November 6, 2006, excavations in the Joint 
Courts Complex Archaeological Project area began. During 
the course of the project, the boundaries of the project area 
changed slightly, in response to County needs (Figure 31). 
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Map of  the Joint Courts Complex Archaeological Project area showing the original project area boundar-Figure 31. 
ies, the þnal limit of  archaeological excavation, and the limit of  subsurface disturbance associated with the Tucson 

Newspapers building, 1940–1974.
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By March 14, 2008, the entire 4.33-acre project area had 
been fully investigated, except for a narrow utility corri-
dor occupied by buried electrical transmission lines. This 
corridor, which ran east-west across the center of the proj-
ect area, was not accessible for archaeological investiga-
tion until August 14, 2008, when the transmission lines 
were disconnected and removed by their owner. Statistical 
Research was then able to remove the concrete ductwork 
that held the lines and to excavate the area below, de�ni-
tively completing �eldwork for the project. 

On September 12, 2008, Statistical Research completed 
all excavations for the Joint Courts Complex Archaeological 
Project. During the course of the �eld investigations, we 
recorded the presence of 1,083 graves, recovered and 
identi�ed the remains of at least 1,338 individuals, and 
investigated 3 prehistoric features and 736 postcemetery 
historical-period features (Figure 32 shows the distribution 
of graves and other archaeological features). Subsequently, 
the remains of another 48 individuals that had been previ-
ously removed from the project area were analyzed, for a 
total of 1,386 individuals recorded for the cemetery. 

During most of the �eldwork phase, the on-site �eld 
and laboratory staff averaged 70 persons, and as the proj-
ect continued, staff was replaced as necessary. The on-site 
staff also received substantial support from others in the 
company, and the preparation of this report involved even 
greater numbers of laboratory, administrative, and publica-
tions personnel. It is estimated that nearly 180 Statistical 
Research employees have been involved in this project 
from its inception. In addition, at least 15 subconsultants 
were employed in various aspects of the project, from de-
molition of standing structures and mechanical excavation 
to osteological, pollen, and macrobotanical analyses.

Of tantamount concern during the course of the project 
has been the safety of the data collected during the project. 
Because of the massive size of the project and the volumi-
nous amount of data that was retrieved, it was necessary 
from project inception to electronically record as much 
of those data as possible. Certainly, standardized, paper 
�eld forms and �eld notes were used on a daily basis to 
record the excavations; however, much of that information 
was later entered into the project database (see Chapter 2, 
Volume 2 of this series), and nearly all of the analysis re-
sults were directly entered into the database. Mapping was 
done electronically and was linked to the aspatial data in 
the database. Because of the need to protect all of these 
data, we have used a combination of methods to ensure 
their safety. The data are stored on project servers, located 
�rst on-site and now in Statistical Research�s Tucson of�ce. 
They are backed up nightly and are also stored remotely. 
All of the paper records from the project�including �eld 
forms, notes, hand-drawn maps, and drawings�were 
scanned into the computer and also copied. One com-
plete set of paper forms was kept on-site, and another was 
maintained in our Tucson of�ce. The scanned images were 
backed up, along with the rest of the electronic data. We 

have been fortunate that nothing has occurred to damage 
or destroy our records of the project, but if it had, the data 
would have been protected.

Information on the raw data collected during �eld-
work and analysis and where it can be found in the 
report volumes is provided in Chapter 2, Volume 2 of 
this series. All of these data (and associated paper and 
digital records) are curated at Arizona State Museum, 
where they can be accessed. As discussed elsewhere in 
the report, human remains and mortuary artifacts not 
repatriated to project stakeholders were reburied at All 
Faiths Cemetery in Tucson. The nonmortuary artifacts 
recovered dated to both the prehistoric and postcemetery 
periods. All of the prehistoric artifacts are curated at 
Arizona State Museum. The entire collection of post-
cemetery artifacts was not curated. Culling of artifacts 
from certain material classes was done with approval 
of our client, Pima County, prior to the remaining ma-
terials being curated at Arizona State Museum. The 
Arizona State Historic Preservation Of�ce was also 
aware of this decision. Federal curation regulations did 
not apply to this project, although with the exception 
of the culling of certain historical-period materials, 
all SRI�s work on the project met or exceeded federal 
standards. A more-detailed discussion of which materi-
als were curated and which were not and a summary of 
the decision-making process followed are included in 
the paperwork submitted with the materials to Arizona 
State Museum. The careful evaluation and treatment of 
the artifacts and associated data was essential, as the 
data from this project are truly extraordinary and pro-
vide many rich opportunities for comparative research 
and further analysis.

When an archaeological data recovery project is as 
large as this one and the subject of the investigations is a 
cemetery, consistent and reliable communication is vital 
to the project�s success. Throughout the �eldwork phase 
of the project, Statistical Research submitted daily reports 
of �ndings to the County, the Museum, and the descen-
dant groups, thereby ensuring that the mounting numbers 
of recovered burials would not come as a surprise to any 
of the stakeholders. During �eldwork, we also submitted 
two types of monthly reports summarizing the results of 
the previous month�s work. One type was a progress re-
port, submitted as a contractual requirement to the County, 
that provided a summary of the previous month�s work 
and also a description of any project concerns that needed 
to be resolved. The second type of monthly report was a 
narrative of the previous month�s work written in a format 
appropriate for a lay audience. Reports of the latter type, 
along with copies of the background reports, the burial 
agreements, maps, and photographs that complied with 
the burial agreements, were posted on a project Web site 
maintained by the County, which is still active and may be 
found at www.pima.gov/JointCourts. Subsequent postings 
included the end-of-�eldwork report (Hall et al. 2008) and 
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Distribution of  graves and other archaeological features in the Joint Courts Complex Archaeological  Figure 32. 
Project area.
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two cultural-af�nity statements, one for the civilian por-
tion of the cemetery (Hefner et al. 2008) and one for the 
military section of the cemetery (Heilen et al. 2008). 

Cultural Afþnity and Military 
Identiþcation Assessments 

The cemetery investigations were unique in the approach 
to cultural af�nity and military identi�cation assess-
ments. These efforts were designed to be as compre-
hensive, open, and transparent as possible. To that end, 
not only remains discovered during the current inves-
tigations but remains from two previous projects in the 
former cemetery were analyzed, assessed for cultural af-
�nity, and, ultimately, repatriated and reburied. Remains 
from previous projects consisted of a burial recovered 
by Tierra Right of Way�found during trenching for an 
underground cable�in the project area in 2001 and the 
remains of 47 individuals recovered during excavation 
of the Tucson Newspapers basement in 1953 and subse-
quently curated at the Arizona State Museum.

Because of the multiethnic nature of the site and the 
large number of descendant groups, a novel approach 
was developed for making cultural af�nity assessments, 
based on a thorough and careful comparison of con-
textual, osteological, and historical data. Each line of 
evidence was treated equally, with no form of evidence 
taking precedence over another. This was necessary, 
because biology is not equivalent to culture; many in-
vestigations in the past have used biological af�nity as a 
proxy for cultural af�nity or have arrived at fairly arbi-
trary means of determining cultural af�nity. Descendant 
groups were involved in cultural af�nity determinations 
at every step, providing information on burial practices 
and archaeological expectations in the burial agreements 
and consulting on af�nity determinations. Cultural af-
�nity assessments, described in more detail in Chapter 6 
of this volume, were consistent with historical expecta-
tions, revealing a majority of Hispanic individuals and 
smaller numbers of non-Hispanic Euroamericans, Native 
Americans (including Yaqui and Apache individuals), 
and one African American. Many juveniles were as-
sessed as indeterminate because of the inability to assess 
biological af�nity in immature juvenile remains and am-
biguous contextual and historical evidence. It is likely 
that the many juveniles were Hispanic individuals, but 
juveniles of Native American, Euroamerican, and pos-
sibly African American af�nity were also present.

The identities of many individuals inferred to have 
been buried in the civilian section were recorded in the 
Tucson Diocese burial record (dating from 1863�1887), 
a copy of which was provided to Statistical Research by 
Los Descendientes del Presidio de Tucson. This record 
provided a great deal of useful information on who was 

buried in the civilian section, but did not provide any 
information on where individuals were located within 
the cemetery. As a result, we were unable to link any 
set of remains in the civilian section with a historically 
known individual. By contrast, the identity and burial 
location of many individuals in the military section was 
preserved in available military records from the National 
Archives and Records Administration in Washington, 
D.C. This information allowed for a separate military 
identity assessment to be prepared. This assessment was 
aided by military burial lists, correspondence, and an 
1881 map of the military section that closely matched 
the results of excavations in the military section. 

To assess identity in the military section, archaeologi-
cally discovered grave pits were correlated with his-
torically mapped graves, and comparisons were made 
between historical information on identities (including 
age, sex, stature, rank, regiment, place of birth, occu-
pation, medical treatments, and cause of death) and re-
lated contextual and osteological information derived 
from correlated grave pits. The identi�cation assessment 
could not identify the speci�c remains of any individual 
in the military section to meet legal standards, however, 
because suf�cient biological information was lacking. 
Most graves had been exhumed in 1884, when they 
were moved to Fort Lowell, and only limited osteologi-
cal and artifactual materials remained. Nonetheless, the 
assessment con�rmed the identi�cation of the military 
section of the cemetery and succeeded in demonstrat-
ing a close correspondence between available military 
records and what was found archaeologically in the 
military section.

These cultural-af�nity reports were a requirement of 
the contract and the burial agreements. For purposes of 
repatriation and reburial, therefore, it was necessary to 
ascribe cultural af�nity, to the extent possible, to the 
recovered remains (see Chapter 6). In those cases for 
which a determination could not be made�fragmentary 
remains or those of young children�the remains were 
ascribed to the culturally indeterminate category. Many 
hours of careful thought and discussion went into the 
cultural-af�nity statements, because it was upon these 
reports that decisions concerning repatriation and re-
burial were made.

The Joint Courts Complex 
Archaeological Project 
Research Goals 

Prior to the start of �eldwork for the Joint Courts Complex 
Archaeological Project, a treatment plan (Beck et al. 2006) 
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was prepared that included a series of research goals and 
their related questions. The research goals were de�ned 
for the cemetery investigations, the known postcemetery 
component, and what was considered to be a highly likely 
prehistoric component and a possible precemetery histori-
cal-period component. 

Prehistory and Protohistory 
Research Goals 

From nearby excavations in downtown Tucson, we knew 
that the general area of the cemetery had been the focus 
of human settlement and activities for thousands of years. 
Archaic period features have been found in excavations 
in the Río Nuevo project area, and substantial settlements 
from the same period are known to cluster along the Santa 
Cruz River (Center for Desert Archaeology 2001; Gregory 
1999; Mabry 1998). Early Formative period farming settle-
ments occupied by pottery-making groups were located in 
many locales along the Santa Cruz River and elsewhere 
in the Tucson Basin (Ciolek-Torrello 1998; Huckell et al. 
1987; Wallace 2003).

Archaeologists know little about the Pioneer period 
in the Tucson Basin, as few sites dating to this period 
have been excavated. Pit structures possibly dating to the 
Pioneer period were excavated during Statistical Research�s 
investigations at historic Block 180 (Ciolek-Torrello and 
Swanson 1997). By the Colonial period, large settlements, 
some with ball courts, �ourished in the Avra Valley and 
the Tucson Basin (Craig 1988; Czaplicki and Ravesloot 
1989; Kelly et al. 1978). Settlement expansion into all en-
vironmental zones of the Tucson Basin took place during 
the Rincon phase (Elson 1986), but the Santa Cruz River 
continued to draw farmers who built large settlements near 
the �oodplain (Doelle 1985; Huntington 1986; Whittlesey 
and Harry 2004).

The Classic period was a time of unprecedented change 
in settlement, subsistence, and material culture in the 
Tucson Basin, as it was elsewhere in the Sonoran Desert 
(Whittlesey et al. 1994). Though scholars dispute the root 
causes of these sweeping changes, all agree that the pe-
riod following the abandonment of prehistoric settlements, 
usually called the protohistoric period, was a time of un-
certainty that remains poorly understood (Ravesloot and 
Whittlesey 1987).

Following the protohistoric period, during the Spanish 
Colonial and Mexican periods, Native American lifeways 
were transformed in unprecedented ways by the arrival of 
the Spanish. This led to increased con�ict among indig-
enous peoples and between Spanish and Native American 
groups. Disease, forced conversion to Catholicism, and 
reducción were balanced by the introduction of new crops 
and domesticated animals. Tucson was a multiethnic com-
munity by the late 1700s, consisting of paci�ed Apache 

people (apaches mansos), Sobaípuri, Tohono O�odham, 
gente de razón, and the Spanish military, all of whom 
were attacked by raiding Apache groups. Ethnic diversity 
and social unrest continued through the Mexican period, 
when land grants took over lands formerly farmed by 
O�odham families.

Given the nature of previously recorded prehistoric 
features near the project area and the continuing gaps in 
our understanding of Tucson Basin prehistory and proto-
history, we knew that precemetery Native American fea-
tures found in the Joint Courts Complex Archaeological 
Project area had the potential to contribute much to the 
archaeological study of the wider region. Interestingly, 
though, the focus of our research questions, based on 
previous research, was on the transitions surrounding the 
Pioneer period and on elucidating the generally ephem-
eral evidence for the Sobaípuri in the Tucson area. We did 
not anticipate �nding evidence of the Middle Archaic and 
Late Archaic periods. 

Precemetery Historical-
Period Research Goals 

(ca. 1776–ca. 1862) 

The digging of graves in the cemetery, and the subsequent 
development of the area for residential and commercial 
purposes, undoubtedly had a major impact on any cul-
tural features that existed in the project area prior to the 
1860s, but at the outset of this project, we believed that it 
was still possible that features from the Spanish Colonial 
and Mexican periods may have survived. We doubted 
that we would �nd Spanish-related features predating the 
Tucson presidio (1775), but the project area lay just east 
of the eastern presidio wall, and we thought that it could 
have been used by the Spanish military or other presi-
dio dwellers. The same was true for the Mexican period 
(1821�1854), which saw continued military and civilian 
occupation of the presidio. The Mexican period was also a 
time of expansion of civilian residential construction into 
areas immediately around the presidio, but the extent and 
timing of this construction were still unclear. The U.S. 
Army replaced the Mexican Army at the presidio in 1856, 
but the �rst known map of Tucson, commonly called the 
Fergusson map, dates to 1862. This map shows buildings 
and streets south and west of the presidio but nothing in 
the vicinity of the project area. 

After the Fergusson map, the next-earliest map 
of Tucson is the 1871 General Land Of�ce map of 
Township 14 South, Range 13 East, by S. W. Foreman. 
The Foreman map includes a detailed depiction of 
Tucson, including streets and buildings, echoing much 
of what appears on the Fergusson map but showing ad-
ditional buildings to the east and north of the former pre-
sidio. The Foreman map does not show the cemetery at 
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Stone Avenue and Alameda Street. To determine where 
the cemetery may have appeared on the Foreman map 
relative to the depicted buildings, we digitally overlaid the 
location of the cemetery parcel shown on the 1872 map 
of Tucson (see O�Mack 2005:Figure 5) onto the Foreman 
map, using the section corners included on each map. In 
the overlay, portions of two buildings shown on the 1871 
Foreman map fell in the southwest quarter of the 1872 
cemetery parcel and therefore within the Joint Courts 
Complex Archaeological Project area. Foreman�s depic-
tion of building locations may not have been reliable, and 
even if the depiction is accurate, any trace of such build-
ings in the project area might have long since disappeared. 
But we were intrigued by the suggestion that there were 
once precemetery architectural features (presumably adobe 
houses) within or very close to the cemetery.

Cemetery Period 
Research Goals 

For the cemetery investigations, we proposed to follow 
a bioarchaeological approach to research based on the 
methods and models of two subdisciplines of archaeology: 
human osteology and mortuary analysis. Bioarchaeology 
includes the study of the biological history of individuals 
and populations as preserved in their physical remains as 
well as mortuary analysis, or the study of social, ideologi-
cal, and cultural identity as revealed in the treatment of 
the dead. We suggested that the bioarchaeological study 
of human remains from the cemetery potentially involved 
at least seven lines of inquiry: mortuary analysis, paleode-
mography, pathology, dental anthropology, epigenetic-trait 
analysis, paleonutrition, and behavioral analysis.

The most basic question regarding any cemetery is de-
mographic: who was buried there? A primary goal of our 
investigations was to reconstruct the composition of the 
cemetery sample: the age, sex, and cultural af�nity of each 
recovered individual. Documentary sources provided some 
idea of who might have been buried in the cemetery based 
on Tucson�s demography of the period; our investigations 
were designed to help us judge the accuracy of that picture 
or how much it had been altered by the differential removal 
of burials. Establishing the cultural af�nities of individual 
burials was important for two reasons. First, the multieth-
nic character of Tucson in the second half of the nineteenth 
century �gured prominently in every aspect of the town�s 
early development. Knowing how the cemetery was used 
(or not used) by Hispanic, Euroamerican, Native American, 
and other ethnic groups could reveal much about the na-
ture of relationships among these groups. Second, and as 
discussed previously, the disposition of the human remains 
removed from the cemetery would be determined in large 
part by our ability to establish cultural af�nity. Measures of 
biological distance were suggested as means for addressing 

questions regarding patterns of marriage among the differ-
ent ethnic groups living in Tucson. 

Analysis of the pathological conditions represented in 
a burial sample can yield valuable information regarding 
general health, interpersonal violence, and cultural prac-
tices (Ortner 2003; Rogers and Waldron 1995). From docu-
mentary sources, we had some information about health 
problems in Tucson during the period the cemetery was 
in use. We hoped that the information on skeletal patholo-
gies gathered during data recovery would be an important 
complement to these sources, providing a tangible means 
for evaluating the accuracy of reports of infectious diseases 
and other problems. Smallpox is a notable example: the 
1870 U.S. Federal Census Mortality Schedule for Tucson 
recorded a brief but devastating smallpox outbreak, and we 
expected to �nd lesions consistent with smallpox if we en-
countered burials that could be dated to the same period.

Dental-anthropological analysis can provide valuable 
information regarding nutrition, idiosyncratic behavior, 
and cultural practices (Capasso et al. 1999; Hillson 1998; 
Ortner 2003; Scott and Turner 1997). Furthermore, pat-
terns in the frequency of speci�c morphological traits can 
provide clues about population dynamics, such as famil-
ial relationships, by comparing trends within and between 
populations. The potential value of epigenetic- (nonmet-
ric-) trait analysis is well established (Case and Heilman 
2005; Hauser and De Stefano 1989), and we proposed to 
record data on a range of epigenetic traits whenever pos-
sible. Although the degree of heritability and signi�cance 
of such traits is not fully understood, certain traits, such as 
cleft neural arches, are stable and may exhibit meaningful 
patterns (Barnes 1994).

Paleonutritional studies are generally syntheses of infor-
mation from paleodemographic, pathological, and dental-
anthropological analyses. Reconstructing the nutritional 
practices of the individuals buried in the cemetery was 
proposed as a valuable complement to the study of social 
organization and cultural practices in the community of 
the time. Skeletal indicators of behavior include not only 
speci�c pathological conditions but also changes in bone 
geometry, nonpathological bony responses to physical 
activity, and attrition resulting from speci�c behaviors 
(Capasso et al. 1999). Most behavioral indicators are non-
speci�c and provide no neat link between a bony response 
and a single activity, but at the level of a population, the 
frequencies of speci�c indicators can reveal population-
wide behavioral trends, such as those that occur based on 
a change in technology. Behavioral indicators can further 
suggest a range of environments responsible for a pattern. 
Examination of patterns of asymmetry and biomechani-
cal stress may be useful in evaluating the labor-load and 
physical-activity patterns in a community. For example, 
documentary sources have suggested a division of labor 
in nineteenth-century Tucson related partly to cultural af-
�nity: Euroamerican people were, for a time, the dominant 
group in the business sector, whereas much of the physical 
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labor of farming and ranching was done by Hispanic and 
other non-Euroamerican people. It was hoped that skeletal 
analysis with an attention to behavioral correlates might 
show that physical workloads differed for individuals of 
differing ancestry. 

To understand more fully how the cemetery was used 
and by whom, we relied heavily on mortuary analysis�
the study of the treatment of individual burials�and what 
it could tell us about the social and cultural identities of 
the deceased. We knew that it was probable that most 
people buried in the cemetery were Hispanic and Catholic, 
but even among Catholic Hispanic burials, treatment of 
the dead varied considerably, according to social status, 
place of origin, personal or family preferences, and the 
circumstances of death. The same variables were known 
to apply for other religious and cultural traditions, such 
as Protestant and Jewish burials or burials made follow-
ing Native American, Chinese, or African American tradi-
tions. Our mortuary analysis was designed to examine the 
nuances of burial treatment, including the orientation and 
positioning of the body, the kind of container or wrapping 
used, the way the body was dressed or ornamented, and 
the accompanying goods. 

While the cemetery was in use, Tucson underwent 
changes in the availability of commercially produced 
goods, as southern Arizona was drawn into the mainstream 
U.S. economy. The railroad did not reach Tucson until 
1880, 5 years after the closing of the nonmilitary portion 
of the cemetery, which meant that burials preserved in the 
cemetery were not likely to re�ect the gross changes in 
material culture wrought by the railroad. Nevertheless, we 
suggested in the treatment plan that certain goods probably 
did become more common in Tucson in the latter years of 
the cemetery�s period of use, by virtue of their increased 
availability in adjacent regions, such as New Mexico and 
California, and that this process might be re�ected in 
changes in burial treatment through time in the cemetery. 
We anticipated that most of the recovered burials would 
have only wooden cof�ns and no evidence for the use of 
embalming �uids. The presence of either a manufactured 
casket or embalming �uid in a burial would have almost 
certainly indicated that the deceased was unusually af�u-
ent; it would probably also serve as a useful chronologi-
cal marker. We also expected that personal ornaments and 
other goods placed with burials would re�ect changes in 
commercial availability through time.

Archaeologically, a basic research task relating to the 
period the cemetery was in use was to determine the pre-
cise boundaries of both the military cemetery and the 
larger, civilian cemetery. We believed that locating traces 
of the military cemetery wall would be a valuable aid in 
interpreting the ages and associations of any burials we 
found in the southern portion of the Joint Courts Complex 
Archaeological Project area. An 1870 article found as part 
of our pre�eld archival research (Beck et al. 2006:9) sug-
gested that the foundation for the cemetery wall was made 

of stone and that the wall itself was of adobe, 6 feet high. 
We believed it was possible that signi�cant portions of the 
stone foundation still survived. 

In addition to remnants of the cemetery walls, we also 
suggested in the research design that excavations in the 
project area might reveal features that once marked the 
boundaries of subdivisions within the cemetery, raising 
the issue of the cemetery�s internal organization. Maps 
of Tucson created after the opening of the Court Street 
Cemetery in 1875 show that this successor to the Alameda-
Stone cemetery had speci�c portions reserved for Catholic 
and Protestant individuals and members of several frater-
nal organizations. We also found contemporary newspa-
per references to fences and other boundary markers that 
were being erected around discrete portions of the Court 
Street Cemetery, including a Jewish section. No docu-
mentary evidence was found for similar subdivisions in 
the Alameda-Stone cemetery, but given the obvious im-
portance of subdivisions at the Court Street Cemetery, we 
expected to �nd similar subdivisions during investigations 
of the Alameda-Stone cemetery. 

Grave markers and their distribution were also consid-
ered to be valuable evidence for the internal organization 
of the cemetery. Judging by repeated newspaper refer-
ences to the abuse of grave markers in the cemetery after 
it was of�cially closed, we anticipated �nding at least 
some grave markers.

Finally, an important, overarching research issue for 
the period the cemetery was in use is the extent to which 
the cemetery re�ected the dynamic and changing rela-
tionship known to have existed between the Hispanic and 
Euroamerican communities in Tucson in the latter half of 
the nineteenth century. Sheridan (1986) has characterized 
the 1860s and 1870s�or essentially the same years that the 
cemetery was in use�as a period when an important and 
far-reaching transformation in relations between Hispanic 
and non-Hispanic people took place in Tucson. We struc-
tured the research design to examine how these histori-
cally documented changes in relations during the period 
the cemetery was in use played out in the organization, 
expansion, and abandonment of the cemetery. 

Postcemetery Period Research 
Goals (1882–1965)

The civilian portion of the cemetery was of�cially closed 
by the city in 1875; the military portion remained in use 
until 1881. The land on which the cemetery was located 
then sat neglected and apparently unused until 1889, when 
the City of Tucson subdivided and sold the property; the 
�rst architecture appeared in the project area the follow-
ing year. The evolution in function, from residential neigh-
borhood to commercial district, had implications both 
for the preservation of archaeological features from the 
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postcemetery period and for the research issues we pro-
posed to address in data recovery.

We assumed that we would �nd remnants of house founda-
tions, along with remnants of the foundations of associated 
minor buildings (e.g., sheds, garages, and washhouses), only 
some of which appear on the Sanborn �re insurance maps. We 
also expected to �nd below-grade features associated with in-
dividual residences, such as privy pits, trash pits, and perhaps 
wells. Water lines were in place in the project area by the time 
the earliest Sanborn map of the area was created (1901), but 
wells may have been dug by residents in the years immedi-
ately after the cemetery was subdivided. We also hoped to �nd 
primary trash features associated with individual residences, 
including lenticular and sheet middens.

The number of residential features we would encounter was 
dependent in large part on the degree of disturbance caused 
by later commercial construction. In portions of the project 
area, the disturbance was assumed to be complete; the Tucson 
Newspapers building that stood at the southeast corner of 
Stone Avenue and Council Street had a full basement, the 
excavation of which undoubtedly destroyed any evidence of 
the houses and earlier businesses that once stood there, along 
with the corresponding portion of the cemetery. At the start 
of the �eldwork, though, no other basement was known to 
have existed in the project area, which meant that subsurface 
disturbances would be limited largely to the trenches dug for 
commercial wall foundations and utilities. We did not know 
the extent of excavation for those trenches. The slab �oors of 
commercial buildings, including the buildings still standing 
at the start of the project, were assumed to have had a limited 
impact on subsurface residential features.

We expected that the features associated with early com-
mercial buildings would be of interest, in themselves, for the 
information they could contribute about the history of the proj-
ect area. Again, we anticipated that remnants of early com-
mercial features would survive in any portion of the project 
area undisturbed by basement excavations. Of particular in-
terest were the site of the City Laundry on historic Block 253 
and the site of the Baum and Adamson Tire and Automotive 
Company on historic Block 252. At both locations, a single 
business had been in place for several decades. Full exposure 
of those areas in excavation was an opportunity to trace the 
growth and transformation of each business through time, as 
registered in architectural and other changes to the site.

As a result of its original use as a cemetery, the Joint 
Courts Complex project area differed from the adjacent 
parts of downtown Tucson in the relatively late date that 
it was �rst developed. An early consequence of this dif-
ference was the character of the residential community 
that �rst took shape in the project area. Unlike most other 
parts of downtown, the project area began as a largely 
Euroamerican neighborhood, with few remnant of the 
earlier mix of Hispanic and non-Hispanic architecture and 
culture that characterized most of Tucson. It also was al-
most exclusively middle class. It had a few fairly impres-
sive, single-family residences on its Stone Avenue side, but 

nothing as impressive as the private mansions built a few 
blocks to the west. It also had nothing as humble as the 
small adobe houses occupied by many Hispanic residents 
of Tucson at the time. In this sense, the project area was 
an early, small-scale version of a primarily non-Hispanic 
Euroamerican, middle-class suburb, tucked into a once-
neglected space between the railroad and downtown. At 
the same time, the interaction of this community�s inhabit-
ants with Tucsonans of other ethnicities and socioeconomic 
statuses was inevitable and constant. Of particular interest 
from an archaeological standpoint was the degree to which 
we would be able to reconstruct the lives of not only the 
most-visible Euroamerican part of the community but the 
non-Euroamerican people who also lived and worked in 
the area. We also hoped to �nd ethnic distinctions within 
the super�cially homogeneous Euroamerican community; 
the census records show that many of the early English-
speaking residents had diverse national origins. One family 
that settled early in the project area and stayed for many 
years was Anglo-Mexican, the family of John and Dolores 
(Ybarra) Brown, at 270 N. Stone Avenue. 

Revisions to the Original 
Research Design

As is the case with well-designed research projects, the re-
sults are often expected but sometimes surprising. Research 
questions posed at the inception of a project are either 
validated by the collected evidence or they are found to 
have been irrelevant. Re�nements in the research focus 
are common as more and more information is collected, 
and new research questions are posed as a result of the 
increased base of knowledge. The Joint Courts Complex 
Archaeological Project has been no exception. During the 
course of the �eld investigations and subsequent analyses, 
we discovered that many of our original research goals 
and related questions could be answered with the avail-
able data. Several new questions were formulated for each 
component of the project, other original questions were re-
vised to look at the data in somewhat different ways, and 
not surprisingly, several of our research goals were found 
to have been totally unsupported by the information that 
was collected.

The greatest diversion from the original research goals 
of the project was found in the prehistoric component of 
the project area. As previously mentioned, the prehistoric 
research goals were to evaluate Pioneer period settlements 
and later interactions between protohistoric groups. The 
questions framed for prehistoric groups paid particular 
attention to the domestic organization of Pioneer period 
settlements in relation to preceding Early Formative and 
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subsequent Colonial period settlements. Questions re-
garding the protohistoric groups focused on the effects of 
European contact and the transformation and assimilation 
of these cultures through time. Over the course of the �eld 
investigations, it became apparent that few prehistoric and 
no protohistoric features remained intact. Only three pre-
historic features were identi�ed within the project area, 
none of them dating to the Pioneer or protohistoric periods. 
These included two pit structures dating to the Late Archaic 
period and one roasting pit that surprisingly dated to the 
Middle Archaic period. In light of the paucity of Pioneer 
period or protohistoric remains, the former research ques-
tions became moot for this project, simply for lack of data. 
New research questions were developed for the prehistory 
of the project area, in order to address Middle and Late 
Archaic lifeways from the unique perspective of people 
living in a nonriverine context�away from the Santa Cruz 
River�as well as the changing use of the project area 
throughout prehistory (see Chapter 3, this volume).

Another diversion from the original research design 
occurred in the lack of supporting data for the precem-
etery historical-period research question concerning 
the presence in the project area of adobe houses that 
predated the cemetery. They were not found, although 
a well located on the extreme southeastern periphery 
of the project area�which was not fully excavated be-
cause of its placement adjacent to a standing building�
may have predated the cemetery. Other pit-like features 
were found that may also have predated the cemetery, 
but there was no evidence of the land having been used 
for settlement in the historical period prior to establish-
ment of the cemetery.

Finally, we were disappointed in our search for the cem-
etery walls. We found no stone foundations for the walls, 
and the few remnant patches of adobe melt that initially 
seemed to be viable candidates for wall alignments could 
not be conclusively identi�ed as such.

For each section of this report, the authors have ad-
dressed the research questions that were ultimately of most 
value in illuminating the use of the project area through 
time. However, we have also identi�ed some overarch-
ing approaches to organizing our understanding of the 
prehistory and history of the project area. We discovered 
that much of the data collected as a result of this project 
could be examined through one of two lenses: landscape 
archaeology and identity studies.

Landscape archaeology, as currently practiced, offers 
a broad umbrella for a variety of different approaches to 
the study of the culture-versus-nature dialectic. A natural 

landscape is the land without people, whereas a cultural 
landscape involves the land with the people who use it in 
ways that transcend its physical characteristics, embrac-
ing �those ineffable qualities of cognition, sentiment, and 
meaning that link people with the earth� (Whittlesey and 
Ciolek-Torrello 1998:3). Landscape archaeology provides 
a way of �unifying disparate elements of a wide-ranging 
research strategy into a coherent interpretation of past lives 
and lands� (Whittlesey and Ciolek-Torrello 1998:3). With 
over 4,000 years of documented human use of the Joint 
Courts Complex project area, we wanted to explore the 
reasons�be they geographic, environmental, or cultural�
this particular location has continued to attract human in-
terest. We are intrigued by the various forms taken by this 
human interest in the project area. We found evidence of 
resource utilization, agriculture, habitation, mortuary use, 
commercial enterprise, and (with the impending construc-
tion of the Joint Courts Complex) governmental use, all 
occurring in the same 4 acres of land. Notably absent, on 
the other hand, was industrial development of the prop-
erty. Why? What factors led to the project area�s varied 
uses through time? In our syntheses of the data collected 
during the Joint Courts Complex Archaeological Project, 
we hope to answer some of these questions, by relating 
the various uses of the project area to the relationships 
that can be observed for each period between the people 
and the land.

In our analyses of the cemetery and postcemetery pe-
riods, particularly, we also found ourselves increasingly 
attracted to the idea of presenting our conclusions within 
the framework of modern identity studies. In short, the 
study of identity, social and cultural, is directed toward 
several questions: How do people view their own identi-
ties? How do they frame their identities in reference to 
the identities of others? How does one group of people 
identify another group of people when the latter group 
is removed from the former by time, space, and/or back-
ground? As we immersed ourselves in these questions as 
they related to the evidence available from the project 
area, we found that these are not restricted to abstract 
concepts for examining past human behavior. We discov-
ered that the relationships among the County, Statistical 
Research, the various descendant groups, the scholarly au-
dience who will be using data generated from this project, 
and the general public�whether interested in the project 
or not�are largely framed by reference to identity, as are 
the relationships of all of these groups to the land and to 
the physical remains of past human behavior that were 
found in the project area.
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Introduction

One of the more fascinating aspects of prehistoric life in 
the U.S. Southwest is variation in settlement and land use. 
Subsistence strategies that were productive at one time or 
place may not have been so in others. The introduction of 
domestic plants such as Zea mays added economic com-
plexity but also provided a stable resource whose use fos-
tered technological innovation and residential stability. 
Over time, the stability and predictability of agriculture 
allowed for the evolution of more sedentary societies, such 
as the Hohokam culture of southern Arizona.

The excavation of the Joint Courts Complex 
Archaeological Project area provides an opportunity to 
investigate chang ing prehistoric lifeways and land-use 
patterns in the Tucson area from approximately 4,000 
years ago to the present. In particular several excavated 
features dating to the Middle and Late Archaic periods 
indicate that the project area was occupied during those 
intervals. Limited evidence of a Middle Formative period 
(Hohokam) presence was also established by the recovery 
of Colonial and Sedentary period ceramics from historical-
period grave pit features in the project area. A radiocarbon 
date on a maize cupule dating to the protohistoric period 
and several projectile points suggest possible Sobaipuri 
use of the project area.

The focus of this volume and associated reports is on the 
historical-period occupation of the Joint Courts Complex 
and larger Tucson area. But Tucson has a long history 
of occupation, spanning more than 4,000 years. During 
the early part of this occupation, Tucson was perhaps the 
birthplace of village agriculture in the Southwest, and it re-
mained an important center of Hohokam culture during the 
late prehistoric era. Past archaeological investigations in 
the historic downtown Tucson area have revealed glimpses 

of prehistoric occupation heavily disturbed by subsequent 
historical-period and modern development. Archaeological 
investigations in Historic Blocks 180, 181, 190, and 192 
(Figure 33), all located immediately to the west or south-
west of the Joint Courts Complex Archaeological Project 
area, have documented a prehistoric occupation from the 
Late Archaic period to the Early-Classic period of the 
Hohokam chronology (ca. 800 B.C.–A.D. 1250) (Ciolek-
Torrello and Swanson 1997; Gavioli and Thiel 2008:50).

Most relevant to the current study are three Late 
Archaic period pit houses. Features 430, 492, and 650 
were excavated as part of the Presidio San Agustín del 
Tucson Park and Rio Nuevo project (Gavioli and Thiel 
2008; Klimas et al. 2006:4.178). Feature 430 was lo-
cated among a cluster of prehistoric features, including the 
Hohokam pit house previously excavated by the University 
of Arizona (Olson 1985). The house was round in shape, 
2.8 m east-west by 2.2 m north-south (Gavioli and Thiel 
2008:33�34). Twenty-four postholes were found inside the 
house, 20 of which ringed the inside edge of the pit, with a 
slight gap in the southeastern side that might represent an 
entry. In addition, there were four interior postholes that 
may have supported the roof. A small amount of �aked 
and ground stone was found on the �oor, and many other 
pieces were found in the �ll along with large numbers of 
�re-affected rock, suggesting that the house was cleared at 
abandonment and subsequently used as a refuse-disposal 
area. Charred plant material from this feature produced a 
radiocarbon date of 1330 +/- 40 B.P. (A.D. 640�770), which 
would place this structure in the Hohokam Pioneer period. 
The authors, however, believed that the house dated to 
the Late Archaic period and that the sample was intrusive 
(Gavioli and Thiel 2008:33).

Only the western half of Feature 492 was excavated, as 
the remainder extended outside of the project area (Gavioli 
and Thiel 2008:34). It was another round structure about 3.2 
m north-south and greater than 1.7 m east-west. The pit was 
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ringed by 17 peripheral postholes but contained no other in-
terior features. The pit was �lled with refuse and structural 
debris, including burned daub and charcoal. Small oxidized 
patches extended across the entire �oor. The �oor appears to 
have been plastered and a double row of peripheral postholes 
suggest the house was remodeled. A radiocarbon date of 2380 
+/- 40 BP (720�700 or 540�390 B.C.) was obtained from 
charred plant material. These dates suggest an early Cienega 
phase age older than the pit houses in the Joint Courts area 
(Table 2). Feature 650 was found in a trench wall and docu-
mented only in pro�le (Gavioli and Thiel 2008:37). Thus, 
there is little information available about this feature.

A substantial Colonial and Sedentary period (ca. A.D. 
850�1150) occupation was identi�ed in the vicinity of 
the Joint Courts Complex�including Historic Block 180 
(Ciolek-Torrello and Swanson 1997), adjacent to the south-
west corner of the complex; Historic Blocks 179 and 181 
(Gilman 1997; Haury and Fathauer 1974; Mazeny 1981; 
Olson 1985; Gavioli and Thiel 2008; Thiel and Mabry 
2006), immediately west of Block 180; and Historic Blocks 
190 (Thiel 2004) and 192 (Thiel et al. 1995), two to four 
blocks southwest of the Joint Complex Courts area. This 
occupation included at least six pit houses and nine other 
pit features, as well as many other structures, pits, a cre-
matorium, and two burials that could not be more precisely 
dated than to the prehistoric Hohokam (Gavioli and Thiel 
2008:Table 3.1). Hohokam groups were actively occupying 
the Pleistocene terraces above the Santa Cruz River, includ-
ing the area that is now downtown Tucson during the pre-
Classic period. An Agua Caliente phase pit feature (Gilman 
1997) and a Pioneer period pit house (Ciolek-Torrello and 
Swanson 1997) round out the evidence of prehistoric oc-
cupation in the downtown Tucson area.

Archaeological investigations at the Joint Courts 
Complex uncovered evidence that the project area was part 
of this extensive Colonial and Sedentary period settlement. 
Although no features dating to this time period were found, 
ceramic artifacts dating to these periods were recovered 
from the �ll of historical period grave pits. These ceram-
ics provide evidence of Hohokam activities in the project 
area and suggest that it may have constituted the eastern 
edge of this prehistoric settlement. More important, how-
ever, was the discovery of a Middle Archaic period roast-
ing pit and two isolated Late Archaic period pit structures 
(Figure 34) that extend the period of occupation for this 
area almost 2,000 years earlier. Previous investigations 
have revealed a substantial Late Archaic period occupa-
tion in the �oodplain of the Santa Cruz River, with only 
limited evidence that this early occupation extended onto 
the Pleistocene terraces above the river. The Joint Courts 
Complex Archaeological Project investigations indicate 
that this Late Archaic period occupation was more exten-
sive. Finally, limited evidence of protohistoric activities 
generally associated with the Sobaipuri was also found.

In this chapter, we examine the prehistoric and proto-
historic component of the Joint Courts Archaeological 

Complex Project. In light of the prehistoric remains en-
countered in the project area, this chapter aims to inves-
tigate the settlement and subsistence strategies of the 
prehistoric inhabitants. Several research questions were 
developed to help address these issues of prehistoric land 
use and subsistence, particularly for the Late Archaic pe-
riod remains that constitute the most robust data set for 
the prehistoric component of the project. Following the 
research questions is a brief outline of the analytical ap-
proaches that will be used to investigate the data, as well as 
a brief discussion of current research into the Late Archaic 
period in southern Arizona. After the research objectives 
are de�ned, the chapter reviews the prehistory of southern 
Arizona, followed by a summary of the prehistoric fea-
tures and associated materials encountered in the project 
area. Details regarding these features and the analysis of 
prehistoric materials recovered from the project area are 
presented in Appendix B. Finally, the research questions 
are revisited at the end of the chapter in light of the results 
of the analyses.

Research Questions

In the original research design for the prehistoric/pro-
tohistoric component of the Joint Courts Complex 
Archaeological Project (Beck et al. 2006:11�12), the re-
search goals aimed to evaluate both Pioneer period settle-
ments as well as later interactions between protohistoric 
groups. Research questions were developed from previ-
ous research in the adjacent Historic Block 180 that con-
tained possible Pioneer period remains (Ciolek-Torrello 
and Swanson 1997:119�140), in the hopes that features or 
deposits of a similar age would be discovered in the Joint 
Courts Complex area.

Questions regarding the protohistoric groups focused 
on the effects of European contact and the transformation 
and assimilation of these cultures over time. During the 
course of the Joint Courts Complex Archaeological Project 
�eld investigations, however, it became apparent that few 
prehistoric and protohistoric remains were intact. Only 
three prehistoric features were identi�ed within the proj-
ect area: two Late Archaic period pit structures and one 
Middle Archaic period roasting pit. In light of the paucity 
of Pioneer or protohistoric period features, the original 
research questions became moot, simply for lack of data. 
New research questions were developed to address the 
implications of Archaic period features at the site for cur-
rent understandings of Late Archaic/Early Agricultural 
lifeways in southern Arizona. Research on and our under-
standing of this particular time in prehistory have made 
dramatic strides in recent years, with multiple excavations 
occurring along the middle Santa Cruz River near Tucson. 
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With the discovery of two isolated but contemporaneous 
pit structures in the Joint Courts Complex Archaeological 
Project area, we are presented with a unique glimpse of 
Late Archaic period habitation structures located away 
from the �oodplain, where so much of the current re-
search on this early time period has been focused. Our re-
search questions, therefore, have been reevaluated to suit 
our prehistoric data set, as well as to add to the growing 
knowledge of the Late Archaic/Early Agricultural period 
in the Tucson Basin.

1. Does the Late Archaic period settlement in the Joint 
Courts Complex Archaeological Project area differ 

from that along the Santa Cruz River or, alternatively, 
that located in nonriverine contexts on the bajada sur-
rounding the Tucson Basin?

2. Is there a meaningful difference between our under-
standing of �Late Archaic� versus �Early Agricultural� 
terminology in terms of the current research trends that 
have focused on �oodplain agricultural settlements?

3. Are there any material remains (botanical, faunal, 
shell) that would indicate the implementation of sub-
sistence strategies different from those implemented at 
settlements along the Santa Cruz River �oodplain?

Late Cienega Phase Radiocarbon Data from Four Sites in the Tucson BasinTable 2. 

Site No.(ASM) Site Name
Feature ID 

(Pit Structure)
Sample  

No.
Material Dated Corrected Age Reference

AZ AA:6:19 Coffee Camp 315 Beta-25450 wood charcoal 2080 – 70a Halbirt and Henderson 1993
AZ AA:6:19 Coffee Camp 315 Beta-25449 wood charcoal 2060 – 50a Halbirt and Henderson 1993
AZ AA:12:91 Los Pozos 416 Beta-91147 maize 2240 – 60a Gregory 2001
AZ AA:12:91 Los Pozos 352 Beta-95628 maize 2190 – 80 Gregory 2001
AZ AA:12:91 Los Pozos 355 Beta-91144 maize 2170 – 60 Gregory 2001
AZ AA:12:91 Los Pozos 407 Beta-88142 grass stems 2150 – 50 Gregory 2001
AZ AA:12:91 Los Pozos 337 Beta-91142 maize 2150 – 50 Gregory 2001
AZ AA:12:91 Los Pozos 812 Beta-91149 maize 2150 – 60 Gregory 2001
AZ AA:12:91 Los Pozos 819 Beta-95629 maize 2150 – 80 Gregory 2001
AZ AA:12:91 Los Pozos 898 Beta-91140 mesquite seeds 2140 – 60 Gregory 2001
AZ AA:12:91 Los Pozos 417 Beta-91148 maize 2140 – 50 Gregory 2001
AZ AA:12:91 Los Pozos 305 Beta-91141 maize 2120 – 60 Gregory 2001
AZ AA:12:91 Los Pozos 333 Beta-91145 maize 2110 – 50 Gregory 2001
AZ AA:12:91 Los Pozos 840 Beta-95630 maize 2110 – 80 Gregory 2001
AZ AA:12:91 Los Pozos 389 Beta-91146 maize 2090 – 60 Gregory 2001
AZ AA:12:91 Los Pozos 861 Beta-95632 maize 2090 – 80 Gregory 2001
AZ AA:12:91 Los Pozos 815 Beta-95631 maize 2060 – 80 Gregory 2001
AZ AA:12:91 Los Pozos 318 Beta-91143 maize 2050 – 50a Gregory 2001
AZ AA:12:91 Los Pozos 327 Beta-88141 mesquite pods 2020 – 50a Gregory 2001
AZ AA:12:746 Santa Cruz  

Bend
32 Beta-67490 maize 2200 – 60 Mabry et al. 1997

AZ AA:12:746 Santa Cruz  
Bend

90 Beta-81060 maize 2180 – 60 Mabry et al. 1997

AZ BB:13:425 Stone Pipe 84 Beta-81067 maize 2150 – 60 Mabry et al. 1997
AZ BB:13:682 Joint Courts 

Complex
19021 NZA-30144 grass stems 2149 – 25 this chapter

AZ BB:13:682 Joint Courts 
Complex

3370 NZA-30174 maize 2148 – 20 this chapter

AZ BB:13:682 Joint Courts 
Complex

3370 NZA-30157 grass stems 2137 – 25 this chapter

AZ BB:13:682 Joint Courts 
Complex

3370 NZA-30170 arrowweed 
fragment

2123 – 20 this chapter

AZ BB:13:682 Joint Courts 
Complex

 9021 NZA-30142 saltbush wood 2136 – 25 this chapter

AZ BB:13:682 Joint Courts 
Complex

3370 NZA-30155 mesquite seeds 2146 – 25 this chapter

a Indicates determinations that were statistically different from the JCC determinations.
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Map of  prehistoric features in the Joint Courts Complex Archaeological Project area.Figure 34. 
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4. Could the Late Archaic pit structures at the Joint 
Courts Complex Archaeological Project area represent 
a transitory location between the �oodplain habitations 
found along the Santa Cruz River and nonriverine 
habitations?

5. What can the prehistoric features and artifacts tell 
us about the changing use of the project area during 
prehistory? How is the changing in subsistence strat-
egies from foraging to farming re�ected in our data, 
and how did Native American populations use the 
landscape through time?

Analytical Approaches
To answer the above research questions, certain key data 
were required�principally, evidence from macro- and 
microbotanical remains. This was considered crucial for 
examining subsistence strategies. Botanical evidence was 
also important for determining the effective environment 
of the project area, with regard to the local availability of 
plants, animals, water, and other resources. Dating was also 
crucial, especially with the level of chronological infor-
mation derived from excavations of similar features along 
the Santa Cruz �oodplain and elsewhere. Macrobotanical 
remains were used as the primary source for dating the 
prehistoric features. Comparing the prehistoric features 
and artifacts from the Joint Courts Complex area with 
contemporaneous habitations in other sites in the Tucson 
Basin was important in order to identify differences in 
subsistence. All three prehistoric features in the project 
area lacked ceramic artifacts, but �aked stone and ground 
stone artifacts were discovered, making them another key 
element for determining the functional and technological 
associations of the Archaic period features. Ceramic arti-
facts, however, were recovered from other feature contexts 
in the project area, particularly from the �ll of historical-
period grave pits. These ceramics, along with small num-
bers of faunal bone and marine shell, were used to identify 
the subsistence practices of the prehistoric inhabitants of 
the project area.

Late Archaic Period Research
As more information becomes available from research 
and excavations, our de�nition of the Late Archaic/Early 
Formative transition has become more complex. Huckell�s 
(1995) investigation of Late Archaic period sites in the 
Cienega Valley suggests that those sites were subjected 
to environmental conditions similar to those in the Santa 
Cruz river valley, where long episodes of favorable con-
ditions persisted, allowing an increased investment in ag-
riculture. Data from the Cienega and Santa Cruz Valleys 
show that Late Archaic period subsistence and settlement 

practices included both residential stability and mobility 
(Diehl, ed. 2005; Huckell 1995). When de�ning mobility 
for this period, it is crucial to establish differences between 
subsistence and settlement organization. Several modes 
of settlement organization have been proposed to explain 
the diversity of Late Archaic period subsistence strategies 
(Diehl, ed. 2005; Premo and Mabry 2007). Generally, set-
tlement for the Late Archaic period is believed to include 
two main resource areas: the �oodplain and the upper ba-
jada. Our current understanding of Late Archaic period 
settlement patterns is, of course, based on the available 
information from archaeological surveys and excavations. 
The patterning we have observed archaeologically, how-
ever, may not be entirely representative of the distribution 
of Late Archaic period settlement in the region. Pedestrian 
archaeological survey in the region has focused on surface 
manifestations of settlement and land use and thus may 
be biased toward the discovery of materials that are more 
likely to be visible on the surfaces of landforms, such as in 
upper bajada settings where Holocene deposits are often 
thin and exposed at the surface (Heilen 2005). By contrast, 
intensive excavations have focused on �oodplain settings, 
where Late Archaic materials are often deeply buried. 
Although resulting in some spectacular and informative 
�nds, the focus of excavation on �oodplain settings prob-
ably also places limitations on our understanding of the 
diversity of Late Archaic period settlement and subsistence. 
An important contribution of the Joint Courts Complex 
Archaeological Project sample is that, although small, the 
Late Archaic period component represents a rare instance 
of habitation features located not in a riverine or upper 
bajada setting but in an intermediate landscape position 
somewhat distant from the Santa Cruz River but, according 
to macrobotanical and pollen evidence, not far from a ripar-
ian environment (see botanical results, Appendix B).

Our current understanding of Archaic period populations 
in southern Arizona has depended on the contrast between 
two major categories of settlement organization: logistical 
and residential (Binford 1980). Logistically organized set-
tlement implies a permanent (or semipermanent) residence 
associated with an effort to obtain and redistribute resources 
for the community by sending task groups to remote areas. 
Residentially organized subsistence suggests a more mobile 
strategy, in which the community or its constituents constantly 
relocates to places where desirable resources can be found. 
In the one case, resources are moved to the community; in 
the other, the community is moved to the resources. Neither 
category of settlement organization is meant to be mutually 
exclusive, however. Instead, mobility strategies are considered 
to exist along a continuum between residential and logisti-
cal organization (e.g., see Kelly 1992). How Late Archaic 
period settlement in the Tucson Basin was organized is still 
ambiguous, though a trend toward greater logistical organiza-
tion is suggested for the emerging agricultural villages along 
the Santa Cruz River (Diehl, ed. 2005; Premo and Mabry 
2007; Roth 1989, 1996). The Sonoran Desert, in particular, 
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was conducive to this settlement pattern�alluvial valleys for 
foraging and farming were relatively close to upland zones, 
where diverse �oral and faunal resources could be obtained. 
This vertical zonation in resource availability would have al-
lowed Late Archaic period populations to reduce their sea-
sonal resource procurement forays, something that was not 
possible in other regions of the Southwest (Fish et al. 1990; 
Vierra 2005). The majority of macrobotanical, macrofaunal, 
and lithic resources from Las Capas and Los Pozos, large 
Late Archaic period settlements located along the �oodplain 
of the Santa Cruz River, indicate the use of locally available 
material; however, some materials may have come from dis-
tances of more than 20 km (Diehl, ed. 2005).

Fish et al. (1992a) suggested that Late Archaic period 
populations in the Northern Tucson Basin practiced two 
distinct forms of agriculture, including �oodwater and ir-
rigation farming in �oodplain contexts and dryland agri-
culture along the upper bajada. This would suggest that 
agricultural �base camps� were established in two differ-
ent landscape positions, thus capitalizing on both upland 
and lowland landscape zones according to season, regard-
less of whether movement was more residential or logis-
tical in nature. Fish et al. (1986) recognized this trend at 
Tumamoc Hill, a rocky inselberg located immediately 
west of the Santa Cruz River �oodplain, where Zea mays 
was associated with dry farming plots dating to the Late 
Archaic period. Other large-scale dryland agricultural sys-
tems dating to the Late Archaic period have been exten-
sively investigated, including Cerro Juanaqueæa in north-
ern Mexico (Hard and Roney 2005), indicating that this 
method of dryland farming was established in the early 
stages of developing agricultural practices during the Late 
Archaic period.

Prehistoric populations likely adopted agriculture gradu-
ally as a supplement to the collection of wild resources and 
may have domesticated plants in part through observing 
wild-plant reproductive cycles. The gradual shift to agri-
culture may also have been tied to local environmental and 
�uvial conditions. During dry periods, populations tended 
to aggregate near riparian areas where permanent water ex-
isted. During these dry periods, �oodwater farming or irri-
gation was still possible, and the early agriculturists could 
have supplemented their diet with domestic crops. During 
wetter periods, populations could have dispersed to take 
advantage of a greater abundance of wild resources while 
still cultivating domesticated plants. This diversity of sub-
sistence practices helped buffer against seasonal variability 
and may have increased the ef�ciency and productivity 
of hunting and gathering (Wills and Huckell 1994:52). 
Interestingly, formal canal irrigation was identi�ed along 
the Santa Cruz River �oodplain, indicating that relatively 
intensive farming occurred as early as 1200 B.C. (Ezzo and 
Deaver 1998; Diehl, ed. 2005; Mabry 2007).

In general, the Late Archaic period in southern Arizona 
appears to have been a time of decreasing residential mo-
bility and intensi�ed use of cultivated plants (Wills and 

Huckell 1994). This is not to say that previous patterns of 
land use were abandoned entirely, as seasonal camps in 
upper bajada settings continued to be used. These camps 
likely complemented the more intensively focused settle-
ments of the Santa Cruz River �oodplain at sites like Las 
Capas, Los Pozos, Santa Cruz Bend, and Stone Pipe, 
where hundreds of habitation structures have been uncov-
ered (Diehl, ed. 2005; Gregory 2001; Mabry 1998a, 2007; 
Whittlesey et al. 2007). This apparent duality of settlement 
is consistent with a seasonally organized system in which 
upland areas were used in fall and winter for gathering 
wild resources, and large settlements in �oodplain set-
tings were used during the summer, when agriculture on 
the �oodplain and the alluvial fans was most productive 
(Whittlesey 2003). Alternatively, Huckell (1996:345) has 
postulated the presence of a persistent Late Archaic�Early 
Formative period hunting and gathering economy located 
on the fringes of the better-watered Tucson Basin. The 
Coffee Camp site, for instance, includes a nonriverine Late 
Archaic period settlement near the Santa Cruz Flats area 
where agriculture was apparently not practiced (Halbirt 
and Henderson 1993). Features at Coffee Camp contained 
an abundance of wild-plant species and an absence of 
domesticates. A large ground stone collection at Coffee 
Camp also indicates a small-seed milling economy, which 
correlates with the botanical evidence. The absence of do-
mesticated plants at Coffee Camp suggests that, instead of 
a single population moving between different residences, 
different populations located in different areas were prac-
ticing different subsistence strategies dependant on the 
locally available resources and environmental conditions 
(Fish et al. 1990, 1992a).

Native American Culture 
History in Southern Arizona

The focus of human occupation in the Tucson Basin shifted 
numerous times in prehistory, but it always included at 
least one section of the Santa Cruz River, and the section 
that ran just west of modern Tucson was among the most 
heavily used in prehistoric times. This area holds many 
of the largest and most-signi�cant prehistoric archaeo-
logical sites in the Tucson Basin and was also home to a 
large Native American population when the area was �rst 
visited by Spaniards at the end of the seventeenth century. 
The mountains that surround the Tucson Basin and the ex-
tensive bajada slopes that join the mountains to the nar-
row Santa Cruz �oodplain were also long used by Native 
Americans. The Joint Courts Complex Archaeological 
Project area, situated on a Pleistocene terrace less than a 
mile east of the Santa Cruz River (Figure 35), was used 
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The Joint Courts Complex Archaeological Project  Figure 35. 
area in relation to alluvial terraces and Arroyo Chico.
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by Native Americans from the Middle and Late Archaic 
periods, and there is limited evidence of Formative period 
activities as well.

The following culture history discussion was compiled 
from previous reviews of cultural resources (see O�Mack 
2005; O�Mack and Klucas 2004; Whittlesey 2000a, 2000b, 
2003; Whittlesey et al. 1994) and summarizes the Native 
American culture history in the Tucson Basin during pre-
historic times.

Paleoindian Period 

The earliest human occupation of the Americas is gen-
erally associated with the Paleoindian period (11,500�
8000 B.C.). Paleoindian culture was characterized by a 
hunting-and-gathering economy and small, highly mo-
bile bands adapted to a climate that was cooler and wetter 
than today. Paleoindian sites are often associated with the 
remains of extinct species of mammoths, camels, horses, 
and giant ground sloths, leading many archaeologists to 
consider big-game hunting the focus of the Paleoindian 
economy.

Despite a considerable number of buried Paleoindian 
sites in southeastern Arizona, most notably along the San 
Pedro River (Haury 1953; Haury et al. 1959; Haynes and 
Huckell 2007), very little evidence of a Paleoindian pres-
ence has been found in the Tucson Basin. The sparse 
remains that do exist consist of isolated surface �nds of 
�uted Clovis projectile points (Huckell 1982), which date 
to ca. 12,000�9000 B.C. (Justice 2002:59). These iso-
lates include points from the Avra Valley, the Valencia 
site (AZ BB:13:15 [ASM]) (Doelle 1985:181), the San 
Xavier District of the Tohono O�odham Nation, and the 
Tucson Mountains (Huckell 1982). The absence of buried 
Paleoindian sites in the Tucson Basin and along the Santa 
Cruz River has been attributed to a lack of deep excava-
tions in the heavily aggraded Santa Cruz River �oodplain 
(Huckell 1982) as well as a period of erosional events oc-
curring from ca. 8000 to 5500 B.P., which may have re-
moved these deposits (Haynes and Huckell 1986; Waters 
1988a, 1988b).

Post-Clovis Paleoindian materials are all but nonexistent 
in the Tucson Basin. The Folsom complex, occurring from 
ca. 9000 to 8000 B.C. (Justice 2002:72), includes another 
type of �uted projectile point that is believed to follow 
the Clovis complex. Folsom points have been identi�ed 
in central Arizona, but not southern Arizona (Huckell 
1982:25), indicating possibly different cultural trajectories 
from Clovis to Folsom times or a decrease in occupation of 
southern Arizona after Clovis times. Non�uted Plainview 
points are believed to occur after the Folsom complex, or 
ca. 8000�7000 B.C. (Justice 2002:83). Huckell (1982) de-
scribed two points from two sites just outside the Tucson 
Basin that resembled Plainview points. One point came 

from the Tortolita Mountains and the other from the lower 
San Pedro River valley. 

Archaic Period
The Archaic period is much better known in southern 
Arizona than the preceding Paleoindian period. This is 
especially true of the later portion of the period and is 
largely the result of a recent surge in contract archaeology 
related to development in and around the Santa Cruz River 
�oodplain, especially in the area just west of downtown 
Tucson. Like the Paleoindian period, the Archaic period 
was characterized by an economy based on the gathering 
of wild-plant and animal resources. The Archaic period dif-
fers, however, in an apparent greater diversity of plant and 
animal species that were exploited. This more diverse sub-
sistence base undoubtedly lessened the need for a highly 
mobile way of life.

The Archaic period has traditionally been divided 
into three periods: the Early Archaic period (ca. 8500�
4800 B.C.), the Middle Archaic period (ca. 4800�
1500 B.C.), and the Late Archaic period (ca. 1500 B.C. to 
A.D. 200) (Huckell 1984:138). Whittlesey (2003:52) has 
discussed the recent confusion in terminology related to 
the expanding Archaic database and the terminological di-
lemmas resulting from the recognition that agriculture is 
considerably older in the southern Southwest than once be-
lieved. The Late Archaic period is now seen as the pivotal 
time when the intensive use of domesticated plants became 
an important subsistence strategy in the southwestern U.S. 
and northwestern Mexico.

Early Archaic Period

The Early Archaic period is the least well known por-
tion the Archaic period in southern Arizona and is espe-
cially underrepresented in the archaeological record of the 
Tucson Basin. In fact, as Huckell (1984:137) has reported, 
the Tucson Basin has yielded no direct evidence for an 
Early Archaic period occupation. Once again, it is probably 
an investigative bias rather than a lack of occupation in the 
region that has created this gap in knowledge, and the Early 
Holocene erosion of the Santa Cruz River alluvium from 
ca. 8000 to 5500 B.C. (Haynes and Huckell 1986; Waters 
1988a, 1988b) likely contributes to our lack of informa-
tion on the Early Archaic period in the Tucson Basin. At 
present, the Early Archaic period is known in detail only at 
sites in the Sulphur Springs Valley of southeastern Arizona. 
There, Sayles de�ned the Sulphur Springs and Cazador 
stages of the Cochise culture based on the presence or ab-
sence of projectile points at sites along Whitewater Draw 
(Sayles 1983, based on work �rst published as Sayles and 
Antevs 1941). These Early Archaic deposits are charac-
terized by frequent milling stones and �aked stone tools, 
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excluding projectile points in the Sulphur Spring stage but 
including a variety of point types in the Cazador stage. 
More recently, Whalen (1971) challenged the validity 
of the Cazador stage, suggesting that it and the Sulphur 
Springs stage are simply variant expressions of the same 
cultural phenomenon (Waters 1998).

Middle Archaic Period

The Middle Archaic period is slightly better known in 
southern Arizona and the Tucson Basin. In southern 
Arizona, the Middle Archaic period includes the Chiricahua 
stage of the Cochise culture, known from sites in the San 
Pedro River Valley and Sulphur Springs Valley (Sayles and 
Antevs 1941). Also included in this time period are the 
Amargosa I and II stages of the Amargosa tradition, known 
from sites described by Rogers (1939) in the Papaguería 
and the lower Colorado River valley.

The economy of the Middle Archaic period was based 
on the exploitation of a number of environmental zones. 
Small base camps and limited-activity sites associated with 
resource procurement and processing are common in up-
land and bajada environments (Huckell 1984:139�140). 
The data are sparse, but Middle Archaic period peoples 
probably practiced a seasonally organized procurement 
strategy that emphasized upland environments in the fall 
and lowland areas during the rest of the year (Whittlesey 
2003:54�55). In contrast to the preceding Early Archaic 
period, projectile points are common at Middle Archaic 
period sites, but the large �oodplain villages of the Late 
Archaic period have not been documented for this earlier 
time period (Huckell 1984:139). 

Recent evidence suggests that Middle Archaic groups 
were actively supporting economically important wild 
plants through encouragement, protection, and cultivation 
(Doolittle and Mabry 2006). The Middle Archaic compo-
nent at Los Pozos, a site on the Santa Cruz River �oodplain 
several miles north of downtown Tucson, has produced 
a single direct radiocarbon date on maize of 2100 B.C. 
(Gregory 1999:118). Although no irrigation features were 
recorded in the Middle Archaic period component at Los 
Pozos, the presence of maize in an area of such intensive 
use of the �oodplain suggests that the stage was set early 
for the development of subsequent agricultural strate-
gies. Recent excavations by Desert Archaeology, Inc., for 
the City of Tucson�s Río Nuevo project have uncovered 
evidence of crude incipient plain ware ceramics in the 
Middle Archaic period component of the Clearwater Site 
(AZ BB:13:6 [ASM]). Excavations at this site have also 
produced some of the earliest dated maize in Arizona, 
with several features containing maize dated to 2140�
2120 cal B.C. (Mabry 2006:Table 19.1). These �ndings 
are consistent with other material recovered from sites 
in and along the Santa Cruz River �oodplain, suggesting 
that maize agriculture and irrigation had a long history of 

co-development in this area (see also Ezzo and Deaver 
1998).

Late Archaic (Early Agricultural) 
Period

The beginning of the Late Archaic period is marked by 
an apparent increase of human occupation in southern 
Arizona, particularly in the Tucson Basin. Current trends in 
archaeological research have focused on the transition from 
a foraging-to-farming lifestyle for prehistoric populations 
during the Late Archaic. Numerous authors have also dealt 
with the terminology for this transition, including the use 
of terms such as Late Archaic, Late Preceramic, and Early 
Agricultural (Gregory 2007; Huckell 1995; Whittlesey 
et al. 2007). The term �farmaging� has also been suggested 
to express the complex amalgamation of subsistence and 
settlement strategies used during this period (Diehl, ed. 
2005). Complex social, economic, and subsistence needs 
are inherent with the adoption of agriculture, although a 
good understanding of these dynamic relationships is still 
lacking. Nevertheless, substantially more is known about 
this period than was known 20 years ago (see Huckell 
1984), because of important recent discoveries along the 
Santa Cruz River �oodplain (Figure 36) (Diehl, ed. 2005; 
Ezzo and Deaver 1998; Mabry 1998a, 2007; Whittlesey 
et al. 2007) and in the Cienega Valley (Huckell 1995).

The Late Archaic period is now generally subdivided into 
two phases, the San Pedro phase and the Cienega phase. 
The San Pedro phase, �rst de�ned by Sayles (1941), is es-
timated to date from 1200 to 800 B.C. (Mabry 2005a) and 
is characterized by large side- or corner-notched projectile 
points; shallow structures with oval to egg-shaped �oor 
plans that are basin-shaped in pro�le and often contain a 
single, large intramural bell-shaped pit; a ground stone col-
lection re�ecting seed milling; a limited collection of shell 
artifacts; and some anthropomorphic �gurines of �red clay 
(Huckell 1995:118�119). The succeeding Cienega phase, 
de�ned by Huckell (1995), dates roughly from 800 B.C. to 
A.D. 50 (Mabry 2005a), and ends with the appearance of a 
formal ceramic technology (Whittlesey 2003). Houses of 
the Cienega phase are typically round in plan with vertical 
pit walls and level �oors. Most houses contain postholes 
(Huckell 1995; Mabry 1998a), and at the Santa Cruz Bend 
site, many houses had numerous bell-shaped and cylindri-
cal pits, suggesting an increased concern with storage. In 
addition to residential structures, an extremely large circu-
lar house was found at the Santa Cruz Bend site and was 
interpreted as an early example of a communal house. The 
Cienega projectile point is a hallmark of the Cienega phase. 
Unlike San Pedro projectile points, Cienega points have a 
distinctive corner notch and are often manufactured from 
siliceous materials. There is also an elaboration of ground 
stone manufacture in the Cienega phase. The presence of 
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Locations of  Late Archaic period settlements in the Santa Cruz River Valley.Figure 36. 
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marine shell from both San Pedro and Cienega phases 
indicates that long-distance trade networks were also in 
place during this time (Mabry 1998a).

Several sites near the Santa Cruz River west of down-
town Tucson have evidence of Late Archaic or Early 
Formative period occupations, and it is likely that many 
more contain as yet unrecognized components of similar 
age. This is especially true for sites located on or near the 
�oodplain of the Santa Cruz. 

Formative Period
For the purposes of discussing Tucson Basin chronology, 
the Formative period is usefully divided into three discrete 
periods: the Early, Middle, and Late Formative periods. 
The Early Formative period includes the Agua Caliente and 
Tortolita phases; the Middle Formative period includes the 
Pioneer, Colonial, and Sedentary periods of the Hohokam 
culture; and the Late Formative consists of the Hohokam 
Classic period.

Early Formative Period 

As with the Late Archaic period, knowledge of the earliest 
portion of the Formative period in the Tucson Basin has 
been greatly enhanced by recent excavations. The Early 
Formative period began with the adoption of ceramic con-
tainer technology, an extension of the growing dependence 
on agriculture noted in the Late Archaic period, and the 
construction of more formal houses. Although some very 
early, crude ceramics were recovered from the Coffee 
Camp site dating from 200 B.C. to A.D. 1 (Halbirt and 
Henderson 1993), the earliest developed ceramic industry 
did not appear until around A.D. 200 (Whittlesey 2003). 
Deaver and Ciolek-Torrello (1995) developed a chronol-
ogy for the Early Formative period that they saw as pan-
southwestern in application. The chronology is based on 
subdivision into several broad horizons based on changes 
in material culture as a whole but named for changes in 
ceramic technology.

The earliest period is the Plain Ware horizon, which in 
the Tucson Basin equates with the Agua Caliente phase 
(ca. A.D. 1�425) and is characterized by a thin-walled, 
sand-tempered, coiled brown plain ware, as well as an 
expedient lithic technology with remnant Archaic period 
biface and milling technology. Houses remain quite small, 
but architecture is suggestive of more intensive occupation 
and greater investment of labor. A communal house at the 
Houghton Road site is similar to Early Pithouse period 
Mogollon communal houses (Ciolek-Torrello 1995, 1998). 
In addition, subsistence seems to have been a mix of agri-
culture and hunting and gathering, with a continued use of 
upland resources. Several recently discovered archaeologi-
cal sites have been assigned to the Agua Caliente phase, 

including the Houghton Road site (Ciolek-Torrello 1995, 
1998), El Arbolito (Huckell 1987), and the Square Hearth 
site (Mabry and Clark 1994; Mabry et al. 1997).

The Plain Ware horizon was followed by the Red Ware 
horizon, corresponding to the Tortolita phase in the Tucson 
Basin, which Deaver and Ciolek-Torrello (1995:512) have 
dated to A.D. 425�650. During the Tortolita phase, red-
slipped pottery was added to the ceramic assemblage, and 
various changes in vessel forms occurred, including the 
introduction of �are-rimmed bowls. This vessel form may 
have its source in the Phoenix Basin (Whittlesey 2003), 
whereas other aspects of the Red Ware horizon technology 
appear more closely tied to San Francisco Red ware of the 
Mogollon ceramic tradition (Whittlesey 1995). The �aked 
stone assemblage continued to be generalized, although 
the Archaic period biface component disappeared from 
the tool kit (Deaver and Ciolek-Torrello 1995). Changes in 
architecture during this phase included a general increase 
in house size and formality of construction, but both large 
communal structures and small residential houses contin-
ued to be constructed. Representative sites of this period 
include the Houghton Road site (Ciolek-Torrello 1995, 
1998), El Arbolito, and the Valencia Road site, Locus 2 
(B. Huckell 1993). 

The Early Broadline horizon began around A.D. 650 with 
the introduction of painted ceramics and lasted until around 
A.D. 700, the beginning of the Snaketown phase of the 
Hohokam culture (Deaver and Ciolek-Torrello 1995:512). 
This horizon is poorly represented in the Tucson Basin, and 
no local phase has been associated with it. The similarity 
between traditional Mogollon ceramics like Dos Cabezas 
Red-on-brown and Hohokam Estrella Red-on-gray is the 
impetus for de�ning this period as a widespread cultural 
horizon (Whittlesey 2003:61). The only excavated site in 
the Tucson Basin to be associated with this horizon is the 
Dairy site (Altschul and Huber 1995).

Middle Formative Period

The Middle Formative period is characterized as the �o-
rescence of the Hohokam culture in southern Arizona, as 
well as the maximum expansion of Hohokam material 
culture and settlements. Three periods are de�ned within 
the Middle Formative: the Pioneer period, the Colonial 
period, and the Sedentary period.

Pioneer Period

The beginning of the Pioneer period in the Tucson Basin, 
dating to around A.D. 700 (the Snaketown phase), is sig-
naled by the appearance of a widespread material culture 
thought to be intrusive from northern Mexico. According 
to Deaver and Ciolek-Torrello (1995), Snaketown Red-
on-buff ceramics are the horizon markers of this period. 
It is in this period that traditional Hohokam culture spread 
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throughout much of southern Arizona. Occupation of the 
Tucson Basin appears to have been fairly extensive, but few 
sites have been excavated that can contribute information 
on the Snaketown phase. A substantial Pioneer period oc-
cupation has been documented at the Valencia Vieja site, 
however (Wallace 2003). In general, changes in technology 
suggest the complete adoption of a sedentary, agricultural 
way of life. Investigations at Valencia Vieja also reveal 
the presence of a large, highly structured town with court-
yard groups comprising several large formally constructed 
houses and distinctive square communal houses arranged 
around a large circular plaza (Wallace 2003). The Pioneer 
period in the Tucson Basin ended around A.D. 800 with the 
adoption of a new ceramic tradition and with the construc-
tion of ball courts at large primary villages.

Colonial Period

In the Colonial period (A.D. 800�900), the initial Caæada 
del Oro phase was characterized by the appearance of ball 
courts as public ritual structures and possibly courtyard 
groups, although these were already evident at Valencia 
Vieja. Dual occupation of the uplands and lowlands con-
tinued as the characteristic settlement pattern. It was dur-
ing the Caæada del Oro phase that the distinct tradition 
of Tucson Basin decorated Brown Ware ceramics �rst 
emerged as variants of the more typical Hohokam Buff 
Ware (Kelly et al. 1978; Whittlesey et al. 1994:142).

An increase in the number of sites recorded for the 
succeeding Rillito phase (A.D. 900�1000) suggest popu-
lation expansion to some investigators (Whittlesey et al. 
1994:144). The intensity of use of alluvial fans and �ood-
plain environments increased, but upland areas continued 
to be important for settlement. With the expansion came 
a new emphasis on large primary villages, which func-
tioned as community centers ful�lling political and social 
requirements in highly localized social systems. Primary 
villages were large, exhibited a great variety and density 
of associated material culture, and often had one or more 
public features, namely ball courts. The settlement system 
focused around the primary village often included one or 
more hamlets and any number of small farmsteads and 
temporary camps associated with resource procurement 
(Doelle et al. 1987:77).

Sedentary Period

The beginning of the Sedentary period, which in the Tucson 
Basin is equivalent to the Rincon phase (A.D. 1000�1150), 
saw the maximum expansion of population. Primary vil-
lages continued to be important, but settlements were of-
ten located along secondary drainages, and a diversity of 
settlement types and uses of different environmental zones 
became the norm. Although Rincon Red-on-brown ceram-
ics were the hallmark, there was an apparent �orescence of 
ceramic decorative styles that began in the middle portion 

of the Sedentary period (Deaver 1989:80�81). This �o-
rescence was associated with a major settlement shift that 
occurred throughout the Tucson Basin. Several large pri-
mary villages appear to have been abandoned at this time, 
and settlement generally became more dispersed (Craig 
and Wallace 1987; Doelle and Wallace 1986; Elson 1986). 
The causes for this sudden settlement shift are not entirely 
clear, and both environmental and social factors have 
been implicated. The diversi�cation of settlement types 
in the middle and late Rincon phase, however, re�ected a 
new emphasis on resource-procurement and -processing 
sites as part of the overall adaptation to the Tucson Basin. 
Despite the shift in settlement patterns, elaboration of vil-
lage structure continued, and courtyard groups remained 
an important organizational form at many communities. 
At the same time, several Rincon phase sites exhibited a 
less formal site structure, with some settlements lacking 
courtyard groups altogether (Whittlesey 2003:69).

Late Formative Period 

The Late Formative period in southern Arizona is asso-
ciated with the Classic period of the Hohokam chronol-
ogy. The Classic period witnessed a dramatic change in 
Hohokam settlement patterns, with populations aggregating 
in a few large primary villages along major drainages, as 
well as an intensi�cation of irrigation agriculture.

Classic Period

The Classic period in the Tucson Basin is divided into 
two phases, which have traditionally been de�ned on the 
basis of associated ceramics. The Tanque Verde phase 
(A.D. 1150�1300) was characterized by the presence of 
Tanque Verde Red-on-brown ceramics (Greenleaf 1975; 
Kelly et al. 1978). In the subsequent Tucson phase, Gila 
Polychrome was added to Tanque Verde Red-on-brown 
(Whittlesey 2003). This latter phase has been dated be-
tween A.D. 1300�1450. In addition to the appearance of 
Tanque Verde Red-on-brown ceramics, the onset of the 
Classic period has traditionally been de�ned by widespread 
changes in material culture, settlement organization, and 
public architecture. With the Classic period came a new 
architectural style: rectangular, semisubterranean, adobe-
walled rooms became the preferred house forms, although 
pit houses continued to be used. As in preceding periods, 
dwellings were often stand-alone structures (Whittlesey 
et al. 1994:155), although during the Classic period, many 
were constructed in contiguous groups sharing walled 
compound spaces (Fish et al. 1992b:20). Platform mounds 
replaced ball courts as public structures in the Classic pe-
riod, and there was a marked shift in burial practices from 
cremation to inhumation.

Initially, the Classic period was thought to have been 
brought about by the movement of Salado populations into 
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the Phoenix Basin and points south (Haury 1945). More re-
cently, several investigators have posited that these changes 
were a result of in situ cultural change with little external 
in�uence (Doyel 1980; Sires 1987). As with the rest of the 
Hohokam area, the situation in the Tucson Basin is not en-
tirely clear. Evidence for a gradual, in situ shift was found 
at some sites, such as at Punta de Agua, where Greenleaf 
(1975:52) interpreted the transition between late Rincon 
and early Tanque Verde Red-on-brown ceramics as a con-
tinuum in which changes in vessel shapes and design ele-
ments represent a transformation of Rincon Red-on-brown 
into a new ceramic type. Architectural evidence suggests 
a similar type of experimentation at several settlements. 
Several instances of houses-in-pits existing contempora-
neously with aboveground or semisubterranean adobe-
walled structures have been documented (Jones 1998; 
Slaughter 1996). By contrast, the sudden appearance of 
large settlements such as those in the Marana Community 
in the northern Tucson Basin and the University Ruin in 
the eastern Tucson Basin is more in accord with popula-
tion movement into the region (Fish et al. 1992b). Clearly, 
further research that targets migration and the material 
correlates of ethnicity are necessary before the question 
can be put to rest.

Protohistory
Southern Arizona was the northernmost frontier of New 
Spain for nearly three centuries, from 1539 to the inde-
pendence of Mexico in 1821, or for most of the Spanish 
colonial presence in the New World. The remoteness of 
the region from the center of New Spain meant that the 
period between initial exploration and actual settlement by 
Spaniards was unusually long, lasting more than a century 
and a half. The conventional de�nition of the beginning 
of the historical period as the moment when Europeans 
�rst arrived applies less to southern Arizona than per-
haps to any other part of New Spain. The �rst substantial 
European presence, and thus the �rst substantial descrip-
tions of the region and its inhabitants, did not come un-
til the late 1600s. That is when the Jesuits, most notably 
Eusebio Francisco Kino, began a program of exploration 
and missionization in what are now Sonora and southern 
Arizona�the Pimería Alta, or the upper (i.e., northern) 
region of the Pima.

The protohistoric period in southern Arizona, linking 
the end of true prehistory and the beginning of written his-
tory, is inconsistently de�ned and poorly understood. It is 
a convenient way of referring to Native American cultural 
developments during a time when European in�uences�
crops and livestock, material culture, and especially dis-
ease�were undoubtedly present but largely unaccompa-
nied by Europeans. The �rst Spanish explorers to cross the 
Southwest, and presumably Arizona, were Fray Marcos 
de Niza in 1539 and Francisco VÆsquez de Coronado in 

1540. Both journeys were poorly documented, the actual 
routes they followed are uncertain, and neither prompted 
any further exploration of southern Arizona. The region 
continued essentially unvisited by Spaniards for the next 
century and a half. The documentary gap spanning the 
period between 1539 and the beginning of sustained con-
tact with the Spanish, from approximately 1700, de�nes 
the protohistoric period for most archaeologists, although 
some extend the end date to the establishment of presidios 
in southern Arizona, beginning in the 1750s (Majewski and 
Ayres 1997; Ravesloot and Whittlesey 1987; Whittlesey 
et al. 1994). For additional discussion of the protohistoric 
period, see Chapter 4.

Prehistoric and 
Protohistoric Features 
and Materials in the Joint 
Courts Complex Area

Three isolated prehistoric features were found in the Joint 
Courts Complex area. These consisted of a roasting pit 
dated to the Middle Archaic period and two small pit 
structures dated to the Cienega phase of the Late Archaic 
period (see Figure 34) (see Appendix B for further details 
on these features). In addition, prehistoric ceramics and 
lithics were found in historical-period contexts. The latter 
were mixed with historical-period materials, most likely 
after historical-period features were excavated into deposits 
with prehistoric refuse. 

Middle Archaic Period
Feature 22242 was a large (2.3 by 1.7 m), but shallow 
(0.25 m) roasting pit (Figure 37) located in the northwest 
corner of the project area about 10 m from the intersec-
tion of Stone and Toole Avenues. The feature contained a 
large amount of �re-altered rock, equaling approximately 
300 pieces. A total of six stone artifacts were recovered 
from the pit, including a core, an edge-modi�ed �ake, three 
manos, and one indeterminate piece of ground stone. These 
artifacts were likely placed into the pit after having been 
exhausted and were subsequently used as thermal mass. 
The few artifacts present in the roasting pit do, however, 
provide a limited amount of information on subsistence. 
The three manos recovered from the pit were all basin 
manos. Basin manos have been correlated with Middle 
and Late Archaic ground stone collections from southern 
Arizona as evidence for wild-plant food economies, as 
well as early maize subsistence (Adams 2002:120�121). 
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The edge-modi�ed �ake may have been used to process 
animal or plant resources. 

A radiocarbon date obtained from mesquite charcoal 
produced a date of 2620�2460 cal B.C., indicating that the 
site was utilized during the Middle Archaic period. This 
roasting pit represents just one of a handful of Middle 
Archaic aged features documented in the Tucson Basin, 
and statistical comparisons (see chronological discussion 
in Appendix B) indicated that it may have been roughly 
contemporaneous with one or more features excavated at 
the nearby site of Los Pozos. Although it is possible that 
the mesquite charcoal dated from the roasting pit re�ects 
scavenged old wood and, therefore, the radiocarbon deter-
mination obtained for this feature predates the actual use 
and abandonment of the pit, any real age difference most 
likely would be on the order of decades to centuries rather 
than millennia. Thus, this roasting pit is interpreted as hav-
ing been utilized during the Middle Archaic period, and it 
represents the earliest documented occupation in the Joint 
Courts Complex Archaeological Project area.
A �otation sample from Feature 22242 preserved evidence 
only of charred mesquite wood fragments. This limited evi-
dence suggests presence of mesquite trees in the vicinity, 
and that mesquite was likely used as fuel wood, but does 
not provide any data on what foods or other materials were 
processed in the roasting pit.

In addition to this feature, a single projectile point 
recovered from the �ll of a historical period grave pit 

(Feature 7515) corresponds to the Chiricahua type. 
According to Huckell (1996), Chiricahua side-notched, 
concave-base projectile points are distributed throughout 
the Southwest, dating to the Middle and Late Archaic time 
periods (ca. 4500�1500 B.C.). The Chiricahua projectile 
point type has at times been confused with similar types, 
including the Pinto and San Jose projectile point variet-
ies. Further de�nition of the Chiricahua type has led to 
the distinction of the Ventana side-notched type (Justice 
2002:166�170) to which the Joint Courts Complex speci-
men is assigned. The presence of a Ventana Side-notched 
projectile point recovered from the �ll of Feature 7515 
suggests this projectile point may be contemporaneous 
with the use of the roasting pit. The two, however, are 
not closely related spatially; Feature 7515 is about 80 m 
southeast of the roasting pit.

Late Archaic Period 
Two small pit structures (Features 3370 and 19021) dating 
to the Cienega phase were identi�ed and excavated during 
the course of this project. Both pit structures generally con-
form to the small Late Archaic period�style houses; how-
ever, signi�cant historical-period and modern disturbances 
have affected the integrity of these features.

Feature 3370 was located in Locus C within the boundary 
of the historical-period military cemetery approximately 

Photograph of  Roasting Pit 22242.Figure 37. 
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12 m east of the Tucson Newspapers building�s base-
ment. The pit structure measured approximately 3.4 by 
3.1 m (Figure 38). It was constructed in a circular pit 0.22 
m deep with 11 perimeter posts erected along the inside 
edge of the pit. No interior or central support posts were 
evident. Macrobotanical analysis of charred plant remains 
collected from the upper �ll of the structure identi�ed co-
pious amounts of Gramineae (grass) stems, suggesting 
that the roof and walls of the structure were covered with 
grass thatching that later burned. The �oor consisted of the 
base of the aboriginal pit excavation with no evidence for 
formal �oor preparation. The �oor also exhibited evidence 
of burning with areas of charcoal staining throughout. A 
shallow basin-shaped �re pit was located in the center of 
the structure. The pit was slightly irregular in plan view 
and measured 70 by 60 cm in diameter and 8 cm in depth. 
The �oor contained six additional intramural pits. These 
included 3 small bell-shaped pits, which ranged in size 
from 28 to 55 cm in diameter and 30 to 55 cm deep, and 
3 small circular basin-shaped pits ranging in size from 20 
to 46 cm in diameter and 17 to 42 cm in depth. No formal 
entry was observed. The entry to this structure would have 
likely consisted of a gap in the wall.

A total of 33 artifacts were recovered from the �oor of 
this structure, 30 of which were stone artifacts. No ce-
ramics were found in either structure. The stone artifacts 
consisted primarily of debitage representing both bifa-
cial- and core-reduction technology, 4 cores, a hammer 
stone, 3 basin manos, 1 �at mano, a palette, a lapstone 
with ochre staining, a manuport cobble, 2 stone balls, and 
a piece of �re-altered rock. The remaining artifacts con-
sisted of three pieces of worked marine shell: an Olivella 
shell bead, a cone shell bead, and a cowry shell pendant. 
Two Cienega-style projectile points were also recovered 
from the �ll of this structure (Figure 39). The base of a 
third Cienega point was recovered from a historical-period 
grave pit (F513) in the military cemetery, located about 25 
m south of Feature 3370.

The record of plant use within Feature 3370 includes fre-
quent use of cottonwood/willow and mesquite as fuelwood, 
along with grass stem fragments for other daily needs (see 
Table B.10, Appendix B). Cottonwood/willow and mes-
quite wood preserved in half of the �otation and macrobo-
tanical samples examined from this structure, suggesting 
they frequently served as fuels and possibly construction 
elements. In addition, occupants of the structure brought 
in saltbush branches, ironwood, and arrowweed stems to 
serve other uses. Evidence of foods includes mesquite 
seeds, implying use of the ripe pods, and maize. The avail-
ability of maize cobs to be burned as fuel or tinder implies 
occupants had access to this domesticated crop, possibly 
tending maize plots along the Santa Cruz River. 

Feature 19021 was also located in Locus C, but imme-
diately west of the Tucson Newspaper Building basement 
(Feature 10235), with the western half of the structure ex-
tending beneath Stone Avenue (Figure 40). It was slightly 

larger than Feature 3370, measuring approximately 3.6 
by 2.0 m. It was also constructed in a deeper pit (40 cm). 
A series of at least 16 perimeter posts were erected along 
the inside of the pit edge, which likely supported horizon-
tal cross members, onto which brush, grass, or mats were 
lashed. No interior or central support posts were used in 
the construction. The walls likely had an application of 
mud or adobe along the outside of the thatching, as evi-
denced by the numerous pieces of burned daub in the �ll 
of the structure. The �oor appeared to be unusually hard 
and well preserved, indicating the �oor may have been 
formally prepared. The �oor also exhibited evidence of 
burning with areas of charcoal staining.

A patch of oxidation was observed along the southern end 
of the structure, which may represent a hearth area, although 
no pit was present. The �oor contained 5 intramural pits in-
cluding 3 small (18 by 35 cm diameter), shallow (5 to 29 cm 
deep) cylindrical-shaped pits and 2 ovate to circular basin-
shaped pits ranging in size from 33 to 45 cm in diameter and 
14 to 18 cm in depth. No formal entry was observed; however, 
in the southern end of the structure, a portion of the �oor was 
ramped-up to the edge of the pit wall, indicating a possible 
entryway. An ephemeral patch of oxidization was located ap-
proximately 60 cm to the interior of the structure from this 
ramp, which suggests this was a possible hearth area. The 
entry to this structure would have likely consisted of a gap in 
the wall, and no exterior or protruding entry was observed. 
The �oor assemblage consisted of two multidirectional cores 
and a basin mano.

Flotation and macrobotanical samples within Feature 
19021 preserved evidence of wood and food that may have 
been used in the structure (see Table B.10, Appendix B). 
Fires were fueled with mesquite wood. Saltbush and creo-
sote bush shrubs also provided wood for some purposes. 
The only evidence of food recovered from this struc-
ture, however, was a maize cupule dating to the protohis-
toric period (see Chronometric Studies, Appendix B.1). 
This maize cupule was collected from the upper �ll of Pit 
Structure 19021 and was likely intrusive to the structure. 
Rafter Radiocarbon Laboratory determined that the cupule 
was intact and not contaminated.

The archaeobotanical record of these prehistoric fea-
tures documents maize in the region during the Cienega 
phase. Groups living along the Santa Cruz River also 
gathered mesquite pods as food, leaving the hard seeds 
behind. Occupants burned maize cobs as tinder or fuel and 
may well have grown maize plants in the vicinity of their 
dwellings. Mesquite wood and wood of cottonwood and 
willow trees all provided fuel and likely raw materials for 
construction and for making tools. Grass, reedgrass, and 
arrowweed stems were all sought for various household 
needs, along with occasional use of ironwood and branches 
of creosote and saltbush shrubs.

Accelerated Mass Spectrometry (AMS) dates were ob-
tained from Gramineae (grass) stems, Prosopis (mes-
quite) seeds, Pluchea (arrowweed) stems, and a Zea mays 
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cupule from Feature 3370 (see Chronometric Studies, 
Appendix B.1). These analytical results were combined to 
provide a date range of 210�110 cal B.C. for this structure. 
AMS dates were obtained from Phragmites (common reed) 
stems and Atriplex (saltbush) stems from Feature 19021. 
These results were combined to provide a date range of cal 
350�110 cal B.C. for the second structure. A third date was 
recovered from a Zea mays cupule fragment; however, the 
analytical result was a date range of cal A.D. 1440�1640, 

and was therefore determined to be intrusive into the �ll 
of the structure.

Five prehistoric radiocarbon dates obtained from these 
two pit structures indicate that the structures were uti-
lized during the Late Cienega phase of the Late Archaic 
period. The �ve determinations formed a statistically co-
hesive group and suggest that the two structures repre-
sent a single occupation episode that occurred between 
roughly 200 and 160 cal B.C. Further comparison with 

Projectile points recovered from the Joint Courts Complex Archaeological Project area.Figure 39. 

Photograph of  Pit Structure 19021 with the west half  extending beneath Stone Av-Figure 40. 
enue and a large disturbance from a modern light pole in the center of  feature.
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radiocarbon dates from similarly aged sites in the Tucson 
Basin suggest that the Joint Courts Complex pit structures 
were coeval with at least some of the pit structures at Los 
Pozos and possibly with one or more structures at the 
Santa Cruz Bend and Stone Pipe sites (see Figure 36). The 
radiocarbon dates obtained for the two pit structures are 
also statistically different from the date obtained for roast-
ing pit Feature 22242. The latter feature appears to have 
been utilized and abandoned at least 2,000 years prior to 
the structures. A single archaeomagnetic sample was also 
collected from the hearth of Pit Structure 3370. Because 
this sample was collected from a feature that predates the 
existing Southwest master curve, it could not be dated. 
Furthermore, the sample�s relatively poor precision would 
make calendrical dating impractical even if an appropriate 
curve segment was available. 

A total of 304 stone artifacts were recovered from the 
two pit structures, including their �ll (Table 3). Of that to-
tal, 84 percent (n = 256) consist of �aked stone debitage. At 
�rst glance, the two pit structures appear to have very simi-
lar collections of debitage, though Feature 3370 has quite 
a bit more (164 to 92) than Feature 19021. When compar-
ing the �aked stone debitage from the two pit structures, a 
pattern emerges with Feature 3370 having more of a focus 
on biface reduction, as well as having a much higher per-
centage of �ne-grained materials, both of which indicate 
a greater propensity toward tool manufacture (Table 4). 
Overall, the ratio of bifacial �akes to core reduction �akes 
in Feature 3370 was 0.35 to 1, compared to 0.16 to 1 in 
Feature 19021. In general, biface-reduction debitage was 
smaller in overall size than core-reduction debitage; how-
ever, artifacts made with �ner-grained materials were not 
smaller than those made with medium- or coarse-grained 
materials. Twenty-two percent of the �aked stone debitage 
from Feature 3370 consisted of �ne-grained materials such 
as chert, chalcedony, and �ne-grained (aphanitic) rhyolite, 
whereas only 2 percent of the debitage from Feature 19021 
consisted of such �ne-grained materials. The higher ratio of 
chert and chalcedony in Feature 3370 also shows a partial-
ity to imported, �ne-grained materials. When investigating 
both reduction stage and material type for debitage collected 
from pit structures, 39 percent of the biface-reduction �akes 
were �ne-grained materials in Feature 3370, whereas only 
12.5 percent of biface-reduction �akes were �ne-grained 
materials in Feature 19021. The presence of expedient tools, 
such as edge-modi�ed pieces, is also a characteristic differ-
ence between the two pit structures. Feature 3370 contained 
only one edge-modi�ed piece but had two �nished projectile 
points, whereas Feature 19021 contained four edge-modi�ed 
pieces and no formal �aked tools.

Floor collections from the two pit structures were also 
quite different. Feature 3370 had a total of 29 stone arti-
facts resting on the �oor, whereas Feature 19021, contained 
only 3. This disparity may be a result of the abandonment 
process, or alternatively the two structures served differ-
ent functions. Feature 3370 was heavily burned and may 

have burned unintentionally before the contents could be 
removed. Feature 3370 may also illustrate a focus on for-
mal tool manufacture and resource processing. The stone 
artifacts from Feature 3370 also indicate a specialized 
function. The presence of a palette (Figure 41), a polisher, 
and a lapstone with ochre staining (Figure 42) indicate the 
processing of ochre and perhaps other specialized or non-
subsistence-based resources. The structure also contained 
two stone balls (Figure 43), for which a speci�c function 
has yet to be agreed upon. Adams (2002:193�194) uses 
ethnographic information to interpret the function of stone 
balls as possible gaming pieces, club heads, noisemakers, 
or racing stones.

Lithic material types represented in the collection in-
clude an assortment of igneous and metamorphic rocks, 
with a high availability present in the Santa Cruz River al-
luvium as well as the nearby Tucson, Catalina, Santa Rita, 
and Rincon Mountains. Igneous materials include andesite, 
basalt, vesicular basalt, granite, rhyolite (both aphanitic 
and porphyritic), and tuff. Metaquartzite and metasediment 
were also well documented and comprised the bulk of the 
metamorphic rocks in the collection, with a few instances 
of schist and slate. Silica precipitates (cryptocrystalline 
material) include chert and chalcedony, and these were 
also well represented in the collection. The cryptocrystal-
line material represented in the collection is not as easily 
available near the project area and was likely obtained from 
quarries in the Tucson and Rincon Mountains, or through 
trade networks. Sedimentary rocks were not identi�ed in 
the stone artifacts from this project. Minerals identi�ed in 
the collection include quartz and mica.

One interpretation of the lithic data for the two pit struc-
tures shows two contemporaneous features with appar-
ently different functions or abandonment characteristics. 
Feature 3370 shows a propensity towards imported ma-
terials, bifacial reduction and formal tool manufacture, 
as well as having a diverse �oor assemblage. Conversely, 
Feature 19021 had few artifacts on the �oor; those that 
were present indicated more of a focus on core reduction 
of local materials and expedient tools. 

Feature 3370, also contained all of the analyzed shell 
recovered from the prehistoric component of the project 
area. The collection from Pit Structure 3370 consisted 
of six marine shell artifacts representing four different 
marine shell genera in addition to a marine gastropod of 
unknown taxon (Figure 44; Table 5). Although two of the 
six specimens were unworked fragments, the collection 
did not contain evidence for shell-artifact-manufacturing 
activities, indicating that the occupants of the pit structure 
were likely shell-artifact consumers rather than producers. 
It is unknown whether the unworked specimens are frag-
ments of broken shells or fragments of broken ornaments, 
tools, or manufacturing debris. Additionally, the collection 
was made up of mostly decorative items, consisting of both 
relatively common (spire-lopped beads) as well as uncom-
mon (cowry ornaments) types. 
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The marine shell taxa indicate ties with the Gulf of 
California and possibly the coast of southern California. 
Although the local population may have obtained the shell 
directly, it is more likely that they acquired the shell through 
exchange. As early as the Middle Archaic period, wide-
spread trade networks extended between areas of northwest-
ern Mexico, the Southwest, and southern California (Hayden 
1972; Howard 1983; McGuire and Schiffer 1982:240�252; 
Nelson 1991; Teague 1981:12�18; Vokes 1997). Though the 
exact procurement and distribution systems of marine shell 
are not fully understood from prehistoric times, evidence of 
shell manufacture and exchange has been documented archae-
ologically that points to major trade routes existing between 
the Gulf of California and southern Arizona, passing through 
the central Papaguería. During the Late Archaic period, when 
Pit Structure 3370 was occupied, trade corridors may have 
followed the Gila River �oodplain and drainages (Hayden 
1972; Howard 1983; McGuire and Schiffer 1982:240�252; 
Teague 1981:12�18). Although used most intensively during 
the Classic period, another major trade route is believed to 
have followed Río del la Concepción and the Santa Cruz River 
through northern Sonora (Nelson 1991; Vokes 2009:396). 
Other trade routes between the Southwest and California may 
have passed through the Colorado Desert along the Lower 
Colorado River region (Ericson et al. 1989; Koerper 1996). 
Although shell trade between southern Arizona and south-
ern California was less intensive compared to the Gulf of 
California area, exchange did occur as evidenced by the pres-
ence of California coastal shell taxa recovered from Archaic 
period and Early Formative period sites in the Tucson Basin 
(Vokes 1997, 1998, 2001a).

Despite the low frequency of shells, the collection 
consisted of a variety of different worked-shell artifact 
types. The Dama dwarf olive and cone shell spire-lopped 
beads were styles that were relatively common through-
out the Southwest as well as throughout prehistory. Spire-
lopped beads have been recovered from southern Arizona 
sites dating from the Late Archaic to the Late Classic 
period (L. Huckell 1993:313; Vokes 1999, 2001a). The 
cowry ornaments recovered from Pit Structure 3370, on 
the other hand, were relatively uncommon in southern 
Arizona sites as well as sites dating to the Late Archaic 
period. An Annette�s cowry ornament was recovered from a 
Snaketown pit house dating to the Sedentary period (Haury 
1976; Seymour 1988:818), and an unmodi�ed Annette�s 
cowry was found at the Yuma Wash site (AZ AA:12:311 
[ASM]), dating to the Classic period (Arthur Vokes, per-
sonal communication 2009). A site in Phoenix, La Villa 
(AZ T:12:5 [PGM]), yielded an Annette�s cowry punched 
whole-shell ornament recovered from a pit house dat-
ing to the Pioneer period, or approximately A.D. 680�730 
(Schroeder 1994).

Although relatively uncommon archaeologically in south-
ern Arizona, cowry ornaments have been recovered from sites 
in southern California dating to as early as 5500 B.C. (King 
1990). Chestnut cowries (Cypraea spadicea), originating along 
the coast of California and Baja California, dominate most 
of these collections; however, some sites have yielded cowry 
species from the Gulf of California (King 1990). Cowries 
identi�ed in California and the Southwest have been recov-
ered from a variety of domestic as well as ritual contexts, 
including burials. Cowries held symbolic meaning for many 

Stone Artifacts, by FeatureTable 3. 

Artifact Type Cemetery Contexts Prehistoric Contexts TotalGrave Pits Burials Roasting Pit Pit Structures
Flaked stone artifacts

Biface (nonprojectile point) 2 � � � 2
Core 4 � 1 9 14
Debitage 168 � � 256 424
Drill 1 � � � 1
Edge-modi�ed piece 2 2 1 5 10
Hammerstone � � � 1 1
Projectile point 3 4 � 2 9

Ground stone artifacts
Ball � � � 2 2
Ground stone (indeterminate) 5 � 1 3 9
Lapstone � � � 1 1
Mano 3 � 3 7 13
Palette � � � 1 1
Polisher � � � 1 1

Manuports
Unmodi�ed cobble 1 � � 3 4
Fire-altered rock 5 � � 13 18

Total 194 6 6 304 510
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Broken palette with  Figure 41. 
striations from Pit Structure 3370.

Lapstone with ocher  Figure 42. 
staining from Pit Structure 3370.

Stone balls from Pit Structure 3370.Figure 43. 
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different cultures, representing life force and fertility, and 
were often used in birth, wedding, and death ceremonies 
(Koerper and Whitney-Desautels 1999:88). Considering that 
cowry shells were relatively uncommon in southern Arizona 
sites, particularly those dating to the Late Archaic period, the 
Annette�s cowries recovered from Pit Structure 3370 are rare 
and unique �nds. Their rarity, as well as the shell�s possible 
symbolic meaning, suggests questions regarding whether the 
cowry ornaments were considered high-valued items, perhaps 
owned by individuals with social, economic, or political stand-
ing. Whether the cowry ornaments were worn as decorative 
ornaments or used in ritual ceremony is unknown. 

Prehistoric and Protohistoric 
Finds in Other Contexts

Although no other prehistoric features were identi�ed in 
the project area, a large quantity of aboriginal ceramics 

and lithics were recovered from the project area, includ-
ing in the �ll of historical-period grave pits and even in 
direct association with burials. A total of 116 historical-
period grave pits contained possible prehistoric stone ar-
tifacts, totaling 194 specimens (Table 6). These stone ar-
tifacts consisted of mostly �aked stone debitage (n = 168, 
or 86 percent). In general, stone artifacts recovered from 
these historical-period grave pits are not considered to be 
associated with the burial feature or the individual placed 
within the grave pit. These artifacts were found within the 
grave pit �ll and were likely deposited in the grave pit as 
a result of ground-disturbing activities associated with the 
digging and �lling in of grave pits while the cemetery was 
in use. In other words, these artifacts were likely on the 
surface or in subsurface deposits prior to the digging of the 
grave pit in which they were found and are not associated 
with historical-period land use in the project area. Stone 
artifacts associated with burial features, on the other hand, 
are considered to be in their primary context. A total of 
6 stone artifacts were analyzed from burial contexts (see 
Table 6). Unlike the stone artifacts found in historical-pe-
riod grave pit �ll, these artifacts likely represent objects 

Marine shell artifacts from Pit Structure 3370.Figure 44. 

Summary of  Prehistoric Shell Recovered from Pit Structure 3370Table 5. 

Class Scientiþc Name Common Name Range Habitat
Artifact  

Type
MNI

Bivalve Laevicardium 
elatum

giant 
eggcockle

Gulf of California  
and California coast

Sandy or muddy areas to low-tide line; 
occasionally found intertidally or at 
depths greater than 500 m.

unworked 1

Gastropod Conus sp. cone shell unknown; however  
some species found in 
the Gulf of California

In sand and mud to 15 m. spire-lopped 
bead

1

Gastropod Cypraea 
 annettae

Annette�s 
cowry

Gulf of California On rocks to 30 m. ornament 2

Gastropod Olivella dama dama dwarf 
olive

Gulf of California In sand and mud to 35 m. spire-lopped 
bead

1

Gastropod unidenti�able unidenti�able unknown Unknown. unworked 1

Total 6
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that are associated with the individual. Edge-modi�ed 
�akes, both produced from �ne-grained, imported material 
(chert and chalcedony) were associated with two burials 
(Features 18922 and 28765). Projectile points were as-
sociated with two other historical-period burial features 
(Burials 3417 and 28544). Burial 3417 (located within 
Grave Pit 3244) contained a complete Sobaipuri point 
(see Figure 39e), and Burial 28544 (located within Grave 
Pit 13699) had three nearly complete Sobaipuri points (see 
Figure 39b�d) (see Volume 4 for location and more detailed 
discussion of these contexts). 

Sobaipuri points are characterized as triangular arrow 
points with deep concave bases and serrated blade mar-
gins (Justice 2002:272). The Sobaipuri tradition is associ-
ated with the protohistoric and historical-period Sobaipuri 
and Tohono O�odham of the Santa Cruz and San Pedro 
River Valleys of southern Arizona (Doelle 1984; Justice 
2002; Sheridan 1996). Certain ambiguity arises with the 
Sobaipuri projectile points from this project when compar-
ing them to other late-prehistoric and protohistoric points 
from southern Arizona. Several varieties of side-notched 
arrow points are described by Justice (2002:289�319), 
including the White Mountain side-notched type that is 
characterized by a deeply notched, concave base and often 
an additional pair of side notches. This description closely 
resembles the projectile point recovered from Burial 3417 
(see Figure 39e). As others have pointed out (Ravesloot and 
Whittlesey 1987; Russell 1908; Vint 2005:15) projectile 
points were sometimes reused by later groups, which could 
help explain the ambiguity of de�ning a strict typology for 
Sobaipuri points. The presence of Sobaipuri points in as-
sociation with historical-period burials excavated during 
the Joint Courts Complex Archaeological Project leads to 
a decidedly unambiguous conclusion that the points were 
used historically; however, their original manufacture date 
or cultural af�liation remains a mystery. In other words, 
it is problematic to say for sure whether these particular 
projectile points were manufactured during protohistoric 
or historical periods, or whether they were used by either 
Apache or Tohono O�odham groups. Two Desert Side-
notched points were recovered from historical-period con-
texts in the adjacent Block 180; one of these was found 
embedded in a historical-period burial (Harry 1997:503). 
This style of point was manufactured between the late 
prehistoric and the early historical period, indicating that 
aboriginal-style projectile points were commonly found in 
early historical-period contexts in southern Arizona.

A total of 487 prehistoric sherds were also recovered 
from the project area, and most were very small. Only 56 
(11 percent of total) decorated sherds were present, and 
most could not be typed (see Table B.6). The typed sherds 
included two Caæada del Oro Red-on-brown (A.D. 700�
800), including one bowl rim; two Rincon Red-on-brown 
(A.D. 950�1100), including one bowl rim; and one Rincon 
Black-on-brown (A.D. 950�1100) from an indeterminate 
form. No Rillito Red-on-brown (A.D. 800�950) sherds were 

recorded, although one sherd was classi�ed as Caæada del 
Oro or Rillito Red-on-brown, and one bowl rim was classi-
�ed as Rillito or Rincon Red-on-brown. No Tanque Verde 
Red-on-brown (A.D. 1150�1300) sherds were recorded. 
Forty sherds, including one bowl rim, could only be iden-
ti�ed as indeterminate red-on-brown; two sherds, includ-
ing one jar rim, could only be identi�ed as indeterminate 
red-on-buff; and seven sherds could only be identi�ed as 
indeterminate painted types. Sixty-seven sherds (14 per-
cent of total), including one jar rim, were identi�ed as in-
determinate red slipped wares. It is possible that at least 
some of the latter are historical-period Native American 
(Papago) sherds that lacked typical attributes of Papago 
ware. Plain ware ceramics were the most common ware 
in the collection, as they make up 71 percent of the sherds. 
The 344 plain ware sherds included 5 bowl rims, 3 jars 
with necks, and 3 neckless jars (tecomates). The sherds 
were not typed, but their major inclusions�sand, mica, 
and phyllite�were recorded. Fifty-eight percent of the 
sherds had only sand inclusions, 32 percent had sand and 
mica inclusions, 9 percent had only mica inclusions, and 1 
sherd had sand and phyllite inclusions. Twenty sherds were 
classi�ed as various indeterminate wares. All were body 
sherds. Eight were classi�ed as indeterminate buff wares, 1 
was classi�ed as an indeterminate brown or buff ware, and 
11 were typed as indeterminate brown or red wares.

The sample of decorated and datable prehistoric sherds 
was very small (n = 7), and they were not associated with 
any prehistoric features. All of the decorated sherds were 
recovered from the �ll of historical-period grave pits. 
However, the small sample suggests a nearby occupa-
tion during the Colonial (A.D. 700�900) and Sedentary 
(A.D. 900�1100) periods. There were no preserved sherds 
dating to either the earlier Pioneer period or later Classic 
period. These dates are in accordance with the �ndings of 
the adjacent Block 180, where the pit houses were tenta-
tively dated to the pre-Classic (late Pioneer to Sedentary 
periods) based on sherds present in the �ll of pit structures 
and one archaeomagnetic sample (Whittlesey 1997:422). 

As noted above, nearly all of the prehistoric sherds were 
from the �ll of historical-period grave pits. For instance, 
401 of the 487 sherds came from the �ll of 194 different 
grave pits. The other 86 sherds came from a variety of fea-
ture types, including four privies, three cesspits, four trash 
deposits, one trash pit, two utility trenches, and one post-
hole. Two adjacent cesspits both contained a large num-
ber of Papago sherds along with a few prehistoric sherds, 
mostly plain ware. These plain ware sherds may have 
come from the �ll of a disturbed historical-period grave 
pit, Feature 3041, which was partially cut through and re-
buried at the base of one of the cesspits. Feature 3340 was 
a trash deposit adjacent to these two cesspits. It contained 
just 1 Papago sherd but had 62 prehistoric sherds; however, 
most of the sherds were from a single red ware jar, pos-
sibly an unusual Papago Red rather than a prehistoric red 
ware. The �ll of Trash Deposit 3340 and the upper �ll of 
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Cesspit 3042 both contained mostly construction debris, 
probably from the cleaning out and demolition of nearby 
structures, so the prehistoric sherds may have been swept 
up from the surrounding area during this general clearing 
and cleaning episode. 

The amount of historical-period and modern distur-
bances in the project area created an environment where 
sur�cial and buried prehistoric artifacts became displaced 
by later, intrusive features. Postcemetery feature excava-
tions were common during the residential use of the project 
area; however, the most pervasive ground-disturbing ac-
tivities were the cemetery excavations. Prehistoric ceramic 
and stone artifacts, therefore, were periodically recovered 
from grave-pit contexts. Our assumption, based on obser-
vations made during �eldwork, was that sediment removed 
during the excavation of a grave pit was placed back into 
the same pit after internment of the individual. This as-
sumption also considers that the project area was situated 
on the outskirts of town and was not subjected to extensive 
landscaping and construction activities that occurred after 
the cemetery was abandoned. The prehistoric artifacts in 
historical-period grave pits are therefore intrinsic to the 
site and have been simply displaced within the grave pit. 
It was also concluded that the prehistoric artifacts present 
in the �ll of grave pits represented a close approximation 
of the original horizontal position of the artifacts, despite 
vertical displacement within the boundary of the grave pit. 
Therefore, the historical-period grave-pit features in the 
project area became a proxy for interpreting the distribu-
tion of prehistoric artifacts present on or near the surface of 
the site that would have been indecipherable otherwise. 

The project area is situated on a stable Pleistocene ter-
race. Any human activity within the project area would 
have normally been detectable by surface indicators due 
to very little deposition during the Holocene and the fact 
that cultural deposits are often shallow and visible at or 
near the surface. The urban setting of the project area and 
the amount of disturbance that occurred during historical-
period use of the project area removed these surface indica-
tors from our investigation. Analyzing prehistoric artifacts 
from historical-period grave-pit contexts should bring to 
light the spatial distribution of artifacts that formerly rested 
on or near the surface of the site. The spatial patterning 
of historical-period grave pits containing prehistoric arti-
facts may also serve to identify the location of prehistoric 
features and activity areas that were obliterated by later 
disturbances. This investigation of prehistoric artifacts 
in historical-period contexts is purposefully limited to 
cemetery features (grave pits) despite the numerous other 
postcemetery period features in the project area. Small 
numbers of prehistoric artifacts were, in fact, discovered 
in postcemetery contexts; however, the general assump-
tion for this investigation was that historical-period grave 
pits retained the approximate location of the prehistoric 
artifacts from the surface. Postcemetery historical-period 
features did not follow the same assumption as historical-

period grave pits, and it was demonstrated that postcem-
etery features such as privy and cesspits included refuse 
from outside of the project area. 

A similar scenario was identi�ed by Ciolek-Torrello and 
Swanson (1997:516) in the adjacent Block 180, where pre-
historic artifacts were identi�ed in historical-period feature 
contexts. Ciolek-Torrello and Swanson used diagnostic ce-
ramics from these disturbed contexts, as well as ceramics 
recovered from less ambiguous prehistoric contexts, to es-
tablish a tentative chronology of prehistoric occupation of 
Historic Block 180 based on the ceramic evidence (see also 
Whittlesey 1997). This discussion will attempt to replicate 
this process of determining chronology based on ceramic 
evidence; however, the possibility of being able to discern 
the locations of prehistoric activity areas in this manner is 
unique to this study, given the extensive and regular distri-
bution of historical-period grave pits. Several limitations 
are inherent in this study, however, including the interpre-
tation of �activity areas� based on the spatial patterning 
of artifacts in historical-period grave pits. For instance, 
the assumption that artifacts on the surface of the project 
area were in their original position after being discarded 
in prehistory can be questioned and disregards natural and 
cultural formation processes (cf. Schiffer 1987:17�18). 
Because the project area is situated on a stable Pleistocene 
terrace with generally level topography, very little erosion 
would have occurred within the last few centuries. Also, 
the project area lay outside the limits of early Tucson and 
was probably undeveloped until about 1862, when the 
U.S. Army used the project area for a military cemetery 
(see discussion of Cemetery Area 1, Chapter 5, Volume 1 
of this series). Therefore, the low potential for natural or 
cultural transformations should bolster the information po-
tential of artifacts recovered from historical-period grave 
pit contexts. 

The distribution of prehistoric artifacts has been plotted 
across the project area to show the relative density of these 
artifacts within historical-period grave pits. The resulting 
contour maps show the relative density of ceramic and 
stone artifacts across the project area (Figures 45 and 46). 
A further attempt to de�ne more speci�c or chronologically 
sensitive information was unproductive. For instance, plot-
ting the distribution of bifacial-reduction debitage versus 
core-reduction debitage failed to provide any meaningful 
spatial patterning because insuf�cient numbers of these 
artifact types were present in historical-period grave pits. 
This process was repeated for other artifacts types, includ-
ing �aked and ground stone tools and diagnostic ceramics, 
which also proved unsuccessful.

As expected, a high density of stone artifacts was iden-
ti�ed in historical-period grave pits on the west side of 
and adjacent to Pit Structure 3370, a Late Archaic period 
feature that was intruded upon by multiple historical-
period grave pits. Lower concentrations of stone artifacts 
were also found in historical-period grave pits to the south 
and northeast of this feature, emphasizing the importance 
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Contour map showing distribution of  prehistoric stone artifacts recovered  Figure 45. 
from grave pits in the Joint Courts Complex Archaeological Project area.
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Contour map showing distribution of  prehistoric ceramic artifacts  Figure 46. 
recovered from grave pits in the Joint Courts Complex Archaeological Project area.
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of this association. Indeed, the concentration of stone 
artifacts in historical-period grave pits surrounding Pit 
Structure 3370 is likely associated with the original oc-
cupation of the pit structure, including possible extramu-
ral activity areas (see Figure 45). Similar concentrations 
are not evident near the two other prehistoric features, 
although the sampled area around Pit Structure 19021 
was greatly constrained by Stone Avenue and the excava-
tion of the basement of the newspaper building. Ceramics 
exhibited a different distribution. The highest concentra-
tions were located north of the newspaper building, with 
lesser concentrations west and south of Pit Structure 337 
(see Figure 46). In particular, the area of high ceramic 
concentration shown on the map along Stone Avenue to 
the northwest of the newspaper building represents two 
adjacent historical-period grave pits that contained a vari-
ety of ceramics, including a sherd from a Rincon Red-on-
brown vessel, as well as several plain ware, red ware, and 
buff ware ceramics totaling 44 sherds (see Table 3.B.2). 
The number and variety of ceramics from these two grave 
pits suggests a possible Sedentary period artifact scatter 
or perhaps an extramural storage or refuse pit that was 
disturbed when the grave pits were dug in the 1860s or 
1870s. In Historic Block 180, Ciolek-Torrello and Swanson 
(1997:516) identi�ed large numbers of Sedentary period 
(Rincon) ceramics associated with a prehistoric Hohokam 
occupation; these were mixed with the �ll of historical-
period trash deposits. Perhaps the concentration of ceram-
ics in the Joint Courts Complex Archaeological Project 
area was associated with the Sedentary period occupation 
in Block 180, located a few hundred meters to the south-
west, or to an obliterated prehistoric feature in the project 
area. Another historical-period grave pit (Feature 13581), 
just east of this concentration, also shows a high concen-
tration of ceramic artifacts, primarily plain ware sherds. 
Feature 10190, a historical-period grave pit located imme-
diately to the west of Pit Structure 3370, also had a high 
concentration of sherds from a possible Rincon Red-on-
brown vessel; however, these sherds were not temporally 
related to the pit structure.

The prehistoric feature contexts were limited to the 
Middle and Late Archaic periods in the project area. 
However, this artifact distribution shows a continuum of 
Native American use of the project area from the Middle 
Archaic (ca. 4000�1500 B.C.) through the Sedentary period 
(ca. A.D. 900�1100). An ephemeral protohistoric period 
use of the area was suggested by a single radiocarbon date 
from a corn cupule and the presence of four Sobaipuri pro-
jectile points. Although the corn cupule was clearly intru-
sive into a Late Archaic period context, its context of use 
could not be determined. Furthermore, although Sobaipuri 
points are usually considered to be hallmarks of the pro-
tohistoric occupation of southern Arizona, all the points 
were found in historical-period graves and are clearly as-
sociated with historical-period use. As one can see from 
Figures 45 and 46, several areas within the cemetery show 

dense concentrations of prehistoric artifacts. These con-
centrations are interpreted as possible sur�cial activity 
areas or places that once had subsurface features that 
were obliterated by the cemetery or newspaper building 
excavations. The results of this spatial study have not un-
equivocally proven the existence of any new or previously 
unrecognized prehistoric features; however, the evidence 
suggests that several prehistoric activity areas were pres-
ent in the project area and were disturbed by historical-
period grave-pit digging, while the cemetery was in use. 
The areas in the southern portion of the project area are 
likely associated with Pit Structure 3370, and areas to the 
north are associated with a much later Sedentary period 
occupation, possibly associated with similar aged features 
in adjacent blocks of downtown Tucson.

Addressing the Research 
Questions

Based on the above results, the prehistoric context of the 
Joint Courts Complex Archaeological Project area can 
be placed into a temporal, environmental, and cultural 
framework. By contrast, the results shed little light on the 
protohistoric period use of the area. Previous research on 
Middle and Late Archaic period settlements in the Tucson 
Basin can be used to categorize the prehistoric features in 
the project area and to help to determine where these settle-
ments �t into broader Archaic period subsistence and set-
tlement patterns. The presence of maize (Zea mays) from 
the macrobotanical and pollen analysis indicates the inhab-
itants of the project area had access to this domesticated 
crop, though in limited amounts. The data obtained from 
pollen assemblages also indicated a strong similarity to a 
riparian environment. High instances of Chenopodiaceae-
Amaranthus plant remains are indicative of riparian or 
channel margin zones. This suggests that the prehistoric 
occupation in the Joint Courts Complex Archaeological 
Project area was more closely tied to a riparian environ-
ment than to a bajada environment.

Below, we revisit the research questions presented at the 
beginning of this chapter and attempt to answer the ques-
tions using data generated from the above analyses.

Question 1: Does the Late Archaic period settlement in the 
Joint Courts Complex Archaeological Project area differ 
from that along the Santa Cruz River or, alternatively, that 
located in nonriverine contexts on the bajada surrounding 
the Tucson Basin?

The discovery of the Late Archaic period component in 
the Joint Courts Complex Archaeological Project area was 
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thought to be unique and could potentially offer a valuable 
insight into the lifeways of Late Archaic period people in 
the Tucson Basin. The physical setting of the project area 
was our initial source of inquiry for the Late Archaic pe-
riod features. Investigation into the environmental context 
shows these features occur on the T4 Cemetery Terrace 
(see Figure 35), a stable Pleistocene landform that was 
quite different in landscape position than the Late Archaic 
period settlements discovered in deep alluvial deposits 
along the Santa Cruz River �oodplain (see Figure 36). 
The Late Archaic period component of the project area 
was initially thought to represent a nonriverine settlement, 
although our analytical data shows a slightly different pic-
ture. It becomes important at this juncture to make �ner 
distinctions of the environmental context for these prehis-
toric features. For instance, one of the initial research goals 
for this project was to evaluate riverine versus nonriver-
ine settlement types. Following our analysis of pollen and 
macrobotanical samples (see Appendix B), the prehistoric 
features were found to have a botanical signature very 
similar to a riparian zone. Therefore, a distinction must be 
made between a riverine setting and a �oodplain setting. 
The prehistoric features in the project area have an argu-
ably riparian botanical assemblage, despite being located 
on a Pleistocene terrace. 

The Late Archaic component in the project area con-
sisted of two pit structures located approximately 50 m 
apart with no associated extramural features. Additional 
features may have been present in the area of the newspa-
per building but destroyed by historical-period construc-
tion. This distribution is markedly different from the dense 
habitation areas identi�ed at other Late Archaic period sites 
such as Las Capas, Los Pozos, and Santa Cruz Bend, even 
taking into account the extensive disturbance in the proj-
ect area (see Figure 36). As discussed above, the two pit 
structures are statistically contemporaneous, falling into the 
Late Cienega phase (ca. 200�160 cal B.C.). The single dated 
pit house, Feature 492, from Block 181 dated earlier in the 
Cienega phase (ca. 720�700 B.C. or 540�390 B.C.) and was 
probably not occupied contemporaneously. Chronological 
analysis revealed an unexpected Middle Archaic compo-
nent, as well, with a roasting pit (Feature 22242) dating 
to ca. 2620�2460 cal B.C. In prehistoric sites along the 
Santa Cruz River, the Middle Archaic and Late Archaic 
(Cienega phase) occupations are stratigraphically distinct 
(Gregory 1999, 2001; Mabry 1998a, 2007; Whittlesey 
et al. 2007). The prehistoric resources for the Joint Courts 
Complex Archaeological Project, on the other hand, rest 
on the same stable Pleistocene landform; therefore, these 
two components (as well as later Formative period mate-
rials) exist on a shared surface. This distinction was im-
portant geologically and culturally. Geologically, we were 
able to recognize prehistoric features close to the surface 
without having to initiate any deep excavations or inter-
pret disparate cultural horizons. The project area remained 
stable for centuries, allowing us the opportunity to view 

the changing settlement patterns on a common geologi-
cal horizon through time. It is most likely that only recent 
historical-period activity impacted the project to a degree 
that previous human activity was obscured.

The prehistoric features identi�ed in the project area 
do have similarities to other nearby sites.. Analysis of the 
radiocarbon dates from the prehistoric features identi�ed 
several statistically indistinct dates from other sites along 
the Santa Cruz �oodplain. Numerous features at Los Pozos, 
Santa Cruz Bend, Stone Pipe, and Coffee Camp are con-
temporaneous to the two pit structures in the project area. 
Table 2 shows that there were indeed a variety of con-
temporaneous settlement locations for this time interval. 
With the chronometric data obtained from the Joint Courts 
Complex and Presidio Park projects, the land-use patterns 
of Late Archaic period populations can be expanded to 
include occupations on adjacent terraces away from the 
�oodplain settlements that have held most of the attention 
in recent years (see Gregory 1999, 2001; Mabry 1998a, 
2007; Whittlesey et al. 2007). Previous discussions of Late 
Archaic period settlement patterns (Fish et al. 1986, 1992a; 
Premo and Mabry 2007; Roth 1989, 1996; Whittlesey and 
Ciolek-Torrello 1996) emphasized a bimodal settlement 
strategy, with Late Archaic period populations utilizing 
�oodplain and upper bajada areas. The data from the Joint 
Courts Complex Archaeological and Presidio Park proj-
ects, however, suggests an intermediate settlement area 
with close access to riparian resources.

Late Archaic period populations may have had good 
reason to occupy such intermediate landscape positions. 
A dense concentration of Late Archaic period settlements 
was positioned along the �oodplain of the Santa Cruz River 
to take advantage of a stable drainage for constructing and 
maintaining canals suitable for early agricultural practices 
(Ezzo and Deaver 1998; Gregory 2001; Mabry 2007; 
Whittlesey et al. 2007). Brief periods of intense �ooding 
in the Santa Cruz River channel, however, would have had 
serious implications for these early farmers. Waters (1988a) 
recognized damage to prehistoric irrigation features in the 
San Xavier reach of the Santa Cruz River at the beginning 
of the Sedentary period resulting from �ooding episodes, 
and suggested that intense �oods and channel entrench-
ment would have seriously affected the ability of prehis-
toric farmers to continue irrigation agriculture. Similar 
conditions may have affected earlier Late Archaic period 
farmers along the Santa Cruz River. During intervals of 
major �ooding, channel migration, or arroyo formation, 
Late Archaic period farmers living along the �oodplain 
may have had to abandon their residences and �elds in 
search of higher ground, i.e., Pleistocene terraces like that 
at the Joint Courts Complex. 

The architecture of Late Archaic features identi�ed in 
the project area also exhibits similarities to pit structures 
along the Santa Cruz �oodplain. Analysis of 63 excavated 
Cienega phase structures at the Santa Cruz Bend site by 
Mabry (1998a) identi�ed �ve classes of pit structures, 
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based on �oor area, posthole arrangement, intramural pit 
volume, etc. These classes of structures along with other 
artifact and spatial data were used to infer different func-
tions of pit structures. For example, drawing from a large 
sample of Late Archaic period sites in Southern Arizona, 
particularly the Tucson Basin, Mabry reports an average 
intramural pit volume for Cienega phase pit structures 
as 0.30 m3. The two Late Archaic period pit structures in 
the project area have an intramural pit volume of 0.27 m3 
(Feature 3370) and 0.15 m3 (Feature 19021), indicating 
slightly less intramural storage volume. Of the six intramu-
ral pits in Feature 3370, three were bell-shaped, further in-
dicating a focus on storage in this pit structure. By contrast, 
the two structures excavated during the Presidio Park proj-
ect contained no intramural features. Mabry (1998a, 2008) 
interprets the shift from extramural to intramural storage 
as a shift from public to private ownership. Mabry believes 
the gradual shift to an agricultural economy brought about 
a similar shift from communal to more private storage (cf. 
Wills 1992). The lack of extramural pits in the project area 
is perhaps indicative of this shift, although the extensive 
historical-period disturbance in the project area, may have 
removed evidence of extramural pits.

Question 2: Is there a meaningful difference between our 
understanding of �Late Archaic� vs. �Early Agricultural� 
terminology in terms of the current research trends that 
have focused on �oodplain agricultural settlements? 

Due to the ever-increasing amount of archaeological data 
for the Late Archaic period, there has been a concerted 
effort to conceptualize the cultural and environmental 
processes at work during this period. This had led to nu-
merous lexicons being introduced to describe the Late 
Archaic period. As cultural change exists in many forms, 
it is sometimes helpful for archaeologists to qualify these 
changes (Altschul 1995). For instance, the Late Archaic 
period in southern Arizona has been divided into the San 
Pedro and Cienega phases, based on chronology, technol-
ogy, settlement patterns, and material culture. These phases 
also mark the emergence of some of the earliest maize agri-
culture in the Southwest, together with a greater investment 
in irrigation farming. Hence, this Late Archaic period has 
been referred to as the Early Agricultural period by some 
investigators (Huckell 1990, 1995). The Early Agricultural 
period has been used in reference to sites containing the 
material culture, domestic organization, and botanical evi-
dence that de�ne the emergence of agriculture in southern 
Arizona. Conversely, contemporaneous sites in the same 
area may be referred to as Late Archaic based on the lack 
of these de�ning cultural components (cf. Gregory 2007; 
Mabry 1998a:12). It seems problematic, however, to assign 
one temporal category to settlements with evidence of ag-
riculture while assigning contemporaneous settlements to 
another temporal category (see Whittlesey et al. 2007:20). 
The complexities of Late Archaic period subsistence in the 

southern Arizona have sustained a growing database of 
knowledge, which has in turn allowed for a similar �our-
ishing of terminology. For instance, the term �farmaging� 
was conceived by Diehl, ed. (2005:181) to indicate the 
complex relationship between foraging and farming activi-
ties during this period. Along this same line, other sources 
have used the term �preagricultural� to refer to Archaic 
period sites or deposits where cultivated plants are absent 
(Wills 1992). The earliest de�nitions of the Archaic period 
adopted the term �preceramic� to refer to the time before 
prehistoric ceramics were produced (Sayles and Antevs 
1941). More-speci�c terminology has been put forth to de-
�ne the Late Archaic, such as the Late Pre-ceramic period 
(Whittlesey et al. 2007). This may be equally confusing 
with documented evidence of ceramic ef�gies and crude 
ceramic containers from sites in the Tucson Basin and 
elsewhere in the Southwest (Gregory 2001).

For the purposes of this study, the term Late Archaic 
is used to de�ne this time period, the Late Cienega phase 
(ca. 400 B.C.�A.D. 50) being a further distinction within 
this period (Mabry 2005a). This distinction is indicated by 
the chronological data obtained for the pit structures in the 
Joint Courts Complex Archaeological Project area, which 
are contemporaneous with other Late Cienega phase settle-
ments. The archaeological nomenclature of this time period 
re�ects the overall trends of data. The Late Archaic period 
is indeed one of the more complicated cultural temporal 
categories in the Southwest, and the emerging data from 
different sources tends to bring about unique perspectives, 
thus enabling the use of unique terms. 

Question 3: Are there any material remains (botanical, 
faunal, shell) that would indicate the implementation of 
subsistence strategies different from those implemented at 
settlements along the Santa Cruz River �oodplain?

As discussed above, the botanical remains from the prehis-
toric features in the project area indicate the environment 
resembled a channel-margin, or riparian context, based on 
the dominance of Chenopodiaceae-Amaranthus in the pollen 
assemblage. This is contrary to the initial expectations that 
the prehistoric occupation was not in a riparian setting. This 
�nding, however, should not be surprising as similar evidence 
for a riparian setting was provided by pollen analysis of pre-
historic features from the adjacent Block 180 area (Ciolek-
Torrello and Swanson 1997). Late Archaic period populations 
in the Tucson Basin likely did not depend on early maize as 
an economic staple, which produced smaller cobs and lower 
yields than later prehistoric varieties (Diehl 2005a; Whittlesey 
and Ciolek-Torrello 1996). In terms of energy returns, unpro-
cessed maize was outranked by many animal resources and, 
when processed into �our, by several highly ranked wild-plant 
resources as well, including pinyon, oak, mesquite, and sa-
guaro. As a result, early maize was probably not as heavily 
depended upon as in later periods and was consumed mostly 
as roasted or boiled immature ears and kernels or as parched 
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and popped dried mature kernels (Mabry 2005b; Whittlesey 
and Ciolek-Torrello 1996). At Las Capas and Los Pozos, 
multiple lines of evidence suggest minimal maize processing 
and limited agricultural dependence during the Late Archaic 
period (Diehl 2005b; Diehl, ed. 2005; Mabry 2005b). The 
introduction of maize into prehistoric diets, therefore, did not 
cause immediate cultural or economic changes or the com-
plete replacement of existing lifeways (Diehl 2005a, 2005b; 
Gregory and Nials 2005). The presence of maize in both pit 
structures indicates the inhabitants were engaged in agricul-
ture, or were at least obtaining this crop from �elds along the 
�oodplain of the Santa Cruz or other well-watered locations. 
Conversely, botanical evidence from the contemporaneous 
settlement at Coffee Camp (Halbirt et al. 1993) indicated an 
absence of domesticates and a preponderance of Prosopis 
(mesquite) and Trianthema (horse purslane). Coffee Camp, 
like the Joint Courts Complex area, is located in an intermedi-
ate position between the Santa Cruz River (in this case in the 
Santa Cruz Flats about 11 miles west of the Santa Cruz River, 
6 miles east of the Sawtooth Mountains, and about 30 miles 
northwest of Marana) and the lower bajada, strengthening this 
distinction between �oodplain and nonriverine settlements. 
According to Halbirt et al. (1993:102�103) the pollen record 
for the Late Archaic period component at Coffee Camp shows 
the inhabitants were utilizing a greater diversity of plant types 
compared to the later, Early Formative period occupations at 
the site. The environment at Coffee Camp during the Late 
Archaic period likely consisted of open mesquite grassland, 
and the inhabitants seemed focused on the processing of mes-
quite. As the �ow patterns of the Santa Cruz River shifted, 
the pollen record at Coffee Camp began to show similarities 
to a riparian ecosystem. Early Formative period occupations 
at Coffee Camp utilized a much smaller variety of plant re-
sources, however, including those that are found in a more 
riparian environment (Halbirt et al. 1993).

Faunal remains were very limited for the prehistoric 
component of the project area. Only two identi�able ele-
ments were recovered from prehistoric contexts that pertain 
to the occupation of the project area. The Middle Archaic 
period feature contained a deer-sized long-bone fragment, 
indicating that inhabitants of the area during that time 
were hunting animals of this size and consuming them or 
parts of them in this location. The presence of this bone 
in a roasting pit further suggests this feature was used to 
cook the animal. Identi�able faunal bone from the Late 
Archaic period component consisted of a medium-sized 
bird bone, possibly from the taxonomic family of water 
fowl (see Table B.7, Appendix B). This animal was likely 
found along the Santa Cruz River and may have been 
hunted by the occupants of the project area. More com-
monly exploited animals during the Late Archaic period 
include the taxonomic orders of Lagomorpha (rabbit) and 
Artiodactyla (deer), though the presence of bird species 
is not uncommon.

An interesting aspect of the material culture studies was 
the identi�cation of a variety of marine-shell jewelry from 

the �oor or near �oor �ll of Pit Structure 3370. Two shell 
beads were classi�ed as Conus and Olivella shells, and 
two shell ornaments were classi�ed as cowry shells (see 
Table 5). As discussed above, cowry shells (Cypraea an-
nettae) have not been previously identi�ed in Late Archaic 
period contexts in southern Arizona; however, the trade 
of these marine shells was established prior to this time 
in California and the Great Basin (McGuire and Schiffer 
1982; Nelson 1991). In comparison, a variety of marine 
shell was recovered from Las Capas and Los Pozos includ-
ing Conus, Olivella, and Laevicardium (cockle), as well as 
a variety of freshwater types (Urban and Whittlesey 2007; 
Vokes 2001b). In general, the collection of marine shell 
from Pit Structure 3370 is representative of the types of 
worked shell from other Late Archaic period sites in south-
ern Arizona, except for the presence of the cowry type.

Based on the above evidence, the prehistoric setting for 
the project area compares favorably with that of the Santa 
Cruz �oodplain. Riparian plant types dominated the pollen 
assemblage�albeit to a lesser degree than on the Santa 
Cruz �oodplain�and the plant species utilized by the in-
habitants of the project area were very diverse (see discus-
sion below and the pollen and macrobotanical discussions 
in Appendix B). Artifact types were also analogous, and 
those recovered during the course of this project are in-
dicative of the economic strategies utilized during the Late 
Archaic period in southern Arizona. However, we have no 
evidence for extensive cultivation or consumption of maize 
or other cultivated plants at the site.

Question 4: Could the Late Archaic period pit structures 
at the Joint Courts Complex Archaeological Project area 
represent a transitory location between the �oodplain 
habitations found along the Santa Cruz River and non-
riverine habitations?

In our initial investigation of the prehistoric component 
at the Joint Courts Complex Archaeological Project area, 
it was postulated that these prehistoric features were lo-
cated within a nonriverine setting. The current channel of 
the Santa Cruz River is located about 1 km west of the 
project area (see Figure 35). Therefore, the project area 
is not situated in a �oodplain environment, although it 
is easily within walking distance. Previous research into 
Late Archaic period settlement patterns have focused on 
a bimodal settlement pattern (Premo and Mabry 2007; 
Roth 1989, 1996; Whalen 1971), which included a di-
chotomy of upland/lowland resource zones in southern 
Arizona (Shackley 1996). Lowland settlements in the 
Tucson Basin are de�ned as those located along the �ood-
plain of the Santa Cruz River, whereas upland settlements 
are characterized as upper bajada settlements (Premo and 
Mabry 2007; Roth 1996). The pollen assemblages from 
Late Archaic period �oodplain settlements are dominated 
by Chenopodiaceae-Amaranthus, whereas the assem-
blages from contemporary upland or bajada settlements 
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are dominated by sun�ower (Other Compositae) and bur-
sage (Ambrosia) (cf. Davis 1998, 2004a, 2004b; Roth 
1989:71-79; Turner and Brown 1994:194-197). For ex-
ample, Davis and Holloway (2007:Table 15.4) investigated 
features at Las Capas, along the Santa Cruz River and 
reported a combined pollen percentage of 66.5 percent 
Chenopodiaceae, 5.4 percent sun�ower (Compositae), 
and 2.7 percent bursage (Ambrosia). By contrast, cultural 
features at the La Paloma site, an upland Late Archaic 
period site investigated by Dart (1986) in the foothills 
of the Santa Catalina Mountains, contained only 11.9 
percent Chenopodiaceae-Amaranthus, but much higher 
percentages of Ambrosia (27.5 percent), and Compositae 
(25.9 percent) (Fish 1986:Ta ble 7.1). The pollen assem-
blages obtained from the prehistoric pit structures in the 
Joint Court Complex project area suggest an intermedi-
ate setting. Like the pit structures located along the Santa 
Cruz �oodplain, the pollen assemblage from the Late 
Archaic period features in the project area was dominated 
by Chenopodiaceae-Amaranthus, but with a much lower 
combined presence of 39.7 percent. Low frequencies of 
cattail and willow pollen further indicate a mesic or ripar-
ian environment for the project area. By contrast, a com-
bined presence of 27.4 percent sun�ower is identical to 
that of La Paloma, whereas, at 4.5 percent, the combined 
presence of bursage is more similar to Las Capas (see 
the pollen analysis in Appendix B). Pollen assemblages 
in Formative period prehistoric features in the adjacent 
Historic Block 180 were even closer to those from Late 
Archaic period riverine settlements, with an even higher 
combined percentage of 51.3 percent of Chenopodiaceae-
Amaranthus, whereas Compositae constituted only 6.4 
percent of the assemblage (Cummings 1997). The levels 
of Chenopodiaceae-Amaranthus in the Block 180 fea-
tures, however, may have more to do with processing and 
consumption of the weedy plants rather than the natural 
pollen spectrum of the area. Thus, comparison of pol-
len frequencies from Late Archaic period features in the 
project area with those from contemporaneous sites along 
the Santa Cruz River �oodplain suggests that the environ-
mental setting of the project area was somewhat similar to 
that of riverine settlements, but with a higher representa-
tion of pollen types associated with upland environments. 
Botanical signatures suggest the project area was either 
relatively close to a riparian environment or, alternatively, 
that plants collected from a riparian environment were 
brought to the site.

Another possibility is that the secondary drainage called 
Arroyo Chico, which ran immediately north of the project 
area, may have been characterized by a riparian environ-
ment during prehistoric times. It is unlikely that Arroyo 
Chico was utilized in a similar fashion to the Santa Cruz 
River, where irrigation canals were constructed to support 
agriculture. Instead, Arroyo Chico likely served as a ripar-
ian natural-resource-procurement zone, where animal and 
plant resources would have been more abundant. In fact, 

geomorphic maps of the Tucson Basin indicate that Arroyo 
Chico was an eastward extension of the Santa Cruz River 
�oodplain (see Figure 35), and as such could have provided 
many of the same resources to the residents of the project 
area as the Santa Cruz River �oodplain, albeit without the 
irrigation potential. Current research into settlement and 
subsistence patterns during the Late Archaic period has ad-
vocated for moving away from an upland�lowland (riverine 
versus nonriverine) dichotomy and refocusing attention on 
�widely distributed micro-niches� in both environmental 
settings (Mabry and Doolittle 2008:61�65). This supports 
other observations that the integration of cultigens into the 
prehistoric economy was geographically and temporally 
uneven in the Southwest (Doleman 2005; Matson 1991; 
Vierra 2008, 2010).

Archaeological and geomorphological studies along 
the Santa Cruz River have shown the �oodplain environ-
ment to have been fairly suitable for agriculture during the 
Cienega phase. With the stability of the Santa Cruz channel 
and predictability of �ow, Late Archaic period populations 
were able to sustain larger and more permanently occu-
pied villages with increased agricultural yields. Huckell 
(1998a:51) postulates that the Santa Cruz �oodplain was 
broad and vegetated during the Late Archaic period, al-
lowing prehistoric populations to live there and irrigate 
their �elds safely. Consequently, large Late Archaic period 
settlements have been identi�ed throughout the Santa Cruz 
�oodplain, whereas Late Archaic period features are much 
rarer on the adjacent Pleistocene terraces. Only three other 
Late Archaic period features (also pit structures) have been 
documented away from the �oodplain in the Tucson area, 
all in the nearby Historic Block 181, located northwest of 
the intersection of Church and Alameda Streets (Gavioli 
and Thiel 2008). These houses, together with those found 
in the Joint Courts Complex Archaeological Project and 
perhaps others that lie undiscovered on nearby blocks, sug-
gest that a village may have been located on the Pleistocene 
terrace above the Santa Cruz �oodplain as early as the 
Cienega phase. 

The settlement trend for the Late Archaic period appears 
to have been dynamic during a time of tremendous eco-
nomic �exibility (Wills 1988, 1992). Disparate settlement 
locations are more likely indicative of expanding resource 
zones rather than transitory locations between bajada and 
riverine locations. When environmental conditions were fa-
vorable, populations would have had the ability to expand 
their settlement locations to include areas where riparian 
and more upland resources were available. The project area 
may represent individual households or task groups using 
the site as a short-term or seasonal occupational locale, 
or base camp, to conduct a variety of subsistence tasks 
including hunting and gathering from riparian environ-
ments. This evidence is in accordance with the �farmag-
ing� pattern, which encompasses a diverse subsistence 
strategy (see also Wills and Huckell 1994). The location 
of this occupation away from either a riverine or an upper 
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bajada environment is at odds with the bimodal settlement 
patterns recognized in previous studies and indicates that 
intermediate settings were also exploited.

Question 5: What can the prehistoric features and artifacts 
tell us about the changing use of the project area dur-
ing prehistory? How is the change in subsistence strate-
gies from foraging to farming re�ected in our data, and 
how did Native American populations use the landscape 
through time?

The prehistoric features identi�ed in the project area are 
limited in number but are informative as to the changing use 
of the project area during prehistory. The �rst chronologi-
cal stage is represented by a roasting pit (Feature 22242) 
that dates to the Middle Archaic period (ca. 2620�2460 cal 
B.C.). This feature may represent the earliest dated feature 
in the downtown Tucson area (Homer Thiel, personnel 
communication 2009). Roasting pits are generally asso-
ciated with resource processing, such as the cooking of 
consumable plant or animal material. One would expect a 
feature of this nature to be found within a larger habitation 
area, with associated storage pits or pit structures. This was 
not the case, however. Because Feature 22242 was located 
at the northern tip of the project area, there may be addi-
tional Middle Archaic age features situated outside of our 
purview or disturbed by the historical-period activities in 
the project area. The Middle Archaic period is not as well 
known as the Late Archaic period in the Tucson Basin, and 
evidence of occupation is generally limited to just a few 
habitation sites along the Santa Cruz �oodplain (Gregory 
1999) or upland sites where resource procurement was the 
main focus (Huckell 1984). In any case, the presence of 
Feature 22242 demonstrates that groups were using this 
terrace above the Santa Cruz �oodplain to process eco-
nomically important materials. The presence of a Ventana 
Side-notched projectile point recovered from the �ll of a 
historical-period grave pit (Feature 7515) leads one to pos-
tulate that this projectile point may be contemporaneous 
with the use of the roasting pit, despite not being spatially 
related. Justice (2002:167) provides a date of ca. 3500�
1800 B.C. for Ventana Side-notched projectile points, which 
overlaps the calibrated date range for Feature 22242. 

Evidence from other Middle Archaic period occupations 
along the Santa Cruz River �oodplain points to people ini-
tiating the transition to a more agricultural based economy 
by favoring certain wild plants and beginning the cultiva-
tion of domestic plants (e.g., Zea mays). Evidence from 
contemporaneous sites in southern Arizona also shows a 
more diverse resource procurement strategy focused on 
bajada settlements, where small limited-activity camps 
were used to exploit wild resources. If our assumptions 
are true for the Middle Archaic period, that small groups 
were exploiting different environmental zones on a season-
ally based procurement strategy, then Feature 22242 could 
represent a small link in the chain between the emerging 

cultivation along the �oodplain and the hunting and gath-
ering strategy of the bajada settlements. 

The roasting pit did not contain any indication of domesti-
cated plants; therefore, it was likely used for the processing of 
wild-plant and/or animal resources. Several manos were re-
covered from the �ll of the pit, suggesting the inhabitants were 
processing wild-plant materials and then discarding (or recy-
cling) the ground stone within the pit for use in the roasting 
process. In addition to macrobotanical evidence of mesquite, 
sun�ower (Other Compositae), Chenopodiaceae-Amaranthus, 
and spiderling (Boerhavia) were well represented in the pollen 
record for Feature 22242. Chenopodiaceae�Amaranthus, in 
particular, has been indicated as an economically important 
plant during the Middle Archaic period in southern Arizona 
(Mabry 2005b:119). The presence of the deer-sized animal 
bone recovered from the roasting pit indicates that the feature 
was perhaps used to cook this animal. It remains unknown if 
this animal was obtained in the vicinity of the project area and 
processed locally, or if the animal was hunted some distance 
away and portions of the carcass were later transported to 
the project area for cooking. While living near the �oodplain 
environment, the Middle Archaic period people surely had 
to diversify their diet by hunting and gathering despite their 
proximity to the wealth of riparian resources along the Santa 
Cruz River. Feature 22242 was, however, located along the 
margins of Arroyo Chico, which may have had a diversity of 
resources similar to that of the Santa Cruz. The presence of 
Feature 22242, as well as the Ventana Side-notched projectile 
point found in the project area, supports the trend of mobility 
expressed in Middle Archaic period subsistence.

The next chronological stage for the Joint Courts Complex 
Archaeological Project area is the Late Cienega phase, repre-
sented by the two pit structures (Features 3370 and 19021). 
These pit structures, however, were not associated with any 
extramural storage or roasting pits. The lack of extramu-
ral features, however, may be the product of sampling bias 
resulting from the signi�cant amounts of historical-period 
disturbance. For instance, the Tucson Newspaper basement 
(Feature 10235) completely removed a signi�cant portion 
of the project area, including nearly all of the approximately 
50 m of space between the two pit structures (see Figure 34). 
Although Gavioli and Thiel (2008) identi�ed many prehistoric 
extramural pits in the Block 181 area, none were assigned 
to the Cienega phase, although many were not dateable. 
However, the location of Late Archaic period structures in the 
project area suggests a sparser distribution of domestic fea-
tures in relation to the denser contemporaneous settlements 
along the Santa Cruz �oodplain, such as the Santa Cruz Bend 
and Los Pozos sites. The numerous intramural pits present 
in the Joint Courts Complex structures, as well as the lack of 
extramural features, may indicate an increase in overall indi-
vidual storage. The Presidio Park features do not conform to 
this pattern, although the single date pit house, Feature 492, 
is older than the pit houses in the Joint Courts Complex area. 
The larger settlements along the Santa Cruz �oodplain tended 
to have a large number of extramural activity areas, such as 
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storage, cooking, processing, and trash disposal. These ex-
tramural activity areas are believed to indicate an increase in 
agricultural intensi�cation and sedentism (Mabry 1998b:242). 
The absence of these activity areas in the project area suggests 
a slightly different settlement pattern than the nearby contem-
poraneous �oodplain villages. If smaller Late Archaic period 
groups were located at a distance from the larger settlements 
along the Santa Cruz River, then perhaps individual storage 
and a greater protection of resources was more important than 
in the larger settlements. One hypothesis posed by Bradley 
Vierra (personal communication 2008) is that the larger settle-
ments along the Santa Cruz River �oodplain were occupied 
during periods of drought when wild resources would have 
been marginal. Populations would, therefore, congregate to-
ward sources of permanent water and make greater use of 
wild and cultivated plants in these locations, initiating the 
eventual transition to a greater dependence on agriculture. 
Conversely, periods of increased precipitation would have al-
lowed populations to move away from channel-margin sites 
and exploit a greater diversity of resources in different envi-
ronments. In fact, periods of �ooding along the Santa Cruz 
may have prompted occupants of �oodplain villages to seek 
higher ground. The Late Archaic period component in the 
project area may indeed represent this theorized dispersion. 
Located on a higher terrace than the �oodplain settlements, 
this settlement would have been better protected from �ood-
ing while still providing access to a riparian setting. 

Concentrations of ceramics in the project area indicate 
a further occupation of this location during the Hohokam 
Colonial and Sedentary periods. Although these artifacts 
provide little insight into the occupation of the project 
area during this time period, they do suggest that the large 
contemporary Hohokam settlement documented on the 
adjacent Block 180 and nearby Blocks 179, 181, 190 and 
192 may have extended into the project area. The lack of 
features dating to this time period may indicate that the 
project area represented the eastern edge of this settlement. 
Alternatively, such features may have been present but de-
stroyed by historical-period excavations. The prehistoric 
ceramics found in the project area suggest a well-estab-
lished Hohokam occupation during the late Colonial and 
Sedentary periods in the vicinity, possibly on the western 
edge of the project area, though the historical-period and 
modern activities of downtown Tucson have removed most 
traces of this occupation.

An additional chronological stage was determined 
through the analysis of radiocarbon dates from Pit 
Structure 19021. A maize cupule returned a date of cal 
A.D. 1440�1640, about a millennium and a half after the 
pooled radiocarbon determinations for the pit structure 
itself (see chronometric studies, Appendix B.1). This 
maize cupule was collected from the upper �ll of Pit 
Structure 19021 and was likely intrusive to the pit struc-
ture. Rafter Radiocarbon Laboratory determined that the 
cupule was intact and not contaminated; therefore, it rep-
resents a new chronological component for the project 

area. The resulting date indicates the presence of maize 
in the project area during the protohistoric period. The 
presence of four Sobaipuri points may provide additional 
evidence of protohistoric period occupation in the project 
area; however all were recovered in direct association with 
mid-nineteenth-century burials. Thus, it is more likely that 
these projectile points are associated with the later histori-
cal-period use of the project area rather than protohistoric 
period use. Ethnohistoric information indicates that the 
Santa Cruz River was heavily used by the Sobaipuri people 
during the protohistoric period. Several large protohistoric 
villages were described by Kino in the late 1600s, includ-
ing San Xavier del Bac, San Agustín de Oyaut, San Cosme 
de Tucson, and San Clemente, all located along the middle 
Santa Cruz River, east of the Tucson Mountains (Burrus 
1965, cited in Doelle 1984:200; see Ciolek-Torrello and 
Swanson 1997:Figure 1.4). Unfortunately, apart from short-
term seasonal camps or isolated burials, little archaeologi-
cal evidence of these settlements has been found (Doelle 
1984:197-200; Ciolek-Torrello and Swanson 1997:26). 
Dates contemporaneous with the Joint Courts Complex 
Archaeological Project date have been obtained at sites on 
the Santa Cruz �ats in the northern Tucson Basin, including 
a roasting pit at the Gecko site that produced a radiocarbon 
date of A.D. 1425�1652 (Henderson 1993a) and several 
structures at Los Rectangulos that produced archaeomag-
netic dates ranging from A.D. 1300 to 1620 (Henderson 
1993b). One Sobaipuri settlement, San Agustín de Oyaut, 
existed across the river from the project area when the 
Spanish �rst visited the region in the late 1600s (Doelle 
1984). The maize cupule recovered from the project area 
may be associated with the inhabitants of that settlement 
or of other ranchería settlements located on the east side 
of the river.

More substantial material evidence of O�odham groups 
comes from the presence of historical-period Papago Red 
and Plain ware sherds that were recovered from the �ll of 
privy and cesspits in the project area (see Appendix I, Volume 
3 of this series). This evidence, however, is more likely in-
dicative of ceramics used by Hispanics and Euroamericans 
(non-O�odham people), rather than actual O�odham settle-
ment in the project area. The Tohono O�odham developed 
an important cottage industry producing numerous ceramic 
vessels that were used by virtually all households in Tucson 
by the end of the nineteenth century (Fontana et al. 1962). 
Historical-period Papago ceramics are discussed in greater 
detail in the following chapter.

Conclusions

The Joint Courts Complex Archaeological Project provides 
a glimpse into Archaic period lifeways in the Tucson Basin 
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during an important period in prehistory�the forager to 
farmer transition. The result of the analysis of prehistoric 
materials from the Joint Courts Complex Archaeological 
Project demonstrates a trend of Late Archaic settlement 
strategy that is signi�cant for the prehistory of the Tucson 
Basin and southern Arizona. This settlement pattern sug-
gests that during the Late Archaic period groups were 
exploiting a variety of landscape zones, likely dependent 
on population pressure, climatic conditions, and available 
resources. 

The prehistoric chronology of the Joint Courts Complex 
Archaeological Project was established through radio-
carbon dating of three prehistoric features, as well as 
through the analysis of ceramic artifacts recovered from 
historical-period grave pits. The prehistoric occupation 
of the project area spanned the Middle Archaic period 
(ca. 2620�2460 cal B.C.), the Late Archaic period (ca. 
200�160 cal B.C.), and, possibly, the protohistoric period 
(ca. cal A.D. 1440�1640). Additionally, ceramic evidence 
indicates a Hohokam presence in the project area from the 
Colonial (A.D. 700�900) and Sedentary (A.D. 900�1150) 
periods. The Late Archaic period component represents 
the bulk of the prehistoric data recovered from the Joint 
Courts Complex Archaeological Project area; therefore 
it constitutes the majority of the research conducted for 
this chapter. Evidence from the stone artifact analysis 
indicates the Late Archaic period inhabitants of the Joint 
Courts Complex Archaeological Project area were engaged 
in bifacial tool manufacture and maintenance, likely as-
sociated with resource procurement and processing. The 
presence of ground stone tools and a variety of macrobo-
tanical remains, including Chenopodiaceae-Amaranthus 
and Zea mays, also indicates the processing of wild (and 
possibly domesticated) plant resources. The presence of 
three Cienega projectile points and the remains of large 
mammal and bird bone indicate some form of hunting as 
well. The inhabitants were also engaged in nonsubsistence-
based activities, represented by items such as stone balls, 
a palette, and an ocher-stained lapstone. Long-distance 
trading was indicated by the presence of several varieties 
of marine shell ornaments originating from the Gulf of 

California, including two cowry shell ornaments that 
have rarely, if ever, been recovered from Late Archaic 
period contexts in southern Arizona. The pollen spectrum 
identi�ed from samples recovered from the prehistoric fea-
tures indicates a connection to a riparian habitat, and the 
Late Archaic period inhabitants of the project area were 
likely linked to the �oodplain environment of the Santa 
Cruz River, where larger Late Archaic period settlements 
have been documented. The possibility exists that the ad-
jacent Arroyo Chico may have provided a riparian setting 
similar to that of the Santa Cruz River, but more data are 
required to substantiate this hypothesis.

Previous studies into the settlement patterns of Late 
Archaic groups in the Tucson Basin focused on two pri-
mary resource zones: the �oodplain and the upper bajada. 
The �oodplain environment is where large Late Archaic 
period settlements have been identi�ed, and the inhabitants 
were practicing early agriculture. The upland, or bajada 
settlements are believed to be more limited resource pro-
curement zones. The landscape position of the prehistoric 
features in the project area does not fall conveniently into 
this bimodal settlement model. As previously mentioned, 
the pollen assemblages obtained from prehistoric features 
in the project area more closely resemble those found in a 
riparian setting, indicating the inhabitants were either tied 
to the �oodplain of the Santa Cruz River or perhaps a simi-
lar riparian environment existed along Arroyo Chico. The 
Late Archaic period features in the Joint Courts Complex 
and Presidio Park project areas may represent a small 
group functioning along the edges of a riparian environ-
ment. Other possibilities exist, such as that during periods 
of abundant precipitation, Late Archaic period populations 
were able to expand into new areas, and the Late Archaic 
period features in the downtown Tucson area may represent 
this hypothetical expansion of settlement. Additionally, 
the early Cienega date for the Presidio Park feature in 
conjunction with the Middle Archaic and late Cienega 
dated features from Joint Courts Complex area suggests 
a continuous, albeit spotty, occupation of the Pleistocene 
terrace above the Santa Cruz River throughout the Middle 
and Late Archaic periods.
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As is discussed in Chapter 3 of this volume, settlement oc-
curred in the vicinity of the project area for thousands of 
years prior to the establishment of the presidio of Tucson. 
Native Americans resided in the Tucson Basin at least as 
early as the Middle Archaic period and continued to live 
in the vicinity of the project area into the historical period 
and up to the present day. This chapter sets the stage for 
understanding the historical, demographic, and cultural 
context of Tucson as a changing, multiethnic, frontier set-
tlement. In this chapter, we discuss the effects of European 
colonialism on Native American demography, settlement, 
and economy in southern Arizona; the Spanish mission 
system; the early settlement and development of Tucson 
as the site of a Spanish presidio and mission; and changes 
that occurred during the Mexican period (1821�1856). 
This chapter covers the protohistoric (1539�1700), Spanish 
Colonial (1700�1821), and Mexican periods, ending with 
a brief discussion of the Gadsden Purchase (1854) and the 
transfer of military and political control of Tucson from 
Mexican to American hands. 

Protohistory

The �rst Europeans to arrive in the American Southwest 
were Spanish explorers who traveled through the region in 
the sixteenth century. The early Spanish entradas into south-
ern Arizona were fairly brief and transitory, but they began 
a long process of technological and biological transfers and 
ecological transformations that continued for hundreds of 
years. The �rst Spanish-af�liated individuals to possibly en-
ter the current state of Arizona were Alvar Nœæez Cabeza de 
Vaca and his party of three companions, among them a North 
African named Estevan. Cabeza de Vaca and his party were 
shipwrecked off the Gulf Coast of Texas in 1528 and could 

have passed through parts of New Mexico and southeastern 
Arizona before reaching a Spanish slaving expedition in 
Sinaloa. Alternatively, his party may have traveled along a 
more southerly route, south of the current international bound-
ary between the United States and Mexico. 

Later Spanish journeys in the region more certainly passed 
through parts of Arizona, but they passed far to the east and 
southeast of Tucson through a portion of the San Pedro River 
valley before continuing east and northeast into New Mexico. 
The �rst of these was a 1539 expedition led by Fray Marcos 
de Niza. The expedition was commissioned by Antonio de 
Mendoza, the newly minted viceroy of New Spain, to gather 
information about the region and to con�rm the existence 
of the Seven Cities of Antilia, a series of fabulously wealthy 
and sophisticated cities reported to be located somewhere in 
northern New Spain.

Estevan, who developed years of experience as a sha-
man and slave traveling among Native American groups as 
a member of Cabeza de Vaca�s party, accompanied de Niza 
but was killed by Zunis after he had struck ahead of the ex-
pedition. Fray Marcos de Niza reported that he followed 
Estevan�s route and found at Zuni a large and wealthy city 
named Cíbola. Based on de Niza�s report, Mendoza commis-
sioned another much larger expedition the following year, 
led by Francisco VÆsquez de Coronado. With 300 Spaniards, 
more than 1,000 Native American guides and porters, and 
1,500 horses, mules, and cattle, this entrada would have cer-
tainly left an impression on Native American groups living in 
the region, although it too did not pass near Tucson. Over the 
course of 2 years, numerous parties were sent out from the 
Coronado expedition to explore parts of Arizona, but none of 
these focused on southern Arizona (Sheridan 1995).

The failure to �nd any cities of fabulous wealth during 
the Coronado entrada led to the discrediting of de Niza 
and lack of interest in further exploration or settlement 
of the region until the late seventeenth century. The early 
Spanish presence in the region probably contributed to 
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the acquisition of a few European goods or tools, advance 
knowledge of some aspects of European lifeways, and the 
early spread of foreign diseases. Some scholars have argued 
that the devastating impact of European diseases effected 
sweeping changes in Native American settlement, culture, 
and economy in southern Arizona, even before Europeans 
had established a regular presence in the region, more than 
a century and a half after these early entradas (Reff 1991; 
Seymour 2007, 2009). Because of a lack of sustained con-
tact with the Spanish and the absence of a documentary 
record, many archaeologists de�ne the period from 1539 
to approximately 1700 in southern Arizona as the proto-
historic period (Majewski and Ayres 1997; Ravesloot and 
Whittlesey 1987; Whittlesey et al. 1994).

At the time of the earliest Spanish contact, there were 
two major indigenous groups in this area. One group was 
the Piman-speaking O�odham, a more-or-less agricul-
tural people. The other group was the Apache, highly 
mobile hunter-gatherer-raiders who spoke Athabaskan 
languages. The Spaniards referred to the northern region 
of the O�odham, comprising much of southern Arizona 
today, as the Pimería Alta. The O�odham lived in villages 
and ranchería settlements where they could perform ag-
riculture; they also occupied camps in the foothills and 
mountains to collect cactus fruits and other wild resources. 
The Apache lived in more-mountainous areas mostly to 
the east and north of the Pimería Alta and farmed very 
little, entering the Pimería on frequent raiding expedi-
tions. The Spaniards sometimes referred to the O�odham 
as pimas altos, the upper Pima, and they recognized lin-
guistically related groups living farther to the south in 
Sonora as pimas bajos. Still farther south were the Opata 
of the Sonora River valley and the Sierra Madre and the 
Yaqui of the Yaqui River valley. Zuni from the Colorado 
Plateau in northern New Mexico also sometimes traveled 
into the Pimería Alta on trading expeditions. To the west 
of the Pima, closer to the Colorado River, lived the Yuman-
speaking Maricopa (O�Mack 2005).

The Spaniards described some areas of the Pimería Alta 
as despoblados, or unpopulated areas. These included an 
area between the headwaters of the Río Sonora to the head-
waters of the San Pedro River and a second area north of 
the Gila River, encompassing much of the central moun-
tains of Arizona. Whether these areas were truly unin-
habited or the Spaniards simply did not observe signs of 
settlement is uncertain (Bolton 1948; Di Peso 1953; Reid 
and Whittlesey 1997). 

A Sustained Spanish 
Presence

By the late seventeenth century, European missionaries 
began to establish missions and visitas in the Pimería 

Alta, bringing with them livestock, cultivars, and a vari-
ety of technologies that were quickly adopted by many 
Native American groups. Spicer (1962:119) estimated 
there may have been approximately 30,000 Piman speak-
ers living in the Pimería Alta at this time, of whom the 
Spaniards recognized four distinct groups: the Pimas of 
the southeastern Pimería Alta, the Soba of the Altar River 
valley, the Sobaipuri of the San Pedro River and Santa 
Cruz River valleys, and the Papago of the western and 
northwestern Pimería Alta. The Spaniards also came to 
recognize O�odham living along the Gila River as Gila 
Pima or Gileæos (Bolton 1948; Erickson 1994; Underhill 
et al. 1979). 

Cattle and sheep introduced by the missionaries be-
gan foraging the semidesert grasslands of the Santa Cruz 
River valley and other valleys of the region, and a variety 
of drought-adapted cultivars were incorporated into na-
tive agricultural production. Winter wheat was perhaps 
the most important of these new cultivars, as it enabled 
Native Americans to grow a winter crop, which had not 
been possible with native cultivars, and they were able 
to double or triple crop some of their agricultural �elds 
(Sheridan 1988). The direct cultural or ideological impact 
of Europeans on the native peoples, however, was prob-
ably relatively weak, as missionaries only stayed brie�y in 
major settlements; they could not regularly involve Native 
Americans in religious rituals and instruction or enforce 
the more sedentary settlement patterns and lifestyles they 
considered fundamental to the development of �civilized� 
society. Although Native Americans accommodated the 
Spanish presence to some degree and co-opted aspects of 
the invaders� culture and technology, they continuously 
and actively resisted Spanish hegemony and continued 
to follow traditional settlement patterns. Seasonal moves 
between winter and summer ranchería settlements, as 
well as the use of short-term camps to collect cactus fruit 
and other native plants, remained a regular feature of na-
tive land use. Native ceremonies, curative practices, and 
ways of thinking remained fundamental to everyday cul-
tural practice, although such behaviors were maligned and 
suppressed by Spanish colonial authorities. Although now 
incorporating foods from livestock as well as new culti-
vars, the diet of many Native Americans remained rooted 
in traditional foodways, and by and large, Native American 
lifeways remained synchronized to the rhythm of life in 
the Sonoran Desert.

As the European presence in southern Arizona began to 
grow, in what was at the time the northern frontier of the 
Spanish empire in the Americas, the Jesuits established mis-
sions and presidios at strategic locations in what is now north-
ern Sonora, Mexico, and southern Arizona, as well as in other 
areas of the Spanish borderlands, including the modern-day 
states of Texas, New Mexico, California, and Sinaloa and 
Chihuahua, Mexico (Figure 47). The exact nature and plan of 
these settlements varied between areas, but their main goals 
were to establish a military, cultural, and religious presence 
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along the 2,000-mile northern frontier. Missionaries and 
presidio authorities sought to convert Native Americans to 
upstanding, docile, and sedentary Catholic populations and 
to check the threat of marauding, highly mobile, and war-
like Athabaskan groups to the north, represented in southern 
Arizona by the fearsome Apaches. Apaches had terrorized 
settlements in the region at least since the Europeans� arrival, 
and they continued to pose a constant threat to the security 
and welfare of both Euroamerican and Native American settle-
ments and resources. Areas of southern Arizona and northern 
Sonora showed promise for mining, cattle-raising, and ag-
riculture, and some of the more agriculturally based groups 
in the region, such as the different groups of O�odham, 
were considered generally peaceful and receptive to the 
Spanish presence.

The individual most credited with establishing a mission-
ary presence in southern Arizona was Eusebio Francisco 
Kino. A tall and charismatic Jesuit priest raised and edu-
cated in Italy, Kino arrived in southern Arizona in 1691, a 
decade after landing in Mexico. Earlier in his career, Kino 
had accompanied an unsuccessful military expedition to 
establish a Spanish settlement in Baja California and was 
subsequently given the opportunity to expand Jesuit opera-
tions into the Pimería Alta. Kino soon established a series 
of missions along the major rivers of the region, using the 
Mission Nuestra Seæora de los Dolores (est. 1687) as his 
base of operations (Ortega Noriega 1985). 

By 1700, Kino and his fellow Jesuits had established the 
mission known as San Xavier del Bac at an existing Native 
American settlement near Black Mountain, approximately 

The missions, presidios, and native Figure 47. rancherías of  the Spanish Colonial period.
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9 miles south of Tucson. At this site, much later in the cen-
tury, Franciscan missionaries and O�odham residents built 
one of the �nest examples of Spanish Baroque architec-
ture in the American Southwest, the church and convento 
complex of San Xavier (Figure 48). Tucson and another 
Native American settlement north of San Xavier became a 
visita of San Xavier del Bac. By the end of the eighteenth 
century, the Spanish presence in the region had become 
strong enough for the establishment of a mission at Tucson, 
which came to be known as San Cosme de Tucson and 
later, San Agustín de Tucson. This mission was located 
on the west side of the Santa Cruz River near the base of 
A Mountain. Under the direction of the Irishman Hugo 
O�Connor, the Spaniards also established in 1775�1776 a 
presidio at Tucson on the opposite side of the river from 
the mission site. The mission complex at Tucson was built 
fairly quickly, although it was used for only a short time; 
to the chagrin of the Spanish authorities, the presidio took 
much longer to build, but it was used to protect the settlers 
of Tucson for many decades, throughout the remainder of 
the Spanish and Mexican periods.

As Tucson came to be occupied by a growing num-
bers of Spanish soldiers, settlers, and their families, the 
town became a multiethnic frontier community occu-
pied by Euroamericans, African Americans, and Native 
Americans�including Tohono O�odham, Akimel 
O�odham, Sobaipuri, Yaqui, and peaceful Apache. The 
town was at the furthest frontier of the Spanish empire 
in North America and remained remote throughout the 
Mexican period, from 1821 through 1856, when Tucson 
was part of Mexico. Huddled in adobe buildings in and 
around the presidio, soldiers and settlers built a life in 
Tucson centered around ranching and farming and protect-
ing the settlement from Apache incursions. 

Native American Culture 
History

Some scholars have argued that the impact of novel 
European pathogens on Native American populations re-
sulted in nearly universal demographic collapse in the 
Americas (Crosby 1986; Dobyns 1983). Dobyns (1983), 
for instance, has argued that the Native American popu-
lation declined as much as 90 percent or more in North 
America during the 1500s. Other scholars have instead 
argued for sustained losses in population due to repeated 
epidemics during the Colonial period and also claim that 
impacts varied depending on environment and social or-
ganization (Kealhofer and Baker 1996). The spread of epi-
demic disease closely followed Spain�s advance into the 
northern frontier and was facilitated by the concentration 
of Native Americans at mission settlements as well as by 

interaction among missionaries and soldiers and frequent 
travel between settlements in the region (Quebbeman 
1966). Whether punctuated or sustained, massive and 
widespread demographic collapse would have had dra-
matic cultural consequences and may have resulted in 
major cultural change among indigenous groups between 
the protohistoric and historical periods (Dunnell 1991; 
Silliman 2004). 

Social organization, kinship reckoning, and settlement 
patterns were probably altered by the ravages of disease, as 
traditional patterns of household and community organiza-
tion became dif�cult or impossible to sustain (Reff 1991). 
Settlement and land-use patterns may have also changed 
as people formed new communities and moved away from 
older one, practicing subsistence patterns that their di-
minished numbers and altered population structure could 
accommodate. Because of widespread cultural changes, 
Seymour (2007, 2009) has argued that the Sobaipuri-
O�odham of the San Pedro and Santa Cruz River valleys 
lived in more-nucleated, permanent settlements at the time 
of contact, rather than the more dispersed and more �eet-
ing ranchería settlements that later came to characterize 
them and other O�odham groups.

By the time the Jesuits began expanding their operations 
into the Pimería Alta in the late seventeenth century, Native 
American groups had undergone more than a century of 
change beginning with the arrival of earlier Spanish explor-
ers in southeastern Arizona. Kino estimated a population of 
around 6,000 O�odham living in the Santa Cruz River valley 
in 1697 but reduced this estimate by half just 3 years later. 
House counts at some settlements in the region also declined 
with repeat visits. Although shifting settlement could in some 
cases account for �uctuating population levels, many popu-
lation estimates at settlements in Sonora were lowered over 
time. Reff (1991:232) has argued that the reduction in �house 
counts and population �gures probably re�ect ongoing popu-
lation loss from disease, particularly chronic infectious mala-
dies, which appear to have been quite common during the 
closing decade of the seventeenth century.� 

Likely diseases included smallpox, yellow fever, typhus, 
measles, and malaria. Manje (1954: see also Reff 1991) 
estimated that the population of Sonora had decreased by 
90 percent by the early eighteenth century. Similar rates 
of population decline have been inferred for other Native 
American populations as a result of European-introduced 
diseases (Dobson and Carper 1996; Jennings 1976; Verano 
and Ubelaker 1992; Wood 1979). Infants, children, and 
pregnant women may have suffered the highest mortal-
ity risk (Reff 1991:233, 240). In times of disease, infant 
mortality rates could have been as high as 50�75 percent, 
with newer mission communities experiencing the worst 
effects (Reff 1991:238; see also Jackson 2005:349). The 
high death rate almost certainly affected household compo-
sition and size. As a result of epidemic disease, households 
were now smaller and probably consisted of �a husband 
and/or wife, one or two of their children, and one or more 
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relatives (e.g., mother, aunt, cousin, nephew) who were left 
homeless by previous epidemics� (Reff 1991:242).

In northwestern New Spain as a whole, epidemics of 
smallpox, in�uenza, measles, dysentery, typhus, and chol-
era occurred during nearly 1 of every 3 years between 1697 
and 1851 (Jackson 1983:409). In a similar fashion, periodic 
spikes in the number of deaths recorded in church burial re-
cords from central New Mexico suggest that between 1793 
and 1846 the population was struck by devastating disease 
epidemics approximately every 4 years (Baca 1995). The 
drastic effects of disease, changes brought about through 
the introduction of European technologies, cultigens, and 
domesticated animals, and the heightening of interethnic 
con�ict must be acknowledged when we attempt to de-
scribe the history and anthropology of indigenous groups 
living in the region during the historical period.

Native American Ethnography 
and History

The views scholars have developed about Native American 
groups in southern Arizona are somewhat essentialized and 

lack a diachronic perspective in that they represent a syn-
thesis of bits of historical and ethnographic information 
acquired through the centuries, much of it tainted by some 
observer bias. We cannot expect that each of these groups 
rigidly followed the lifeways ascribed to them, or that their 
cultural patterns were static and uniform geographically 
and temporally. Further, the effects of disease, population 
movement, and the introduction of new foods and tech-
nologies, would have certainly resulted in changes to tradi-
tional settlement and subsistence patterns. Nonetheless, we 
provide a brief description of each group to familiarize the 
reader with the groups that have been recognized and what 
is understood about their subsistence and settlement pat-
terns. The following sections on Native American ethnog-
raphy and history are excerpted from O�Mack (2005:12�
21), with some additions by the author.

Groups that were living in southern Arizona at the time 
of contact or who had moved into southern Arizona during 
the historical period include the Apache, Yaqui, and �ve 
groups of O�odham: Tohono O�odham, Akimel O�odham, 
Hia C�ed O�odham, Kohatk, and Sobaipuri (Figure 49). 
Among the O�odham, the Spaniards recognized the Pima, 
Sobaipuri, Soba, and Papago (Tohono O�odham). The 
Sobaipuri came to be absorbed into other groups. In more 

Distribution of  Native American groups in southern Arizona during the early historical period.Figure 48. 
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modern times, anthropologists have recognized many dif-
ferent dialect groups, which �besides sharing distinctive 
patterns of speech, also shared historical and other tra-
ditions that set them apart from one another� (Fontana 
1989:47). The O�odham also distinguished themselves 
in terms of their settlements and according to relation-
ships among parent and daughter villages (Hoover 1935). 
These �ner distinctions are largely absent in historical 
descriptions. 

Akimel O’odham

The Akimel O�odham were �rst encountered by Kino at 
Casa Grande in 1694. Kino visited the Akimel O�odham 
several times into the early eighteenth century as did an-
other Jesuit, Ignacio Javier Keller, in 1736. Contacts with 
Akimel O�odham, however, remained infrequent until the 
1840s and consisted mostly of trading between Akimel 
O�odham and Europeans either at the presidio at Tucson or 
at their settlements near the Gila River (Russell 1908). 

When Euroamericans began to travel along the Gila 
Trail, en route to California, during the 1840s, they came 
to depend on the Akimel O�odham for food and protection. 
The Akimel O�odham continued to provide supplies and 
military assistance after the Gadsden Purchase in 1854. 
By the late nineteenth century, however, Euroamerican 
settlers began to displace the Akimel O�odham by deny-
ing access to prime farmland and water for irrigation, de-
spite the fact that these skillful farmers and warriors had 
been the chief suppliers of grain for the region and had 
protected Euroamericans from hostile groups (DeJong 
1992; Russell 1908).

During the historical period, the Akimel O�odham lived 
in widely spaced pole-and-thatch houses in settlements 
referred to as rancherías by the Spaniards. They raised in-
digenous crops of corn, beans, melons, squash, cotton, and 
gourds as well as cultigens introduced by the Spaniards, in-
cluding wheat and sorghum. They may have diverted water 
from the Gila River using irrigation ditches, but whether 
they practiced irrigation agriculture prior to the arrival of 
the Spaniards is unclear (see the discussion in Whittlesey 
[1998]).Wild foods, including saguaro fruit and mesquite 
pods, formed an important complement to cultigens and 
were relied on when crop yields were reduced by water 
shortages or damaging �oods (Rea 1997; Russell 1908). 
Cattle, horses, burros, mules, and poultry introduced by 
the Spaniards were important components of domestic 
production (Russell 1908). 

When they were studied ethnographically in the early 
twentieth century, the Akimel O�odham were considered 
to derive around 50 percent of their diet from agriculture 
(Castetter and Bell 1942; Hackenberg 1974; Russell 1908; 
Underhill 1939). In contrast to other O�odham groups in 
southern Arizona, the Akimel O�odham are considered to 
have been the least residentially mobile, residing in one 

village year-round, but still engaging in long trips to hunt 
wild game and to gather wild-plant foods and mineral re-
sources (Rea 1997).

Tohono O’odham

The Tohono O�odham, referred to as the Papagos by 
the Spaniards, occupied a large area in the north-central 
Pimería Alta. The Tohono O�odham lived in lowland settle-
ments during the summer months, practicing ak chin, or 
runoff, farming along the alluvial fans emanating from the 
bases of the mountains and using brush dams to divert and 
spread rainwater across �elds (Nabhan 1983). Because of 
high locational and temporal variability in the availability 
of rainwater, multiple �elds were maintained in different 
locations to minimize the risk of crop failure. Winters were 
spent in upland settlements near springs in the mountains 
or at wells, hunting, gathering wild foods, and repairing 
and maintaining tools. Duplicate sets of household items 
were maintained at each residence. Castetter and Bell 
(1942:57) estimated that collected plant foods and game 
constituted 75 percent of the Tohono O�odham diet, with 
saguaro, mesquite, prickly pear, and cholla being among 
the most important plants. Fontana (1983) described the 
Tohono O�odham settlement pattern as a �Two Villager� 
pattern; seasonal camps were also used to collect saguaro 
fruits for dried foods and wine. Saguaro wine was used 
in an annual ceremony symbolically aimed at renewing 
life and ensuring summer rains, effectively forming the 
beginning of the agricultural cycle each year (Underhill 
et al. 1979).

The Tohono O�odham lived in pole-and-brush houses, 
slept on grass mats, and carried out many of their daily 
activities outdoors under ramadas. The house, or ki, was 
a dome-shaped structure similar to Hohokam pit houses. 
Although best known for their beautifully detailed bas-
kets made of devil�s claw and grass, the Tohono O�odham 
were also excellent potters. In the late nineteenth and early 
twentieth centuries, their large manure-tempered ollas were 
used in virtually every household in Tucson, regardless of 
ethnicity. Several painted pottery types were made, includ-
ing red-on-brown, white-on-red, and black-on-red (Fontana 
et al. 1962; Whittlesey 1986). Saguaro syrup in narrow-
necked jars was regularly traded to the Akimel O�odham 
in exchange for wheat and other goods (Russell 1908).

Tohono O�odham villages consisted of extended patri-
lineal families. Marriages were arranged with people from 
other villages, and the wife would usually move into her 
husband�s home, helping her mother-in-law with daily 
tasks (Underhill 1939). Sometimes the husband would 
move in with the wife�s family, however, if they needed 
help. Although polygamy was allowed, close relatives 
could not marry (Erickson 1994). When villages became 
too large, daughter settlements would split off, retaining 
close social and ceremonial ties to the mother village.
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Although the Tohono O�odham were not aggressive, they 
were accomplished warriors and generally successful at de-
fending themselves from Apache and other attacks. In gen-
eral, they maintained amicable relations with most of their 
other neighbors, including the Seri to the south, the Lower 
Pima and Opata to the southeast, the Akimel O�odham 
to the north, and the Cocopa and Yuma peoples living 
along the lower Gila and Colorado Rivers to the west. 
The Tohono O�odham traded with most of their neighbors, 
exchanging food items, hides, sleeping mats, pottery, and 
baskets. Songs, ceremonies, and labor also were traded on 
occasion for food and goods (Erickson 1994).

Because the Tohono O�odham were closely related to the 
Akimel O�odham in language, culture, and economy, there 
was much trading, sharing, and intermarriage between the 
two groups, and especially between the northern Tohono 
O�odham villages and the Akimel O�odham. The Akimel 
O�odham, distinguished by permanent houses and large, 
irrigated �elds, were wealthy in comparison to the Tohono 
O�odham. Tohono O�odham sometimes worked in Akimel 
O�odham �elds during times of shortage, and food was 
often shared freely between the two groups.

Hia C’ed O’odham

The traditional lands of the Hia C�ed O�odham extended 
from the Gila and Colorado Rivers in the north through the 
Sierra Pinacate region of Sonora, to the Gulf of California, 
and southward to Seri country. The Hia C�ed O�odham 
have also been called Sand Papago, Areneros, Areneæos, 
and Pinacateæos. Other O�odham have called them HiÆ 
Tatk KuÆ�adam, sand-root eaters, and Otomkal KuÆ�adam, 
desert iguana eaters. Although this O�odham group was de-
clared extinct in the early 1900s and consequently denied 
rights to their traditional lands, approximately 1,300 indi-
viduals today identify themselves as Hia C�ed O�odham 
(Rea 1998).

The Hia C�ed O�odham were divided into northern and 
southern groups, the latter sharing land and cultural simi-
larities with the Seri in Mexico. The northern group inter-
acted with Yuman-speaking peoples and shared similarities 
with them. The Hia C�ed O�odham were the most linguis-
tically distinct among the O�odham, speaking faster and 
using exclusive terms, but they were still easily understood 
by all other O�odham (Erickson 1994).

The Hia C�ed O�odham lands were the driest and hot-
test of the Pimería Alta and the least densely settled. With 
only a few places suitable for farming, which they car-
ried out using the ak-chin system (Rea 1998), most of the 
Hia C�ed O�odham lived as hunters and gatherers ranging 
over a large area in small family groups. The Hia C�ed 
O�odham were distinctive for their heavy use of native �sh 
that could be harvested from tidal pools along the Gulf of 
California. As a consequence of the lack of arable lands 
and sparse settlement, the Hia C�ed O�odham remained 

generally isolated from the in�uences of Spanish culture, 
as other areas were explored for ranching, farming, and 
mining. These same characteristics also kept Apache raids 
to a minimum (Erickson 1994).

The Hia C�ed O�odham suffered greatly during the 
1850s and 1860s, when disease devastated the population. 
Miners at Ajo and ranchers at Quitobaquito encroached on 
some of their most desirable lands during this time, but the 
people managed to survive and found employment con-
structing the railroad through the Gila River basin. Today, 
they remain scattered. Most live among Tohono O�odham 
but have never completely assimilated into the main body 
of O�odham people. In Mexico, the southern Hia C�ed 
O�odham met a similar fate, having been relocated by the 
government from the western end of O�odham lands to 
Quitovac and other inland areas. They, too, have merged 
with other O�odham people (Erickson 1994).

Kohatk

The Kohatk, also spelled Koahadk and Kwahatdk, 
were distinguished among Tohono O�odham as a dis-
tinct dialect group (Erickson 1994), although they 
were closely related to the Akimel O�odham through 
intermarriage and trade (Erickson 1994; Rea 1998). 
Kohatk settlements extended as far south as the Tohono 
O�odham reservation between modern Ajo and Tucson 
(Erickson 1994). They lived mostly in villages located 
between the Picacho Mountains and the Gila River vil-
lages of the Akimel O�odham, in an area today known 
as the Santa Cruz Flats. Important villages were Kohatk, 
near the Slate Mountains; Ak Chin, near Picacho; and 
Santa Ana de Cuiquiburitac, east of the Santa Rosa 
Mountains (Fontana 1987; Russell 1908; Whittlesey 
et al. 1994:250). The Kohatk moved between ak chin 
�elds on the lower Santa Cruz River and adjacent washes 
to �elds along the Gila River as opportunities allowed 
(Dobyns 1974; Rea 1998). They seem to have been nei-
ther �desert people� nor �river people,� but O�odham 
who regularly moved between and used both environ-
ments (Whittlesey et al. 1994:252).

The documentary history of the Kohatk is confusing, 
including references to their village locations (Whittlesey 
et al. 1994:249�251). What little is known of their cultural 
ecology parallels the practices of the other O�odham groups 
(Rea 1998), although they were noted for bringing cattle to 
the area in the 1820s (Ezell 1961; Rea 1998; Russell 1908; 
Whittemore 1893). Some desert settlements were sustained 
by arti�cial reservoirs, and Dobyns (1974:325) has pointed 
out that the Kohatk also dug ditches as necessary to water 
their �elds. Little is known about Kohatk social organiza-
tion, and the relationship between the Kohatk and their en-
vironment is poorly understood. If, as documentary sources 
suggest, the Kohatk were intermediate between Akimel and 
Tohono O�odham in economic organization and settlement 
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practices, it may be appropriate to view them as socially 
intermediate as well (Whittlesey et al. 1994:255).

Kohatk material culture was generally similar to that of 
other O�odham. Historically, they were known as excel-
lent potters (Russell 1908:124). The Akimel O�odham ob-
tained many painted vessels from the Kohatk in exchange 
for Pima wheat and other foodstuffs. Apparently, Kohatk 
pottery was highly polished and more often decorated than 
other O�odham pottery (Fontana et al. 1962:107�109).

The Kohatk experienced little in�uence from the Spanish 
presence, although there were early attempts at missioniza-
tion (Fontana 1987). Increased pressure from Apache raid-
ing after Mexican independence forced the Kohatk to aban-
don their villages along the lower Santa Cruz River and 
take refuge among the villages of neighboring O�odham. 
Fontana (1987) indicated that the remaining Kohatk people 
settled across the Gila River from the Sacaton community, 
a village that eventually became known as Santan. Other 
members moved to the Salt River reservation. By the early 
1900s, the Kohatk had lost identity as an independent 
group and had been assimilated into Akimel O�odham and 
Tohono O�odham communities (Rea 1998).

Sobaipuri

Little is known about the Sobaipuri, who were once the 
most populous O�odham group in the vicinity of the 
Santa Cruz and San Pedro River valleys (Sheridan 1995). 
Although the Sobaipuri were the group described in Kino 
and Manje�s accounts of the late 1600s, there is little if 
any overlap between the documentary and archaeological 
evidence for the Sobaipuri occupation of southern Arizona. 
There are several reasons for this. Most importantly, the 
Sobaipuri intermixed with Tohono O�odham and other 
Piman-speaking peoples, to the extent that by the 1800s 
they had lost most of their social and ethnic identity. The 
documentary evidence itself is also dif�cult to interpret and 
understand. Sobaipuri rancherías were easily moved, and 
because the Spanish names for villages, including saints� 
appellations, moved along with the villages, maps made 
at different times may show several places with the same 
names. It is dif�cult, therefore, to match an archaeological 
site with the location of a named Sobaipuri village.

With this caution, what we know of the Sobaipuri is that 
they once lived in the well-watered valleys of the Santa 
Cruz and San Pedro Rivers, farming and producing �plen-
tiful crops� of �calabashes, frijoles, maize, and cotton� 
(Bolton 1948:I:170�171). Chroniclers of the Coronado 
expedition noted the Sobaipuri use of turquoise and body 
painting or tattooing of their faces and bodies. They came 
to be known, consequently, as RsÆrsavinâ, meaning �spot-
ted.� The Sobaipuri had few interactions with the Spaniards 
until the latter part of the seventeenth century. They main-
tained trade relations, however, with the Spaniards in the 
Río Grande Valley and presumably also with the Spaniards 

of the Pimería Baja. In the early eighteenth century, the 
Spaniards enlisted the Sobaipuri for military purposes; they 
provided an armed buffer against raiding Apache (Di Peso 
1953). The Sobaipuri were �erce warriors, aggressive and 
accustomed to war because of their proximity to and fre-
quent encounters with the Apache (Erickson 1994).

From the late 1600s to approximately 1762, the land-
scape of the Santa Cruz and San Pedro River valleys was 
characterized by rancherías, larger villages, irrigation ca-
nals, wells, and cultivated �elds (Grif�th 1992). Sobaipuri 
villages appear to have been occupied brie�y, and settle-
ment locations shifted rapidly. Seymour (1989:215) has 
suggested that the suitability of the �oodplain for farming 
was the major determinant in locating villages. Seymour 
(2007, 2009) has also argued that Sobaipuri villages were 
once larger and more nucleated than later rancherías, 
prior to the devastating effects of Old World diseases on 
the population. Inferred Sobaipuri sites in the San Pedro 
River valley were located on ridges and terraces above 
the river. There were at least 14 rancherías along the San 
Pedro River when Kino and Manje visited there in the 
late 1600s (Whittlesey et al. 1994:237). Approximately 
100�500 people lived in each of these villages. South of 
Santa Cruz de Gaybanipitea (Di Peso 1953), more than 
2,000 people lived in numerous small villages. Although 
villages had existed between the rancherías of Quiburi and 
Cusac, they were abandoned by the 1700s.

The Tucson Basin was densely settled, apparently be-
cause of intensive agriculture (Doelle 1984). The stretch 
of the Santa Cruz River between San Xavier del Bac and 
San Clemente (thought to be located near Point of the 
Mountain, at the northern end of the Tucson Mountains) 
was the center of Upper Pima culture at the time of 
Spanish contact, with an estimated 2,000 residents (Doelle 
1984:207). Other important villages were San Agustín 
de Oaiur (also spelled Oyaur and Oyaut), San Cosme del 
Tucson, and Valle de Correa in the north, and Guevavi, 
TumacÆcori, and Calabazas in the south (Whittlesey et al. 
1994:234�236).

Sobaipuri living along the Santa Cruz and San Pedro 
Rivers had a long history of intermarriage and coopera-
tive action when the need arose. When Kino arrived, the 
Apache were already pushing hard against the eastern 
boundary of Pimería Alta. Recognizing the warlike repu-
tation of the Sobaipuri, the Spaniards sought to organize 
the villages of the San Pedro Valley into a military alli-
ance to defend the northern frontier of New Spain. This 
attempted militarization eventually had disastrous conse-
quences (Fontana 1983b:137). The reducción policy and 
missionization actually increased Apache raiding, as the 
concentrated livestock, weapons, and stored food provided 
an additional lure (Ezell 1983:149).

Problems with Apache raiding became so great that 
in 1762 the San Pedro Sobaipuri joined the Santa Cruz 
Sobaipuri at Santa María de Suamca, San Xavier del 
Bac, and San Agustín del Tucson, signi�cantly changing 
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the ethnic composition of the valley. This also left the 
San Pedro Valley�once a Sobaipuri barrier against the 
Apache�essentially defenseless and unprotected. There 
is controversy surrounding the reasons that the Sobaipuri 
abandoned the San Pedro River valley. Some authors 
think that the Sobaipuri simply �ed in the face of the hos-
tile Apache (Kessell 1976), whereas others believe that 
Sobaipuri resettlement was by order of Spanish reduc-
ción policy and carried out by military of�cers (Dobyns 
1976).

The densely settled villages of the Santa Cruz River val-
ley quickly succumbed to epidemics against which the resi-
dents had little resistance. By 1773, the population of San 
Xavier del Bac was greatly reduced as a result of epidem-
ics and Apache raids. Tohono O�odham were encouraged 
to settle at the mission beginning around 1800 to replace 
the Sobaipuri population that was lost to disease and war. 
Intermarriage between the Tohono O�odham and the re-
maining Sobaipuri eventually led to the loss of Sobaipuri 
ethnic identity. In 1776, the Tubac presidio was relocated 
to Tucson. Within the next quarter century, the Spanish 
population increased as ranchers and miners moved into 
the Santa Cruz Valley, and as contact between Spanish 
and O�odham peoples increased, the native population 
decreased (Bronitsky and Merritt 1986; Erickson 1994; 
Ezell 1983; Whittlesey et al. 1994).

Apache

In sharp contrast to sedentary farmers such as the Akimel 
O�odham, the Apache were the most mobile of southwest-
ern peoples. Instead of de�ning their lives with reference 
to a particular river valley, the Apache centered their lives 
on the mountains of southern and central Arizona. The 
mountains de�ned their traditional territories, provided 
them with food and shelter, and embodied their sacred 
places. In times of con�ict, the mountains were their ref-
uge. Because of their uniquely close familiarity with the 
mountains, the Apache were able to pursue their way of 
life long after many other Native Americans had resigned 
themselves to reservations.

The Apache were relatively recent migrants to the 
Southwest, although the timing of their entry has been 
widely debated. Most scholars agree that the Apache, who 
are classi�ed linguistically as Southern Athapaskan speak-
ers, moved southward from an original home in Alaska or 
southern Canada sometime around A.D. 1500, if not earlier. 
Their language, culture, and lifeways re�ect this distinc-
tive origin and comparatively recent history. All Apache 
peoples were highly mobile and made their living through 
a combination of hunting, collecting wild-plant foods, 
raiding, and some farming. This way of life brought them 
into frequent and often violent contact with sedentary, 
farming Native Americans and the Euroamericans who 
came later.

Ethnographers have subdivided the Apache into several 
hierarchical groupings on the basis of territorial, linguistic, 
and cultural differences. The largest grouping is the tribe 
or division, traditionally subdivided into smaller groups 
and bands. Two groupings whose traditional territories 
overlapped are most important in southern Arizona his-
tory. These are the Aravaipa band, part of the San Carlos 
group of the Western Apache, and the Central Chiricahua 
band of the Chiricahua Apache.

Bands were composed of 3�12 local groups, which were 
the fundamental unit of Western Apache and Chiricahua 
Apache society. Chiricahua bands were smaller, consisting 
of 3�5 local groups, and the local group was named after 
some prominent natural landmark in its range or known 
by the name of its chief. Each local group consisted of 
2�10 family clusters, or gota, usually totaling 10�30 house-
holds, who returned each year to the group�s farming site. 
Clans, or large kinship groupings, were nonterritorial and 
served to regulate marriage, extend kinship beyond the 
family, and provide economic and social support. Cutting 
across group and other boundaries, clans served to create an 
expansive web of kinship bonds. The minimal residential 
unit was the gowa, or camp, a term referring to the house, 
its occupants, and the camp itself. Dwellings were dome-
shaped or conical pole-and-brush structures often referred 
to as wickiups. The largest and most-permanent structures 
were called nesdango�wa (ripe fruits wickiup) and were lo-
cated at the farm sites. Archaeologically, a gowa can often 
be recognized only by the rock rings that once formed the 
wickiup foundation. The Chiricahua Apache occasionally 
built tepees or hide-covered structures.

The Central Chiricahua band ranged around the present-
day towns of Duncan, Willcox, Benson, and Elgin in south-
ern Arizona, and they held mountain strongholds in the 
Dos Cabezas, Chiricahua, Dragoon, Mule, and Huachuca 
Mountains. Each local group had a �chief� or �leader� 
who gained prominence because of his bravery, wisdom, 
eloquence, and ceremonial knowledge. The local group 
was important in regulating social and economic institu-
tions, including marriage, raiding parties, and ceremonial 
events. The Chiricahua depended more heavily on wild-
plant foods, hunting, and raiding, and less on farming than 
the Western Apache, who probably were the most depen-
dent on farming of the Apache tribes. Mescal was the 
Chiricahua band�s most important food plant. The tender 
stalk was roasted and the crown was dug up, trimmed, and 
baked in an underground pit oven. The baked mescal was 
sun dried and stored, supplying food for many months.

Raiding was an integral part of Apache culture and was 
considered lawful and just. The principal ethnographer of 
the Western Apache wrote that, �The size of the territory in 
Sonora over which the Western Apache raided is extraordi-
nary. The Apache knew it like their own country, and every 
mountain, town, or spring of consequence had its Apache 
name� (Goodwin 1969:93). Raiding parties ventured as 
far as the Gulf of California. Raids brought the Apache 
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horses, mules, cattle, hides, blankets, clothing, metal to 
fashion knives and arrow points, saddles and bridles, and 
�rearms. O�odham, Mexican, and American farms in south-
ern Arizona and northern Sonora, with their livestock and 
rich stores of grain, were frequent targets of Apache raids. 
Horses and mules were often killed and eaten during raids, 
providing a highly transportable food source as well as 
transportation, and this enabled the Apache to extend their 
raiding activities across considerable distances�as far as 
the Seri country along the Gulf of California.

When the Spaniards �rst arrived in Arizona, Apache 
predations on the O�odham were well established. Apache 
raiding crippled Spanish attempts to establish missions 
in Pimería Alta in the 1700s and was one reason for the 
Sobaipuri to abandon the San Pedro River valley (Kessell 
1976). The Spanish presidio of Santa Cruz de Terrenate 
along the San Pedro River was occupied for only 4 event-
ful years, beginning in 1775, before Apache raiding forced 
its abandonment (Sugnet and Reid 1994; Williams 1986). 
The presidio at Tubac was relocated to Tucson in 1776, 
and as the Spanish population began to grow, the pace of 
Apache raiding accelerated. Following an unprecedented 
Apache attack on the presidio in 1782, Commander Don 
Pedro Allande began a vigorous campaign against them. 
Four years later, the Spanish Viceroy Bernardo de GÆlvez 
instituted a paci�cation policy combined with aggres-
sive military action. A key point of this policy was the 
resettlement of friendly Apache, called apaches mansos 
or apaches de paz (Dobyns 1976; Of�cer 1987), at the 
royal presidios. A contingent of more than 100 Apaches, 
primarily Western Apache of the Aravaipa band, settled at 
Tucson in 1793. Members of the Pinal band settled there 
in 1819 (Dobyns 1976:98,102). A small camp of peaceful 
Apaches apparently remained close to the presidio in the 
1850s (Gallego 1935:75), but few if any traces of these 
occupations remain today. 

Yaqui

The Yaqui are members of the diverse Uto-Aztecan 
language family, which includes the various Piman-
speaking O�odham peoples, although the Yaqui are 
somewhat removed from the O�odham. The Yaqui speak 
a dialect of Cahita, a language once spoken in a large 
area in the present-day Mexican states of Sonora and 
Sinaloa. The traditional home of the Yaqui is in Sonora, 
along both banks of the Río Yaqui and in the portions 
of the Sierra Madre drained by its tributaries. Because 
of persecution by the Mexican government in the late 
nineteenth century, groups of Yaqui abandoned their 
traditional territory for locations elsewhere in northern 
Mexico and southern Arizona. In the Tucson area, the 
Yaqui settled in two locations: Pascua Village on the 
near north side and a smaller satellite community in 
Marana, northwest of Tucson (Spicer 1983).

Traditional Yaqui territory included rich agricultural 
lands in the Río Yaqui valley and equally important gath-
ering areas in the adjacent Sierra Madre. The lower eleva-
tions of the Río Yaqui valley were vegetated with subtropi-
cal, thorn-thicket vegetation and dense canebrakes. The 
valley�s upper reaches, and the lands bordering the lower 
valley on the north, had typical Sonoran Desert vegetation: 
mesquite varyingly interspersed with cacti, cottonwood, 
palo verde, and other trees and shrubs (MoisØs et al. 1971). 
At the time of Spanish contact, the Yaqui were primarily 
horticulturalists and lived in scattered rancherías in the Río 
Yaqui valley. Initial contact came in 1533, but the interac-
tion was brief and of little consequence to the Yaqui. The 
conquest of Sonora did not begin in earnest until the early 
seventeenth century, when Diego Martínez de Hurdaide 
headed three campaigns against the Yaqui. Although the 
Yaqui were successful in fending off all three attempts at 
conquest, Jesuits soon entered Yaqui territory and intro-
duced the Yaqui to Christianity (MoisØs et al. 1971).

The Yaqui had a social and political system that com-
bined bilateral kinship with a strong sense of community. 
They lacked clans and had little in the way of hierarchical 
social structure. Family groups lived in scattered clearings 
along perennial watercourses, the typical ranchería settle-
ment pattern noted by the Spaniards in much of northern 
New Spain. The clearings were surrounded by tall, dense 
vegetation that lent a distinctly nonurban appearance to 
Yaqui settlements (Spicer 1980). Yaqui agriculture was 
tied to the natural �ooding cycle of the river. The Yaqui 
hunted various wildlife species, with a special emphasis 
on deer. Deer also had a particular religious signi�cance. 
Wild plants, including cane and native trees such as mes-
quite, supplied foods and construction materials (MoisØs 
et al. 1971; Spicer 1980).

When Jesuits came to Yaqui country in the seventeenth 
century, they established churches in eight locations 
and, in typical Spanish fashion consolidated the scat-
tered rancherías around the missions (MoisØs et al. 1971). 
Relations between the Jesuits and the Yaqui were generally 
good, and many Yaquis were quickly converted, at least 
nominally, to Christianity. Although most converts relo-
cated near the missions, they insisted on retaining their 
scattered ranchería style of settlement, refusing to accept 
the Spanish grid as a village plan. With a new focus on 
the missions as the center of their communities, the Yaqui 
developed highly productive and successful agricultural 
villages, as they continued to work and farm for commu-
nity bene�t. Their acceptance of Christianity resulted in a 
blending of traditional culture with a belief in Christ, the 
Virgin Mary, and the saints (Spicer 1980).

The Yaqui were incorporated into the Spanish colonial 
economy when they began using the lands at the missions 
to produce crops for market. The Yaqui were soon engaged 
in wage labor for mining and ranching interests that took 
them away from their home bases. They were generally 
recognized as hard workers and skilled miners, but most 
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Yaqui never abandoned their traditional way of life, even 
when pressured to do so by Spanish colonial policies that 
threatened their traditional livelihood. Following the ex-
pulsion of the Jesuits from New Spain in 1767, encroach-
ing Spanish settlement served only to strengthen the re-
solve of the Yaqui to protect their land and identity. Their 
intimate knowledge of the Sierra Madre and their ability 
to exploit a variety of environments made it dif�cult for 
the Spanish colonial government to impose its will on the 
Yaqui (Spicer 1980).

The Franciscans who replaced the Jesuits were not as 
successful with the Yaqui as their predecessors, and rela-
tions between the Yaqui and the Spaniards became strained. 
The situation worsened following Mexican independence 
in 1821. In 1825, the Mexican government tried to collect 
taxes from the Yaqui, but joining forces with the Mayo, 
Lower Pima, and Opata, the Yaqui ran the Mexican gov-
ernment out of the region. The show of force, as in earlier 
events, was not sustained beyond that particular confronta-
tion, and Mexican forces gradually returned. The year 1853 
marked the beginning of a period of intermittent warfare 
that would continue into the twentieth century (MoisØs 
et al. 1971; Spicer 1980).

Spanish Settlement in 
Southern Arizona

As discussed above, Spanish settlement of the north-
ernmost area of Sonora where Tucson was situated, the 
Pimería Alta, came fairly late, beginning at the end of the 
seventeenth century. Some of the larger and more impor-
tant settlements during this time in northern Sonora�such 
as Arizonac, Pitic, Ures, Horcasitas, and Arizpe�lay far 
to the south of remote Tucson, one of the last settlements 
to be founded in New Spain. The main settlements in this 
part of New Spain were missions and presidios, but civilian 
ranches, towns, and mining communities were also pres-
ent in the region and shared economic relationships with 
military and religious settlements. These civilian settle-
ments, which focused on mining, ranching, and agriculture, 
were mostly concentrated in southern Sonora and could 
be fairly �eeting as resources were exhausted or the secu-
rity of the settlers against attack could not be maintained 
(Jones 1979:169�170).

By 1678, 28 missions had been established in Sonora, 
and these served a total population of perhaps 40,000 Native 
Americans residing in 72 recognized villages. An estimated 
500 Spanish and mestizo settlers, mostly miners and sol-
diers, also lived in the region. The northernmost settlements 
were primarily missions and presidios, whereas ranches, 
towns, and mining communities were prevalent farther 
to the south in Sonora and in Sinaloa (Jones 1979:177). 

With the discovery of a promising silver mine at Arizonac 
in 1736 (near the current international boundary between 
the United States and Mexico), prospectors from farther 
south began moving into what is now southern Arizona 
(Jones 1979:177; Of�cer 1987:4). Before the discovery at 
Arizonac, northern Sonora was defended by the presidio 
of Santa Rosa Corodeguachi, far to the south of Tucson, 
with occasional military assistance from Janos (Jones 
1979:178). The mining boom at Arizonac led to increasing 
settlement in northern Sonora, and a presidio was estab-
lished at Pitic, near present-day Hermosillo, Mexico (Jones 
1979:179). By the end of the 1730s, Spanish families began 
to settle near Guevavi and Tubac and probably also began 
to expand into areas along the Santa Cruz River (Kessell 
1970:51�52; Of�cer 1987:32). Herds at San Xavier del Bac 
had grown to 240 cattle, 150 sheep, 50 goats, 14 horses, 
and 2 mules, but church of�cials remained concerned about 
the progress of missionization among O�odham (Dobyns 
1976; Olsen 1974; Pavao-Zuckerman and LaMotta 2007). 
With increased settlement came increased raiding activi-
ties. To thwart Apache raiding activities, the Spaniards 
established a presidio 50 miles southeast of Guevavi near 
the headwaters of the San Pedro River at San Mateo de 
Terrenate (Kessell 1970:76�78; Of�cer 1987:33). 

By the 1760s, settlements in southern Sonora had become 
concentrated, stabilized, and fairly peaceful, but northern 
Sonora remained an unstable frontier, with presidios at 
Fronteras, Terrenate, Tubac, and Altar. Spanish settlements 
outside presidios and missions were rare, with as many as 
80 ranches and farms destroyed by Apaches or Seris. In 
northern Sonora, several hundred Spaniards and mestizos 
lived in scattered mining camps with another 1,100 at pre-
sidios. A little over 4,000 Native Americans were reported 
to be living at mission settlements. More than six times 
as many Spanish settlers lived in southern Sonora in com-
parison to northern Sonora (Jones 1979:179�180). In all of 
Pimería Alta in 1769 there were only 178 Spaniards and 
mestizos (Jones 1979:193). Discoveries of gold placers at 
Cieneguilla in 1771, 90 miles south of the present interna-
tional boundary, prompted Spanish settlers to move farther 
north into the Santa Cruz River valley and, ultimately, to 
Tucson (McCarty 1976:19). By 1773, 7,000 people were 
reported in the Cieneguilla mining district, around a quarter 
of them being indigenous people; some of these settlers 
�ltered farther north into the Santa Cruz River valley. 

New civil settlements were costly to develop, and they 
were underwritten by royal funds. Settlers were provided 
animals, tents, and per diem for travel to new settlements as 
well as a year�s salary. Each household head was provided 
�two horses, four mares, two cows, one jackass, one male 
burro, one female burro, one bull, and one yoke of oxen� 
as well as seed for planting corn and wheat and tools for 
planting and construction (Jones 1979:183). These settle-
ments were considered essential to building a robust eco-
nomic system based on the extraction of local resources 
and the exploitation of native labor. The economic system 
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that developed in Sonora resulted in indigenous groups mi-
grating to mines, farms, and ranches to work on a seasonal 
or even permanent basis (Jackson 2005:32). Yaqui from 
southern Sonora migrated to northern Sonora to work at 
mines, farms, and ranches and are recorded in the baptis-
mal, marriage, and burial registers of many of the northern 
missions, such as those at Cucurpe, Caborca, Magdalena, 
and San Ignacio (Jackson 2005:90�91). Yaquis were among 
13 �outside� Indians listed in the TumacÆcori census of 
1796, for instance (Of�cer 1987:70). Similarly, the main 
source of labor for mining at Guevavi in 1814 was Yaqui, 
and many Yaqui were recorded for baptisms, marriages, 
and burials there (Of�cer 1987:88).

In the late 1700s and early 1800s, settlement in Sonora 
continued to expand rapidly, but Tucson was still a remote 
frontier outpost, and Spanish settlement in Santa Cruz 
River valley remained thin and vulnerable. The census 
of 1783 reported a total of 46,077 people living in what 
is today the state of Sonora. The province now had �two 
villas, �fty pueblos, twenty reales de minas, twenty-nine 
missions, six presidios, nine haciendas, and sixty-seven 
ranchos� (Jones 1979:180). By the early 1800s, the pop-
ulation of Sonora expanded rapidly and reportedly in-
cluded more than 135,000 residents, more than half of 
them Spaniards or mestizos. However, the vast majority 
of European-descended individuals lived south of Arizpe, 
with the remainder scattered in a few settlements in the 
Pimería Alta (Jones 1979:184).

The Spanish Mission 
System

Spanish settlement in southern Arizona during the sev-
enteenth through early nineteenth centuries formed the 
northernmost extension of the Spanish mission system, 
which attempted to subjugate, control, and Christianize 
Native American populations through a program of reduc-
ción, or reducing Native Americans to �xed settlements 
where they would develop sedentary, Christian lifeways 
and European forms of economy and social organization. 
Native American inhabitants of ranchería settlements 
frequently traveled over large areas, visiting relatives and 
friends, participating in ceremonies, working for others 
during planting or harvest time, hunting, foraging for wild 
plants and other resources, and moving between seasonal 
residences. The pattern of shifting settlement, season-
ally and interannually, and the frequent travel among vil-
lages and resource patches, were frustrating challenges to 
the missionaries, whose interests were aligned with the 
Spanish crown and with the military in �reducing� Native 
Americans to �xed settlements and making good subjects 
out of them (Bay et al. 2008:378; Perez 2003).

The idealized pattern of these reducciónes was a per-
manent community built on a grid pattern and centered 
on the church, with an adjoining convento complex. The 
houses of indigenous residents of the mission would cluster 
around the square in front of the church. Some missions, 
such as at Cocóspera, were placed in defensive locations 
and incorporated walls and other defensive structures in 
their design to fend off the attacks of hostile raiding groups 
(Jackson 2005:189). In the late eighteenth and early nine-
teenth centuries, Franciscans also tended to include gra-
naries, medical facilities, ranchos, and dormitories in the 
layout of their mission complexes (Jackson 2005:209�
210), a design which appears to have been implemented 
in the construction of the mission at Tucson during the late 
eighteenth century.

In the attempt to reduce Native American populations 
to concentrated, permanent settlements and to force the 
acceptance of Christian lifeways, missionaries exacted 
harsh disciplinary punishment that was often aimed at 
humiliating and subjugating people chosen as examples. 
Disciplinary efforts were sometimes performed in collu-
sion with military authorities, with priests appearing to 
compassionately intervene and rescue victims from physi-
cal punishment as a means to gain the trust and loyalty of 
their native subjects. At the same time, priests prevented 
Native Americans from leaving the mission for other sites 
and demanded the contribution of their labor in agriculture 
and other mission projects. In addition, language barriers 
and a lack of congruence between key Christian concepts 
and native beliefs led to fundamental misunderstandings 
(Jackson 2005:242). Native Americans at Sonoran missions 
were subject to an authoritarian missionary regime, which 
included �the introduction of new social norms, moral 
rules, and notions regarding the division of labor� and 
also subjected them to forcible labor enforced by Spanish 
civil of�cials (Jackson 2005:264). Stockel (2008:34) wrote 
that the intention of the missions was to keep �the sub-
jugated Indians densely packed in working communi-
ties where religious indoctrination, careful supervision, 
and unlimited control over indigenes� activities could be 
exercised.� Moreover, despite the super�cial appearance 
of Christianization among the natives at some missions, 
traditional religious beliefs and practices persisted and re-
mained at the core of indigenous identities.

Spanish settlers typically did not respect the land and water 
rights of the missions or indigenous peoples, resulting in the 
displacement of native peoples and in disputes between set-
tlers, missionaries, and native peoples (Jackson 2005:100). 
Spanish settlers often tried to shut down or secularize missions 
in order to eliminate the missions as competitors for land, la-
bor, and market share (Jackson 2005:101). In the Texas and 
California missions, �missionaries controlled just about every 
aspect of production, whereas in [the] establishments of north-
ern Sonora an important distinction existed between produc-
tion to support the mission program and production for the 
individual native families that remained under the control of 
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the natives� (Jackson 2005:113). Missions in northern Sonora, 
where San Xavier del Bac and San Agustín del Tucson were 
located, tended to have both common lands and �individual 
plots assigned to native families� (Jackson 2005:151). 

Tucson was at the northernmost extent of the mission 
system in Arizona, and until the late eighteenth century, 
its inhabitants may have been less affected by the Spanish 
mission system than indigenous people living farther to the 
south in Sonora. Sonora itself was also underdeveloped in 
comparison to states farther to the south. Unlike Sinaloa to 
the south, Sonora never developed beyond frontier status 
during the Spanish period, largely because of the contin-
ued Apache raiding �for foodstuffs, livestock, and slaves 
from among the Christianized Indians and the scattered, 
ill-defended Spanish communities� (Jones 1979:177).

One of the differences between the Sonoran missions and 
the Texas and California missions, according to Jackson 
(2005:31), was that Sonoran missions came to be part of a 
settlement system that included mines, ranches, farms, and 
military garrisons. Con�icts arose between missionaries and 
Spanish settlers over the use of native land and labor, and 
both the missions and indigenous people helped support a 
regional market economy by supplying secular settlements 
with agricultural surpluses and with labor (Jackson 2005:32). 
Sonoran and Sinaloan missions that produced surplus crops 
also shipped grain to other missions to help support them, 
such as those in Baja California (Jackson 2005:122). In the 
Santa Cruz River valley, missions on several occasions sold 
livestock to fund mission activities.

Native Resistance
One of the problems with the historiography of the Spanish 
Colonial period in the Pimería Alta is the limited docu-
mentation available coupled with a strong focus on events, 
rather than processes or the structure of interactions, and 
on the perspectives and experience of the colonizers, as 
opposed to those of the indigenous people. More recent 
scholarship has stressed that the active roles that indig-
enous people played in the history of northern New Spain 
have been largely ignored and their perspectives and mo-
tivations have been obscured by a focus on missionary 
priests and Spanish-American soldiers. Representation 
of indigenous peoples in historical reconstructions of the 
period has been two-dimensional and tends to attribute to 
them a fairly passive and inferior role in the process of 
colonization. Missionaries, by contrast, have been charac-
terized as heroic, devoted, and disciplined in their efforts 
to civilize the natives (Bay et al. 2008; Perez 2003; Reff 
1991:251�252). This is in part owing to a lack of available 
information from indigenous perspectives but also to the 
valorization of the missionary�s efforts and a fundamental 
mischaracterization of native perspectives. 

The scale and intensity of indigenous resistance to 
colonial authority has not been fully acknowledged or 

appreciated. This has limited our ability to understand 
the history of interactions between Native Americans and 
other groups. Because much of the information we have 
about indigenous peoples in the Santa Cruz River valley 
during the Spanish Colonial and later periods comes from 
missionaries and military of�cers, there is much that we 
simply will not know from the historical record about what 
happened between Native Americans and European visitors 
to the Santa Cruz River valley. However, consideration of 
the deeper history of interactions in northern New Spain 
and the glimpses we do have of various events and con-
ditions provide a somewhat broader view. As Majewski 
and Ayres (1997:59, emphasis in the original) have noted, 
�Archaeological strategies aimed at documenting the pro-
cess of interaction between the colonizers and the colo-
nized offer the opportunity to balance out the scale . . . the 
archaeological record can be used to provide independent 
con�rmation of information derived from historical ac-
counts as well as to test hypotheses about the indigenous 
society�s response to domination and control.� What is 
clear from the sparse history of early visits to Tucson and 
Bac is that the O�odham did not un�aggingly welcome the 
Jesuit priests. The O�odham thwarted and, at times, openly 
resisted the missionary�s efforts at religious conversion and 
the imposition of Christian discipline.

Dobyns (1963, 1983) has long argued that the epide-
miological impact of the Spanish invaders far outweighed 
any military efforts later undertaken in the region. By the 
time missionaries arrived in the Santa Cruz River valley, 
the local population was likely severely weakened by the 
impact of disease. They may have welcomed some of the 
subsistence technologies the missionaries brought with 
them, but they could have been wary of the missionary 
presence and skeptical of their intentions. Missions were 
supposed to last for 10 years before they were transitioned 
into parishes, but missions retained the same status for de-
cades, suggesting limited success in educating indigenous 
people and encouraging them to lead Christian lifestyles 
(Jackson 2005). 

Native Americans selectively adopted aspects of Spanish 
lifeways but soundly rejected others; �The new crops, 
cattle, horses, and agricultural techniques; the Christian 
calendar and ceremonies; and European�s gifts were, as 
far as we know, accepted by Indians . . . Yet Indians con-
tinued to reject, in diverse ways, Europeans� ideals of mo-
nogamous, unbreakable marriage bonds; �xed residence; 
persecution of witchcraft; and prohibition of dances, in-
digenous ceremonies, and healing practices� (Bay et al. 
2008:382). In other words, Native Americans accepted 
aspects of European lifeways that were useful to them and 
augmented their own activities with European technologies 
but held onto core beliefs and social practices and refused 
to accept those of the missionaries. 

Some authors have suggested that, in contrast to the 
violent Apache response to the Spanish colonial pres-
ence, the largely peaceful O�odham response to Spanish 
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missionization re�ected a hope that colonial agents could 
bring some relief to an otherwise decimated population. 
Reff (1991:260) has suggested that, to some extent, an in-
terest held by some Native Americans in baptism may have 
been because of a belief that this cleansing could protect 
the anointed from disease, as their own healers were un-
able to provide a cure. Priests also gained some acceptance 
as healers because they were willing to stay with the sick 
and administer prayers and curatives, and many traditional 
healers would leave the sick alone as their condition wors-
ened. Priests also offered reasons for sickness, however 
misguided; in their minds, sickness was the result of sin 
and the lack of a righteous relationship with God. If any-
thing, the relationship between many Native Americans 
and missionaries in the Santa Cruz River valley would 
have been con�icted and ambivalent.

According to Bay et al. (2008), the mission system run 
by the Jesuits in Sonora and Sinaloa had begun to dete-
riorate as early as 1681, before Pimería Alta was mission-
ized. In that year, a rebellion led by Opatas and Conchos, 
who were inspired by the highly successful Pueblo Revolt 
of 1680, was brutally suppressed (Bay et al. 2008:380). 
Less than a decade after the 1681 rebellion, guerilla war-
fare erupted in the Sierra Madre, lasting for 7 years. In 
another long-standing con�ict, Pimas Bajos and Seri oc-
cupied Cerro Prieto in northern Mexico for many decades 
(1726�1771, 1777�1784), restricting the missionaries from 
their society. Multiple ethnic groups, including the Yaqui, 
Mayo, and Lower Pima revolted in 1740�1741.

During the initial decades of the missionary presence 
in the Pimería Alta, O�odham aligned themselves with 
the Spaniards and were apparently convinced that the 
Spanish military prowess was invincible. In keeping with 
the Spanish colonial program of civilizing and controlling 
the native populations, some O�odham in northern Sonora 
concentrated in larger settlements, augmented the mili-
tary strength of the Spaniards in campaigns against hos-
tile groups, and �accepted the titles and roles of Spanish 
civil of�ce as governors, captains, �scales, temastianes, 
madores, etc.�(Dobyns 1959:108). Indeed, without the 
cooperation and military assistance of the O�odham, the 
Spaniards would never have been able to close off the 
northern frontier and withstand the military pressure from 
hostile Native American groups. 

By the mid-1700s, however, a series of disappointing 
military campaigns, multiple disease epidemics, and a 
history of subjugation led to a growing tide of deep dis-
satisfaction among O�odham with the mission program 
in the Santa Cruz River valley. The O�odham revolted 
in 1751. The revolt began when Captain-General Luís 
Oacpicagigua, who had led the O�odham forces in the 
Spanish campaign against the Seris, persuaded around 
20 Spanish settlers and Native American servants that an 
Apache attack was imminent. Oacpicagigua convinced set-
tlers at Saric (near Hermosillo, Mexico) to �nd protection 
in his house. Once inside, the house was set ablaze and all 

attempting escape were bludgeoned to death. Those killed 
included �four Spanish men, four youths; two women 
and nine children died, along with a mestizo and two 
Yaquis� (Dobyns 1959:111). Other successful attacks 
occurred at Caborca, Busani, Pitiquito, Oquitoa, Agua 
Caliente, Arivaca, and along Sonoita Creek. All told, at 
least 105 people were killed in the initial revolt; most of 
them were Spanish men, women, and children, but 9 Yaqui, 
2 enslaved Nixoras, 1 Opata, and 1 Spanish African were 
also killed. Other Yaquis were taken as prisoners and en-
slaved by the O�odham (Dobyns 1959). At Tubac, the 
church and the priest�s house were burned. 

The native residents of Bac considered killing Bauer, the 
local Jesuit missionary, but were �not highly motivated to 
set off the con�ict,� taking several days to deliberate on 
their course of action (Dobyns 1976:11). Bauer was warned 
in time to escape. Dobyns (1976:11) concluded that the 
people of Tucson, because of their limited interaction with 
the missionaries, would have been even less motivated to 
join the cause. After the uprising, O�odham from Tubac, 
TumacÆcori, and several other rancherías moved to Tres 
Alamos, along the San Pedro River, and others rebels es-
caped to the Santa Catalina Mountains northeast of Tucson. 
Some O�odham also apparently attempted to strike up an 
alliance with Apaches and Seris to �ght the Spaniards, but 
they were refused by both groups because of the previous 
involvement of O�odham in Spanish military campaigns 
(Dobyns 1959). Following the initial attacks, the con-
cluding battle of the revolt occurred on January 4, 1752, 
during which a force of 2,000 O�odham were repelled by 
Lt. Bernardo de Urrea�s force of around 100 Spaniards 
(Dobyns 1959, 1976:11). 

After Oacpicagigua surrendered at Tubac in March 1752, 
the rebels began returning to the Santa Cruz River valley 
(Dobyns 1959). One result of the revolt was that when 
the rebels returned from their places of refuge, they con-
centrated at Tucson, instead of at the several other settle-
ments that had existed between Bac and Ouiar. In ad-
dition, the Spaniards placed a presidio at Tubac (Jones 
1979:191; Of�cer 1987:4) and several missionaries (in-
cluding Segesser, Sedelmayr, and Stiger) recommended 
Tucson as a potential location for another military post 
because it had good pasturage and water and was cen-
trally located within the Pimería Alta (Dobyns 1976:12; 
Polzer and Sheridan 1997:418�421). Another reason for 
the presidio at Tucson, given by the captain of the presidio 
of Terrenate, Joseph Díaz del Carpio, was �to prevent the 
Indians of the north, if they rebel, from uniting with the 
Indians of the west� (Polzer and Sheridan 1997:415). 

The Jesuit Expulsion
The Jesuit missionary presence abruptly ended by Spanish 
royal decree in 1767. In that year, the Jesuits were expelled 
from all Spanish territories, and the Franciscans, who had 
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been actively missionizing in Mexico since 1524, were 
given control of the northern missions (Kessell 1976:3; 
McCarty 1996). The abrupt departure of the Jesuits, cou-
pled with the effects of a devastating epidemic, left the 
mission system in the Santa Cruz River valley in chaos. By 
the time the Franciscans arrived in the area in 1768, many 
Sobaipuri had abandoned their farms and �elds and only 
a few remained at Guevavi and Bac. Most of the approxi-
mately 500 Hispanic settlers living in southern Arizona at 
the time�including military personnel, servants, and their 
dependents�were concentrated at Tubac. Apache raids in-
creased with attacks on Calabazas, Sonoita, and Bac and 
the complete destruction of the mission at Soamca, prompt-
ing the Franciscans to move the mission at Guevavi to 
TumacÆcori, in order to be closer to the presidio at Tubac. 
When Sobaipuri threatened to abandon Tucson in 1770, 
Anza promised them help in building forti�cations and a 
church, which were completed in 1773 (Kessell 1976:56�
57; McCarty 1976:16�18; Of�cer 1987:48).

As the mission system declined in the early nineteenth 
century, indigenous populations moved away from many 
mission sites in Sonora, which were then transformed �into 
non-indigenous communities dominated by the settler 
populations� (Jackson 2005:394). In fact, neither Jesuit nor 
Franciscan missionaries in northern Sonora were able to 
alter the pattern of seasonal movement between settlements 
and were hence unable to keep Native Americans con�ned 
to mission settlements (Jackson 2005:398). According to 
Jackson (2005:398�399), this failure on the part of the 
missionaries indicates that the missionaries were unable 
to alter fundamental aspects of Native American economy, 
settlement, or religion. The sense of a distinct, collective 
Catholic identity that could have been created by residing 
at a mission and adopting Christian lifeways did not seem 
to develop strongly for many indigenous people residing 
at Sonoran missions, but those born into mission life were 
probably more attached to the Spanish colonial world, than 
those who were neophytes as adults (Jackson 2005:395). 

Social Identity during the 
Spanish Colonial Period

The encroachment of Spanish settlers into the northern 
frontier of Nueva Viscaya resulted in the formation of new 
identities formed as Spanish colonial and Native American 
groups interacted and adapted to new forms of economy 
and social organization. Fully Spanish individuals were 
typically among the elite of society in New Spain, but the 
vast majority of individuals in the Santa Cruz River valley 
were either Native American or represented a mixture of 
European, African, and Native American biological and 
cultural heritages. 

Studies of social identity in culture-contact studies have 
tended to focus on a �colonized-colonizer dichotomy as 

a fundamental axis of identi�cation� and the impacts of 
European colonizers on indigenous populations and life-
ways (Voss 2005:461). Social identity in Spanish colonial 
contexts was complex and multidimensional and involved a 
wide array of interactions among people of Native American, 
African, and European descent. Sexual reproduction and so-
cial interaction among populations resulted in mixed-heritage 
offspring and the development of new, racialized social iden-
tities. Genetic and cultural blending between groups had the 
potential to create a fair degree of ambiguity in social clas-
si�cation and status (Voss 2005:462).

Spanish colonial identities in the Americas were cate-
gorized according to the sistema de castas, a racialization 
project aimed at classifying identities according to a blood 
quantum scheme. Native American, African, and European 
individuals were considered to be �pure� races, and their 
offspring to be of mixed-race or heritage (Voss 2005:463). 
To organize people in status levels, as many as 40 differ-
ent classi�cations of casta identities were legally codi�ed. 
Lighter skin was generally considered to be of higher status 
than darker skin, but �parentage, class, mannerisms, and 
material practices� were also important to de�ning one�s 
casta and corresponding social status (Voss 2005:463). 
In comparison to other racialization projects, in which 
mixed-heritage children were assigned to the status of the 
lower-status parent, the Spanish colonial system, with all 
of its �ne gradations and ambiguities, offered some �op-
portunities for racial and social mobility� (Voss 2005:463). 
In some cases, people would change castas during their 
lifetime, mostly by asserting their identi�cation with a 
higher-status group. The ways that casta identity affected 
individuals differed among genders. Men of European de-
scent could achieve honor through the sexual conquest of 
women of lower status, but male relatives of women who 
engaged in sexual relations with men of lower status were 
dishonored (Voss 2005:464�465).

Despite the complex layers of racialized identities used 
in differentiating people according to social status, archae-
ological evidence from the Presidio de San Francisco sug-
gests that the �colonists minimized the racial and cultural 
distinctions among themselves through shared practices re-
lated to material culture, dress, and foodways� while avoid-
ing associations with Native American foodways and mate-
rial culture (Voss 2005:467). Voss (2005:470) argues that 
colonists had repudiated the sistema de castas, and instead 
developed common �Californio identities that emphasized 
shared colonial status over individual casta ranking.� This 
apparent avoidance of indigenous material technologies 
and foodways is at odds with �ndings from other colonial 
contexts in the Americas, which have found a distinction 
between �male-public-European and female-domestic-
indigenous material practices� (Voss 2005:471). 

During the early years of the European presence in the 
Santa Cruz Valley, people of purely European descent were 
few and generally in positions of religious or military au-
thority. They were in direct contact with the inhabitants of 
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Tucson and San Xavier del Bac for relatively brief visits, 
separated by long hiatuses. After the presidio was built 
and soldiers, settlers, and servants moved into the area, 
however, the sistema de castas probably became more 
in�uential in de�ning status distinctions and social roles 
among Tucson residents.

Spanish censuses recorded the people living in Sonora 
as Spaniards, mestizos, Indians, and other groups, which 
included coyotes (children of European and Indian par-
ents); mulatos (children of African and European parents); 
lobos (children of African and Indian parents); and casti-
zos (children of European and a coyote) (Jones 1979:185). 
Mestizos were individuals of mixed race and formed the 
vast majority of what Spaniards referred to as gente de 
razon, or people of reason. These were people who had 
adopted the colonial lifeway in mannerisms and dress and 
other outward forms of cultural af�liation with Spanish 
Colonialism, ostensibly because they were capable of 
reason. Perez (2003:16) notes that, by extension, �Indians 
were people who could not reason for themselves� and 
were instead considered �childlike and incapable of ra-
tional decision-making.� 

Spanish social hierarchies were apparently preserved to 
some degree in Tucson. At the same time, Tucson was a 
remote, frontier outpost, with many of its soldiers coming 
from nonaristocratic backgrounds; the necessities of survival 
in the face of Apache attacks and the sometimes harsh des-
ert environment may have instilled a level of solidarity and 
commonality among its inhabitants (Herring 2009). During 
the early nineteenth century, military of�cers were listed in 
military service records as espaæoles, or of predominantly 
European ancestry. Noncommissioned of�cers and soldiers, 
by contrast, were mostly classed as �mestizos, coyotes and, 
occasionally, as mulatos� (Of�cer 1987:92�93). Status distinc-
tions, to the extent they were important, would have played 
out in both subtle and overt ways, affecting the foods people 
ate, living arrangements, marriage and business partnerships, 
privileges, and responsibilities. For the elite, �nding suitable 
marriage partners was dif�cult in remote Tucson, which 
sometimes led to marriage between a commissioned of�cer 
and spouses of lower social status, such that �by the time of 
Mexican independence a certain leveling of the social classes 
had taken place� (Of�cer 1987:92). At the same time, mar-
riages among elite members of society helped to create a vast 
network of political and economic alliances that connected 
elite families in Tucson with other prominent families in the 
Spanish empire.

Tucson during the Spanish 
Colonial Period

During the Spanish colonial period, Tucson was at the 
northern frontier of New Spain and formed a part of the 

Spanish mission system. For much of this period, Tucson 
fell within the jurisdiction of Nueva Viscaya but eventu-
ally came to be in the combined province of Sonora and 
Sinaloa in 1734 (Jones 1979:169). Sonora, which extended 
an inde�nite distance northward from the Rio Yaqui, was 
eventually de�ned as a distinct province in 1830, after 
Mexican independence (Jones 1979:177). 

A series of priests and accompanying military escorts 
had visited Tucson during the late sixteenth and early sev-
enteenth centuries, but their stays were relatively brief and 
their cultural impact on the native populations appears to 
have been minimal. Indeed, for much of the eighteenth cen-
tury, Tucson was a visita of missions farther to the south, 
including San Xavier del Bac, and the missionary pres-
ence was �eeting. Some priests were Spanish in origin, but 
others were from Switzerland, Italy, and Czechoslovakia. 
Because the Catholic priests were sworn to celibacy, they 
did not, at least of�cially, produce offspring with Native 
Americans (Dobyns 1976; cf. Bay et al. 2008:380).1 The 
main impact of Spanish Colonial priests on culture, bi-
ology, and landscapes of the American Southwest was 
an epidemiological impact on local populations through 
the transmission of foreign diseases and technological 
and economic impacts that followed the introduction of 
European cultigens and domesticated animals and metal 
tools (Sheridan 1988). 

Prior to the Spaniards� arrival in Tucson, information 
about the Spanish invaders and their lifeways had probably 
already made its way into the Santa Cruz River valley as 
had Old World diseases and some of the technologies the 
Spaniards brought with them to the frontier (Majewski and 
Ayres 1997; Reff 1991). Majewski and Ayres (1997:66) 
have noted, for instance, that �small portable objects, such 
as beads and metal knives, as well as verbal descriptions of 
the Spaniards, their horses, and accoutrements� would have 
likely arrived in the Santa Cruz River valley in advance of 
colonial agents. Indeed, �a few Spanish artifacts such as 
beads, metal knives, and . . . cow and horse bones� have 
often been found at protohistoric sites in southern Arizona 
(Majewski and Ayres 1997:69). In addition to tools and 
livestock, Old World cultigens, such as watermelon, also 
arrived in the area prior to the arrival of Spanish settlers 
(Sheridan 1988). 

During the �rst half of the eighteenth century, Jesuit 
priests were typically stationed at missions south of 
Tucson from which they occasionally visited Tucson. 
Kino established missions south of Tucson at Guevavi 
and Bac around 1700. These mission sites were oc-
cupied by Jesuit priests only brie�y, however, and be-
tween 1702 and the 1730s, they were visited rarely by 

1 However, according to Stockel (2008), the heavily masculine zeit-
geist of Spanish Colonial society and its concomitant encouragement 
of sexual conquest, at least among socially prominent males, may 
have engendered sexual permissiveness, even among missionaries. In 
other words, priests ideally would have been celibate, but sexual liai-
sons between them and parishioners were not out of the question.
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priests from San Ignacio (Of�cer 1987:4). Kino was 
the �rst missionary to pass through Tucson, doing so 
several times between 1694 and 1697 while en route to 
the Gila River, accompanied by a military escort. In the 
�rst written reference to Tucson, made on September 27, 
1698, Kino referred to the settlement as �San Cosme de 
Tucsón� (Dobyns 1976:4). Kino described the �elds of 
Tucson favorably and on par with those of San Xavier 
del Bac. Watered from the river and from springs, the 
�elds were likely used to grow �maize, beans, squash, 
melons, wheat, cotton, amaranth, chenopodium, devil�s 
claw and tobacco� (Dobyns 1976:5). At San Xavier 
del Bac, the people raised cattle, sheep, and goats, and 
baked wheat bread in an oven Kino ordered to be built; 
residents also built an adobe house and a small church 
at Bac under Kino�s direction (Bolton 1948:1:173�174; 
Hard and Doelle 1978:6�7). 

At the time of Kino�s early visits, several Sobaipuri 
settlements were occupied along the Santa Cruz River in 
the vicinity of Tucson. San Cosme del Tucson was located 
on the west bank of the Santa Cruz River, as were three 
other unnamed rancherías. Another ranchería, San Agustín 
de Ouiar, was located farther north on the east bank of 
the Santa Cruz River near its junction with the Rillito 
River. Here, the Santa Cruz River still maintained its sur-
face �ow before diving underground farther north (Burrus 
1965; Hard and Doelle 1978:3�6). Accompanying Kino, 
Captain Juan Mateo Manje (1954:92) counted 186 houses 
and 800 people in the settlements at Tucson. San Cosme 
later came to be known as San Agustín, confusing the 
identi�cation of speci�c place. Kino estimated there were 
200 families at San Agustín on April 30, 1700, which could 
represent a drastic reduction in population size in just a few 
years (Bolton 1948:1:236).2 According to Dobyns (1976:4), 
the settlements at Tucson were probably not considered 
by the Jesuit to be of major importance. Kino performed 
a few baptisms at Tucson, but he appears to have spent 
little time there.3 

2 Hard and Doelle (1978:3) hypothesize that the name change took 
place after the Pima Revolt in 1751. Tucson also came to be known 
as San JosØ in 1762, when Captain Francisco Elías Gonzalez gave 
it the name when he brought 250 Sobaipuri to the settlement on the 
feast day of San JosØ. The mission site later established on the east 
bank of the river came to be called San JosØ by Euroamericans and 
retained that name into the twentieth century.

3 The �rst resident priest of San Xavier del Bac, Francisco Galvo 
from Valencia Spain, arrived in 1701 and probably visited Tucson 
on occasion, but he was soon forced to leave in 1702 because Native 
Americans were killing his livestock. Tucson was again visited in the 
1720s by Father Agustin de Campos of the San Ignacio Mission, but 
it was not until 1732 that additional priests were provided to develop 
the northernmost missions in Arizona. Philip Segesser, from Lucerne, 
Switzerland, was sent in 1732 to San Xavier del Bac. He spent much 
of his time at San Ignacio and appears to have considered Tucson of 
little relevance. Another missionary from Switzerland, Kaspar Stiger, 

Like the visits to these northern outposts, descriptions of 
the mission of San Xavier and its visita at Tucson are rare 
from the early part of the eighteenth century and reveal the 
tenuous foothold the missionaries had in the Pimería Alta. 
Joseph de Torres Perea, who took over Guevavi in 1741, 
described the mission of San Xavier del Bac on March 16, 
1744, stating that 400 families were living there. He noted 
that they were gentle and were relatively peaceful, but 
that they were �Christians no more in name than reality� 
(Dobyns 1976:8). The residents of Bac were reluctant to 
become involved in Christian rituals, such as baptism and 
marriage by the Church (Dobyns 1976). Several decades 
later, newly arriving Franciscans described the native re-
ligion in the northern Sonoran missions in much the same 
way, as if Christian practices represented only a thin veneer 
that masked fundamentally non-Christian beliefs (Jackson 
2005:274). Although missionaries did not fool themselves 
into believing that sacraments, such as baptism, were de-
monstrative of belief in the Roman Catholic faith, �mis-
sionaries used the administration of sacraments including 
baptism, confession, and communion to measure the pace 
of conversion� (Jackson 2005:242). In the northern frontier, 
conversion was not occurring at a fast pace. 

The Jesuit Father Bernard Middendorf was sent to 
Tucson in 1757 to serve as Tucson�s �rst resident priest, 
where he was given wild fruits and birds� eggs in exchange 
for dried meat (Hard and Doelle 1978:7). However, within 
months of his arrival, he and his party escaped to San 
Xavier after being menaced one evening by several hun-
dred Sobaipuri. Of�cer (1987:38) and Hard and Doelle 
(1978:7) counter that he left because of illness. In order 
to control Native American settlement, Sobaipuri living in 
settlements along the San Pedro were forcibly migrated 
to Tucson in March 1762 (Of�cer 1987:40). Despite the 
move, only around 220 people were observed to live at 
Tucson in 1765. In addition, Tucson�s inhabitants spent 
little time farming and were more involved in hunting 
and gathering wild-plant foods, spending most of their 
time in Tucson during the agricultural season (Dobyns 
1976:23�24).

The replacement of the Jesuits with Franciscans in 1767 
was followed by heightened violence and unrest in Arizona. 
Two settlements north of Tucson were abandoned because 
of Apache pressure, and San Xavier del Bac was raided 
multiple times (McCarty 1976:12�14; Of�cer 1987:46�47). 
On one occasion in February 1769, for instance, Apache 

was sent to Bac sometime shortly after Segesser. During much of 
his time at Bac, he was antagonized by Native American religious 
leaders who destroyed and profaned church property in 1734. Stiger 
probably spent little time at Tucson, returning to San Ignacio to re-
place Campos in 1736. Another missionary, Joseph Fabier, was sent 
to Bac from Cucurpe the following year, but soon died. Ministering 
to the Native Americans at Bac was then taken over by Alexander 
Rapicani, from Naples, Italy, who was stationed at Guevavi and like 
the others before him, probably spent little time, if any, at Tucson 
(Dobyns 1976:7-8). 
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attacked San Xavier del Bac while most of the residents 
were away in the mountains gathering agave (McCarty 
1976:11�14).

The �rst Franciscan missionary to visit Tucson was 
Francisco Hermenegildo TomÆs GarcØs, who had an es-
cort of two military soldiers while posted at San Xavier 
del Bac. During his �rst year living at the mission, GarcØs 
reported that the village was sparsely settled most of the 
time, with most of the O�odham who spent time there 
�either working their �elds along the river or gathering 
agave in the mountains� (McCarty 1976:14). After hav-
ing visited Tucson several times, GarcØs (July 28, 1768) 
described the O�odham living there as �primitive people, 
showing no sign of knowing Christian teachings�even in 
their own language� (McCarty 1976:9). GarcØs appears 
to have earned the trust of the O�odham in Tucson�who 
built a �tiny brush hut among their own� for him�by in-
sisting that he did not want them to work for him (McCarty 
1976:9). The O�odham were also reportedly prepared to 
campaign against the Apache at GarcØs�s command. 

Juan Bautista de Anza, the captain of Tubac, visited 
Tucson in April 1770, shortly after a measles epidemic 
and convinced the Sobaipuri living there to build earthen 
forti�cations to protect the settlement, for which work they 
were to be paid in wheat. Despite the apparent absence of 
Christianity among the Tucson natives, the O�odham also 
requested a church. GarcØs granted the Tucson O�odham 
all the Tucson wheat harvest and half the harvest from San 
Xavier for construction of a church at Tucson, which would 
be built at the O�odham village near the foot of Sentinel 
Peak (McCarty 1976:17, 25). Forti�cations, consisting 
of an adobe mission residence with lookout towers, were 
completed in February 1771, at which point the settle-
ment came to be referred to as San Agustín del Tucson 
(McCarty 1976:25; Of�cer 1987:48). Construction of the 
church began in 1772 and was completed the following 
year (Dobyns 1976:33; McCarty 1976:25). During a visit 
to Tucson in 1797, Father Francisco Iturralde described 
the church as �somewhat deteriorated [but] decent and 
clean� (Chambers and Sonnichsen 1974:5). A two-storied 
structure at San Agustín del Tucson was later built between 
1797 and 1810 by Father Juan Bautista Llorans, who had 
�nished the construction of the magni�cent church at San 
Xavier del Bac in the late 1790s (Greenleaf and Wallace 
1962:12; Hard and Doelle 1978:10).

The Presidio at Tucson
A major transformation in the settlement of Tucson came 
with the selection of Tucson as the site of a new military 
fortress, or presidio. During the late eighteenth century, 
the existing presidios �erected to protect the 2,000 mile 
border [of New Spain] . . . sat in remote, exposed posi-
tions and had undermanned garrisons� (Moore and Beene 
1971:266). To tighten up the northern line of defense, the 

Viceroy of New Spain charged the commander of the San 
SabÆ presidio in Texas, Irishman Hugo O�Conor, with 
the task of determining where frontier presidios should 
be placed. O�Conor chose to move the Tubac garrison to 
Tucson, across the river from San Agustín del Tucson, and 
marked the site with Father GarcØs in August 1775 (Of�cer 
1987:50). The garrison was physically moved sometime 
the following year, or late in 1775; the exact date is unclear 
(Of�cer 1987:51).

At the same time he chose to move the Tubac presi-
dio to Tucson, O�Conor also chose to move the presidio 
at San Mateo de Terrenate to a location farther down the 
San Pedro River near modern Tombstone. Named Santa 
Cruz de Terrenate, this new presidio was abandoned in 
less than 5 years because of supply problems and constant 
Apache attacks (Whittlesey et al. 1994; Williams 1986). 
The Tucson presidio fared much better, but it was still a 
constant target of Apache raids, and much of the garrison�s 
time during the early years of the presidio was spent �ght-
ing Apaches.

Although a mission residence and church were quickly 
built at Tucson earlier in the decade, the same swift effort 
had apparently not occurred with the building of the presi-
dio in Tucson. After his arrival in June 1777, Captain Pedro 
Allande y Saabedra was shocked to �nd that the presidio 
walls had not been built and no funds remained for con-
struction. The presidio walls were �nally up by December 
1783, their completion being spurred by an attack of sev-
eral hundred Apaches earlier in May of that year (Of�cer 
1987:59). The settlement remained vulnerable, however, 
as another Apache attack on the presidio in March 1784 
succeeded in killing �ve soldiers and stealing 150 horses 
(Of�cer 1987:60).

As neighboring settlements located on opposite sides 
of the river, the presidio at Tucson and San Agustín de 
Tucson became inextricably linked, with the presidio of-
fering military protection to the mission settlement and the 
mission offering religious services. A community of paci-
�ed Apaches was established north of Tucson in 1793 as a 
result of the Spanish military strategy of relentless attacks 
on the Apache and the offering of provisions to Apaches 
who settled peaceably at presidio camps (Dobyns 1976:82�
105). The �rst group of Apaches to settle at Tucson was 
a group of around 18 families of Aravaipa Apaches who 
were provided a weekly �ration of corn, meat, tobacco, 
and candy� (Brinkerhoff 1967:13; Of�cer 1987:66; see 
also McCarty 1976:60�63).

By 1804, Captain JosØ de Zœæiga was able to report that 
Tucson had 4,000 cattle, 2,600 sheep, and 1,200 horses and 
that local industries included growing cotton, weaving, 
and working a lime deposit north of the presidio (Of�cer 
1987:80). The Tucson population consisted of 1,015 �sol-
diers, settlers, and Indians� (McCarty 1976:86), although 
the garrison had �no formal militia of cavalry or infantry�; 
only 5 recruits were present (McCarty 1976:88). Military 
service was provided by the settlers, who were obligated to 
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protect the settlement in exchange for the use of farmland 
and residential lots, as well as free religious instruction 
from the Tucson parish (McCarty 1976:88).

Tucson had a company store that sold items such as wax, 
chocolate, and merchandise from East Asia. The only taxes 
were for the purchase of tobacco. The Sobaipuri who had 
lived so long in the area continued to die off from disease 
and were supplanted by Tohono O�odham moving into the 
area. A few Spanish families attempted mining, farming, 
or ranching in outlying areas along the San Pedro River 
and in Arivaca, but most settlers remained close to the es-
tablished communities of TumacÆcori, Tubac, or Tucson 
(Of�cer 1987:82�83; Sheridan 1995:37�38).

For their subsistence, settlers at Tucson �planted corn, 
wheat, barley, and vegetable crops, in addition to fruit 
trees and grape vines� (Of�cer 1987:15). Captain Antonio 
Narbona also initiated a practice of planting crops at Tres 
Alamos, along the San Pedro River, but the �elds were 
highly vulnerable to Apache raids (Of�cer 1987:89). Fish 
obtained from rivers in the region (Brinkerhoff 1967:17) 
and wild game contributed to the diet, but domesticated 
livestock and agricultural products likely formed the 
majority of foods consumed by Tucson residents (see 
Chapter 7).

Apache raiding �uctuated through the years. The �rst 
few decades of the nineteenth century were apparently 
relatively peaceful, in terms of Apache attacks, as few raids 
on Tucson were reported. Regular patrols were sent from 
Tucson to �ght Apaches during the early years of the cen-
tury, including 12 patrols between 1807 and 1811, which 
collectively resulted in the death or capture of 120 Apaches 
(Brinkerhoff 1967:18).

The number of soldiers in Tucson increased during the 
1810s. A December 1818 roster of the Tucson presidio re-
corded 103 personnel on active duty and 17 retired person-
nel in residence (McCarty 1976:137�143). The settlement 
also continued to attract additional peaceful Apaches, some 
of whom were baptized (Brinkerhoff 1967:17). Despite 
population growth, agricultural production between 1813 
and 1819 faltered because of an increased Apache threat 
and the abandonment of Tres Alamos. As a result, Tucson 
was forced to rely on the grain supply of settlements far-
ther to the south, and many frustrated settlers left Tucson 
prior to Mexico�s independence from Spain (McCarty 
1976:134).

The Mexican Period 
(1821–1856)

Tucson became part of Mexico when Mexico gained in-
dependence from Spain in 1821. At the time of Mexican 
independence, Father Juan Vaæo at Bac counted 287 Native 

Americans at Bac and San Agustín; 318 Native Americans 
and 62 Hispanic settlers were counted at Bac and San 
Agustín the following year (Dobyns 1962:29; Hard and 
Doelle 1978:10). One of the few immediately noticeable 
changes in Tucson was a change in community leadership 
from military to civilian sectors. JosØ León was elected 
as Tucson�s �rst civilian mayor in December 1824; prior 
to this, the town had seen only military leadership (Thiel 
2005:7). 

After Mexican independence in 1821, the presidio sys-
tem and its command essentially remained in place, but 
little attention and few funds were allocated to the frontier 
presidios in the early years of the Mexican government 
(Brinkerhoff 1967:18�19).The stability of relationships 
with paci�ed Apaches declined as funds dried up to supply 
rations of beef, grain, brown sugar, and other foodstuffs. 
The rationing program in Sonora of�cially ended in 1831, 
but rationing appears to have continued in Tucson. In 1835, 
486 Apaches Mansos were enumerated in Tucson, each 
receiving around 3 1/3 quarts of wheat per month (Of�cer 
1987:133, 363:n.60). The Apache presence in Tucson re-
mained strong enough that �Tucson in the 1830s was as 
much an Apache as a Mexican community� (Sheridan 
1995:46). Tucson�s military leaders also signed a peace 
treaty with Pinal Apaches in March 1836, agreeing to allow 
Apache to temporarily settle where Aravaipa Creek meets 
the San Pedro River. The treaty regulated Apache travel to 
Tucson and required Pinal Apache chiefs to report to the 
commander of the Tucson presidio every 2 weeks, provid-
ing information on activities at the Apache settlement and 
those of hostile groups (Of�cer 1987:137). 

Despite efforts to maintain a paci�ed Apache community 
in Tucson, the ending of the rationing program for many 
paci�ed Apaches in Sonora forced them to seek other 
means of subsistence, and consequently, raiding increased 
in the region. The Hispanic presence at many settlements 
dwindled as residents feared for their lives and caring 
for agricultural �elds and livestock became increasingly 
dangerous. For protection, military escorts sometimes ac-
companied Tucson�s farmers to their �elds, and to avoid 
theft, livestock were brought into the presidio at night 
(McCarty 1997:13).

Ignacio Zuniga wrote in 1835 that the temporarily peace-
ful conditions experienced in the early part of the nine-
teenth century had already begun to erode with the begin-
ning of the Mexican independence movement in 1810. Far 
removed from political happenings in Mexico City, the 
Sonoran presidios had remained loyal to Spain, and their 
experienced soldiers were frequently called upon to �ght 
the rebellion rather than protect settlements from Apaches 
(Of�cer 1987:84�87).The vulnerability of residents in 
the northern frontier of Mexico led to the establishment 
in 1828 of a state militia and the request for 100 muskets 
to be sent to Tucson to arm civilians (Of�cer 1987:112). 
The situation had become so dire that the political chief 
of the Arizpe district (which included Tucson), Manuel 
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Escalante y Arvizu, reported to the acting governor of 
Arizpe that the attacks had reduced cattle herds to no more 
than 25 head per settler; horses were few and had to be 
closely watched, and bulls and oxen needed to be guarded 
at the fort at night. In addition, increased population had 
led to a water shortage for Tucson residents, and food was 
scarce. The abandonment of cultivation at Tres Alamos and 
unwillingness among Tucson�s military commanders to 
buy local produce resulted in the importation of food from 
the Magdalena River valley. The situation had become 
so bad, in fact, that Escalante warned that the settlement 
could be abandoned, unless well supplied and protected 
(Of�cer 1987:113). Apache raiding continued to increase, 
but funding for troops remained out of reach. Twenty-eight 
Hispanic settlers, along with 48 O�odham from Tucson and 
San Xavier, offered their services in campaigning against 
hostile Indians, and several Tucson residents offered pro-
visions, limited as they were (Of�cer 1987:119).

The Mexican period also saw the dismantling of the mis-
sion system, resulting in the deterioration and neglect of 
mission facilities and the absence of regular priestly activi-
ties in Tucson. The expulsion law of December 20, 1827, 
which expelled Spaniards from Mexico, �left most of the 
missions, including those on the Sonoran frontier, without 
priests� (Dobyns 1959:589; Whalen 1964:19). Father JosØ 
María PØrez Llera was placed in charge of the missions 
of the Pimería Alta, including San Xavier del Bac. In an 
1830 report to Llera on the condition of San Xavier del 
Bac, Fernando María Grande noted that the mission had 
extensive �elds that had once supplied the mission and the 
Tucson presidio. He also noted that O�odham from Santa 
Ana and Santa Rosa ��ock to San Xavier to help with the 
harvest . . . Indian tribes of the Gila River also arrive here 
in great numbers to pass the frugal winter season, but they 
return home in the spring� (quoted in McCarty 1997:23). 
As the mission was without a priest, the mission residence 
was closed and all portable church property stored inside; 
the key was given to a native leader, Juan Ignacio Zapata 
(McCarty 1997:24). 

After the expulsions, priests from Magdalena and San 
Ignacio would occasionally make the long journey to 
visit the missions in Arizona, accompanied by escorts 
of �twenty-�ve to thirty men� (Whalen 1964:26). Often, 
these escorts were provided by Tucson residents to ensure 
religious instruction and the administration of religious 
sacraments. The priest at San Ignacio, Father Antonio 
GonzÆlez, of�ciated at four marriages in Tucson on June 
9, 1835 (Whalen 1964:22). By the following decade, a 
pattern of annual visits in late August�early September 
appears to have been established, perhaps to take advan-
tage of the concentration of Native Americans in the area 
during harvest season.

A further blow to the mission system was dealt in 
1834, when a secularization law converted the function-
ing missions of Mexico into secular parishes. However, 
at that time, the mission system had declined in Arizona 

to the extent that no missions were functioning (Whalen 
1964:21). Still, the security of church property remained a 
concern. In 1840, the former priest from San Xavier, Father 
Rafael Díaz, visited the old mission at Tucson and removed 
the sacred vessels and church ornaments to Imuris, Mexico 
(Whalen 1964:23). 

An 1843 report by Joaquín Quiroga on the mission 
at Tucson (then a satellite of San Xavier del Bac [Hard 
and Doelle 1978:10]) described it as having a mission 
church, a 10-room, two-story mission residence, a gra-
nary, two enclosed gardens or orchards, and a cemetery. 
The church and mission residence were both deteriorat-
ing and in the process of collapsing; the garden walls 
were collapsed and the fruit trees barren, and the gra-
nary falling into ruin, but the cemetery was described 
as being in �excellent condition� (McCarty 1997:90). 
Religious paraphernalia used in Catholic ceremonies 
had all been removed to Imuris by Father Rafael, sug-
gesting that no regular religious ceremonies (including 
baptism) were planned there (McCarty 1997:90). Only 
six Native Americans remained to tend the mission agri-
cultural �elds, and Mexican American settlers from the 
presidio had taken over much of the remaining farmland 
(McCarty 1997:91). Quiroga�s report suggested moving 
40 Kohatk families living at San Xavier to Tucson and 
repairing mission facilities to encourage O�odham to 
come in from the desert and become Christianized: �For 
lack of religious attention, many Indians have aban-
doned religious practice, left the missions, and returned 
to the open desert� (McCarty 1997:92). 

For the remainder of the Mexican period, priests 
made only occasional visits to San Xavier del Bac and 
Tucson. The priest at Magdalena, Father Trinidad Garcia 
Rojas, visited Tucson annually between 1844 and 1847 
in the late summer (Whalen 1964:24). Father Francisco 
Marquez visited Tucson and San Xavier in January 
1849, when he administered large numbers of baptisms, 
con�rmations, and confessions at both places and of-
�ciated two marriages at Tucson (Whalen 1964:25). 
Yet another priest, who may have been Father Vasquez 
from Caborca, visited Tucson in September 1855 at 
the same time that cattlemen had stopped in Tucson 
while herding cattle from Texas to California. To them, 
Vasquez appeared to be the resident priest, although he 
was only visiting (Whalen 1964:30). That same year, 
the commander of the Tucson presidio, Don Hilarion 
Garcia, removed the sacred vessels, church ornaments, 
and statues of the presidial church to Imuris (Whalen 
1964:23).

Another change during the Mexican period was the 
�gradual encroachment of Anglo-Americans from the 
eastern United States� (Thiel 2005:7). American trappers 
�rst visited Tucson in 1826, but their presence was short-
lived and transient, making an impression on the small iso-
lated community but leaving no lasting impact (McCarty 
1997:8�9). Most trappers ignored the requirement to check 
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in at Tucson and trapped along the Gila River and other 
well-watered locales without of�cial permission (Sheridan 
1995:42�43). 

A larger contingent, the Mormon Battalion, paid an 
equally brief visit was to Tucson in 1846 during the 
Mexican-American War. Led by Philip St. George Cooke, 
the battalion entered the town unopposed by Mexican 
troops, who had withdrawn to San Xavier and taken two 
brass cannons with them. En route to the Paci�c Coast, 
Cooke had assured the military leadership in Tucson that 
he did not see Tucson as a foe and did not intend to en-
gage in battle, instructing his troops to respect the pri-
vate property of the town�s citizenry. Tucson residents 
traded beans, �our, tobacco, quinces, and other items to 
the troops, who described Tucson, and the products they 
obtained, favorably in their journals (Bigler 1932; Golder 
1928; Jones 1931). 

Visits to Tucson by Americans soon became more fre-
quent with the discovery of gold in California in 1848, 
initiating a mad rush across the American West to the 
California gold�elds. Many would-be argonauts passed 
through Tucson while following a route along the Santa 
Cruz River north to the Gila River. It has been estimated 
that as many as 50,000 argonauts travelled along Cooke�s 
wagon road to California in 1849 and 1850, with many of 
them passing through Tucson (Sonnichsen 1987:34).

One argonaut, A. B. Clarke (1852:73), traveled through 
Tucson as a member of a wagon train, the party consist-
ing of �Mexicans, French, Irish, Negroes, Americans, 
and Scotch.� In his journal, Clarke (1852:73) noted that 
on May 30, 1849, at San Xavier del Bac several hundred 
O�odham and some Apaches were �camped on a creek near 
the town.� At Tucson, his party was able to obtain meat, 
bread, milk, and �our, the latter of which had been ground 
in a mule-driven mill. Milk was provided in tightly woven, 
watertight baskets and cost 6 cents for 2 quarts. Clarke 
(1852:73) also purchased mule shoes from a blacksmith 
for a dollar each. 

By 1850, the Hispanic population of southern Arizona 
had decreased to less than 1,000 but was concentrated 
at Tucson (Of�cer 1987:4). Tucson residents were now 
�accustomed to the 49ers. United States money was ac-
cepted by local residents, who were selling foodstuffs, 
animals, and containers� (Thiel 2005:9). Despite the 
increasing American presence in town, several hundred 
Apache warriors raided Tucson in December 1850, driv-
ing away livestock and in the process �killing four peo-
ple, wounding another, and taking �ve others captive� 
(Thiel 2005:9). The following year, the population of 
Tucson was decimated by a cholera epidemic that killed 
an estimated thousand people in the Altar Valley and a 
quarter of the population in Tucson (Of�cer 1987:24). 
By the time of the Gadsden Purchase in 1854, there were 
perhaps �four or �ve hundred souls� living in Tucson, the 
population having decreased by as much as 50 percent in 
half a decade (Browne 1869:133).

The Gadsden Purchase

Completed in April 1854, the Gadsden Purchase was the 
last major territorial acquisition of land within the contigu-
ous United States (Figure 50). The purchase, named for the 
U.S. ambassador to Mexico, consisted of a large area of 
southern Arizona, south of the Gila River, and a portion of 
southwestern New Mexico west of the Rio Grande. With 
the Gadsden Purchase, Tucson became a part of the United 
States within the territory of New Mexico.4 Mexican sol-
diers remained in Tucson waiting to be relieved until 1856 
when Major Enoch Steen was ordered to establish a post 
at Tucson with four companies of the 1st U.S. Dragoons 
(Altschuler 1969:216). With the arrival of the U.S. mili-
tary, the Mexican military garrison of Tucson moved to 
Imuris, Mexico, around 100 miles south of Tucson. One 
of the greatest losses stemming from the departure of the 
Mexican troops was that they took with them all the civil, 
religious, and legal documents from the Mexican period 
(1821�1856), making land claims in Tucson dif�cult to 
settle and obscuring our historical understanding of this 
important period (Of�cer 1987:xv; Sheridan 1986). 

Major Steen was not enamored of Tucson and decided to 
establish a camp at Calabasas, some 65 miles from Tucson. 
Steen was ordered the following year to move closer to 
Tucson, but instead he moved his post to Fort Buchanan in 
the Sonoita Valley, citing as his reason a lack of adequate 
forage, wood, and water in Tucson. The U.S. military 
presence remained distant from Tucson for the remainder 
of the decade until the town was again occupied by �rst 
Confederate and then Federal troops during the U.S. Civil 
War. A few Euroamerican entrepreneurs moved to Tucson 
shortly after the Gadsden Purchase, but the town remained 
almost entirely Mexican American and Native American 
until the arrival of troops during the Civil War.

Conclusions

In this chapter, we have provided information on the pro-
tohistoric and historical periods in southern Arizona and 
Tucson, prior to the establishment of the Alameda-Stone 

4 While surveying the new U.S. boundary, Lieutenant Michier (in 
Emory 1857) described Tucson as �inhabited by a few Mexican 
troops and their families, together with some tame Apache Indians. 
It is very prettily situated in a �ne fertile valley at the base of the 
Sierra de Santa Catarina. Some �ne �elds of wheat and corn were 
ready for the sickle [this was June]. Many varieties of fruit and all 
kinds of vegetables were also to be had, upon which we indulged 
our long-famished appetites. The Apaches, under the direction of the 
Mexicans, do most of the labor in the �elds� (Emory 1857:118). 
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cemetery. We have discussed the early Spanish entradas, 
Native American groups, the Spanish mission system, 
Hispanic and Native American settlement, and the settle-
ment and development of Tucson as a frontier outpost of 
the Spanish empire and Mexico. It should be clear from 
these discussions that Tucson started out as a collection 
of Sobaipuri O�odham ranchería settlements nestled along 
the banks of the Santa Cruz River, where agriculture was 
performed on a seasonal basis. Native American groups 
were heavily affected and transformed by the devastating 
effects of Old World diseases and were receptive to some 
of the technologies and opportunities offered by Spanish 
missionaries, soldiers, and settlers, but they were resis-
tant to the full acceptance and assimilation of European 
Christian lifeways and religious practices. The inhabitants 
of Tucson, as a remote outpost, were less affected by the 
mission system than the Native Americans living farther 
south in Sonora, as missionaries and soldiers spent so 
little time among them. The Europeans themselves had a 
dif�cult time settling the Santa Cruz River valley, not to 
mention Christianizing the natives, in large part because of 
Native American resistance and to the unrelenting raiding 
activities of Apache groups, who terrorized Europeans and 
Native American groups alike at every opportunity. 

A �rm foothold was established by Spanish settlers at 
Tucson only with the establishment of a military garri-
son, whose soldiers spent much of their time �ghting the 
Apache. The effects of Apache raiding were so great that 

livestock herds and supply lines were dif�cult to maintain, 
and agriculture production was frequently disrupted. Many 
of these conditions only worsened during the Mexican 
period, as Tucson remained a distant frontier post and the 
funds available for maintaining the garrison and provi-
sioning paci�ed Apaches disappeared. The expulsion of 
Spaniards from Mexico and the secularization of the mis-
sion system contributed to the deterioration of the mission 
system and the withdrawal of missionaries from Tucson. As 
a consequence, mission facilities were abandoned, emptied 
of valuable items, and began to deteriorate. For much of 
the Mexican period, religious sacraments were received 
on an annual or multiannual basis and the visits of priests 
to Tucson were accomplished by sending out large escorts 
to bring priests to the town. Epidemics also continued to 
strike Tucson, including a particularly devastating cholera 
epidemic in 1851 that killed a quarter of the population. 
Despite the many dif�cult obstacles they faced, life went 
on in Tucson and the resilient inhabitants made a living 
from Sonoran Desert environment. 

The Mexican period also saw the gradual arrival of 
Euroamerican visitors to Tucson from the eastern United 
States, particularly during the California gold rush. This 
process probably began to familiarize Tucsonenses with 
the growing American economy. Soon enough, they too 
were part of the United States with the Gadsden Purchase 
in 1854, beginning a long process of social, demographic, 
and economic transformation that took place while the 

The Gadsden Purchase (after Walker and Bufkin 1979:Figure 22).Figure 50. 
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Alameda-Stone cemetery was in use. In the following chap-
ter, we discuss life in Tucson after the Gadsden Purchase, 
while the Alameda-Stone cemetery was in use, as well as 
present information on the history and archaeology of the 
Alameda-Stone cemetery. 
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The Gadsden Purchase in 1854 transformed Tucson from 
a remote town on the far edge of northern Mexico to a re-
mote town on the frontier of the American West. With the 
expansion of the United States into the American West, 
Tucson was becoming incorporated into modern capital-
ist structures that were dependent on the federal govern-
ment and provisioned by distant markets. The American 
West, de�ned as the continental United States west of the 
ninety-eighth meridian, was �a dynamic periphery of an 
evolving American world system,� connecting Tucson to 
other parts of the United States as well as other parts of the 
globe (Hardesty 1991:30). At the time, southern Arizona 
was peripheral to other major regions of the American 
West, being �distinctly smaller in population, simpler 
in economies, without major cities, and more dependent 
upon external services� (Meinig 1998:145). Mining com-
munities, ranches, and military outposts increasingly in-
corporated natural and cultural resources into centralized 
systems of production and control, whereas commercial 
and political frontier centers like Tucson connected people 
and resources to distant centers of power and commerce 
(Hardesty 1991; Heilen and Reid 2009). As such, the 
American West, including places like Tucson, was an arena 
of political, cultural, and economic con�ict and conquest 
(Limerick 1987).

As a United States settlement, Tucson�s population in-
creased rapidly, from a town of a few hundred individuals 
at the time of the Gadsden Purchase to a town of several 
thousand individuals by the 1870s. While the cemetery 
was in use, the town remained largely Hispanic in terms of 
culture; Spanish remained the dominant language and lo-
cal foods and customs still dominated diets, entertainment, 
and living arrangements. Yet, more and more people and 
goods from other parts of the United States and other ar-
eas of the globe were being transported into Tucson. Many 
of the newer residents were non-Hispanic Euroamerican 
adult males who came to Tucson either with the military 

to occupy the various military posts in the region or to 
take advantage of the economic opportunities provided by 
the expansion of the western frontier of the United States. 
Many of these individuals, along with their Hispanic coun-
terparts, were involved in mining, transportation, or ranch-
ing and were eager to secure an early share in emerging 
capitalist market opportunities. 

As discussed in the previous chapter, Tucson at the 
time of the Gadsden Purchase was occupied by Mexican 
American soldiers, settlers, and their families, as well as 
members of different Native Americans groups, including 
Tohono O�odham, Akimel O�odham, Yaqui, and Apaches. 
When the U.S. military arrived in Tucson in 1862 to thwart 
Confederate incursions into Tucson, the frontier town 
was considered by many newcomers to be a rough and 
dangerous place, but the local residents were hospitable, 
generous, and resourceful. By and large, Los Tucsonenses 
were grateful to have the security and prosperity of the 
now-American town bolstered by military forces and an 
improved supply chain. Yet American attitudes toward 
the once-Mexican town varied from pleasantly surprised 
to openly hostile. Some visitors and new residents were 
positive about the people and the place, but others were 
overtly negative about what they considered to be a law-
less, dirty, and slovenly town on the far outskirts of the 
American frontier. As Sheridan (1986:15�16) has noted, 
however, Tucson was a resilient and cooperative commu-
nity adapted to scarcity and isolation. 

Increasingly, people predominantly from different parts 
of the United States, Canada, and Europe, many of whom 
were of non-Catholic religious backgrounds and who came 
to be described as Anglo-Americans in much historiog-
raphy for the period, moved into Tucson. At �rst, many 
of these recent migrants moved into the �nest houses of 
the old presidio and found prominent positions for them-
selves in the local economy and in city government. They 
mingled with the Mexican population, and some took local 
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brides and started families. The Mexican American elite 
of the town tended to af�liate themselves, at least politi-
cally and economically, with the newly forming Anglo-
American elite, but the large majority of Tucson�s Mexican 
Americans were working-class people who worked as 
wage laborers in ranching or agriculture, or as teamsters 
or laundresses (Sheridan 1986, 1995). Census records sug-
gest large numbers of adult males and females were mi-
grating to Tucson from Mexico as well, but many Mexican 
Americans in Tucson were members of more or less local 
families who had resided in the surrounding region for gen-
erations. As a result, the Mexican American segment of the 
community was organized around extended families and 
lived in accordance with southwestern traditions of ranch-
ing, farming, and wild-plant collection, whereas the non-
Hispanic Euroamericans moving into town�at least while 
the cemetery was in use�were mostly adult males who 
adapted to the local traditions and environment to the ex-
tent necessary, but who also adhered to imported lifestyles 
and cultural expectations from other regions as well. 

In many cities of the American West, this process of 
internal colonization led to racialization and economic 
subordination based on emerging ethnic and racial catego-
ries. Sheridan (1986) has argued that, in contrast to cities 
like Los Angeles and Phoenix, the Tucsonenses� close ties 
to families in Sonora, Mexico, insulated them somewhat 
from the growing racial and class-based subordination of 
Hispanic workers that occurred throughout the American 
Southwest after the Gadsden Purchase. Despite this, the 
dependence of the city�s economy on a steady supply of 
low-cost wage labor ensured that most Mexican Americans 
in Tucson were economically subordinated throughout the 
latter part of the nineteenth century and afterward. During 
the period the cemetery was in use, a growing rift separated 
these groups, to the extent that segregated neighborhoods 
of Mexican Americans and Anglo-Americans had devel-
oped by the time the cemetery was closed. 

Divisions in the community were also based in religion, 
corresponding fairly neatly to a division along ethnic lines. 
Many of the newly arriving Euroamericans were Protestant, 
whereas most Hispanics were Catholic. Protestants were 
considered a grave threat to the Catholic Church, which 
came to position itself in opposition to Protestants over 
core public issues, such as the opening of public schools or 
the administration of the San Xavier del Bac reservation. 

Yet, one thing remained common for all the people of 
Tucson during the early years of this American settlement: 
where they placed their dead. Archival research conducted 
prior to and during excavation of the Alameda-Stone cem-
etery suggested that this was the only cemetery in Tucson 
while the cemetery was in use. Historical information, 
however, was relatively scarce on many aspects of the 
cemetery, including when the cemetery opened, where 
speci�c individuals or groups were buried, and how many 
burials were exhumed historically or disturbed by con-
struction events after the cemetery closed. Archaeological 

excavation provided further information that supplemented 
archival information, but a number of speci�c questions 
regarding the use and abandonment of the cemetery re-
main unresolved.

This chapter is divided into three parts. The �rst part 
of this chapter discusses the historic context of Tucson 
while the cemetery was in use, providing information on 
military activities in Tucson, town administration, demo-
graphic trends, economy and culture, and religious practice 
in Tucson. The second part discusses cemetery reform in 
Mexico and the United States prior to and during use of 
the Alameda-Stone cemetery. This is followed by a dis-
cussion of the historic and archaeological context of the 
Alameda-Stone cemetery.

The Military Presence in 
Tucson

With the Gadsden Purchase, Tucson became part of the 
United States, but it was not until 1862 that the U.S. 
Military had a sustained presence in Tucson and the mili-
tary section of the Alameda-Stone cemetery came to be 
�rst used for burial. At the time of the Gadsen Purchase, 
Tucson fell within the New Mexico Territory. A petition 
was soon issued to Congress in 1856 to divide the New 
Mexico Territory in two, with Tucson being in the Arizona 
Territory, but the petition was defeated because the popu-
lation of the proposed area was considered too small. The 
desire to create a new territory was revisited again 4 years 
later when a convention of delegates met in Tucson in 
1860 to create a provisional Arizona Territory south of the 
34th parallel north and adopted a constitution. Soon after 
the outbreak of the Civil War, conventions at La Mesilla 
(in New Mexico) and Tucson adopted an Ordinance of 
Secession in March 1861, declaring independence from 
the United States and creating a provisional Confederate 
Territory of Arizona. Many recent arrivals in Tucson were 
from the southern United States and sympathized with the 
Confederate cause, but they were also concerned about 
the lack of military protection following the departure of 
federal troops from the region (Sheridan 1995). Many resi-
dents felt vulnerable to the threat of Apache attack, but the 
town�s population also experienced a general lack of safety 
and security. Sonnichsen (1987:56), for instance, has noted 
that around the time of the Gadsden Purchase, �There were 
no courts within reach, no real law and order, no elective 
or appointed of�cials the citizens could call on without 
risking their lives in a journey across Apachería.�

Foreseeing an imminent invasion of southern Arizona, 
the U.S. Army withdrew from Forts Breckinridge and 
Buchanan and marched to New Mexico to defend forts on 
the Rio Grande. As part of the withdrawal, post buildings 
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and supplies were destroyed to prevent their use by the 
Confederacy. At Tucson, a mill was burned, along with 
�the �our and other stores� (Altschuler 1969:218�219; 
Wagoner 1975:443�452).

The Confederate Territory became official when 
Confederate President Jefferson Davis signed a procla-
mation on February 14, 1862. Just 2 weeks later, about 
a hundred confederate troops of Company A and several 
territorial ranger companies arrived in Tucson under the 
command of Captain Sherod Hunter (Faust and Randall 
2003:127; Masich 2006:30�31). The company consisted 
of Texans and former Arizonans who Hunter had specially 
selected to �occupy Tucson, enlist Southern sympathiz-
ers from California, and establish amicable relations with 
the Sonorans, Papagos, and Pimas� (Masich 2006:187 n. 
92). 

The arrival of Confederate Troops in Tucson was met 
without opposition and seems to have been welcomed 
by Tucson residents. Many recent Anglo-American ar-
rivals in Tucson were Southern sympathizers, and the 
town in general was eager for the protection the troops 
could offer from the Apache threat. Tucson residents also 
seem to have felt abandoned by Federal troops (Faust and 
Randall 2003:128).1 Like their Federal contemporaries, the 
Confederate soldiers considered Apache hostilities as the 
greatest impediment to settling the region. In fact, Colonel 
Baylor wrote an order for the confederate Arizona Guards 
stationed at Tucson to entice Native Americans into peace 
talks with the offer of whiskey and then to slaughter all 
the adults and sell the children into slavery. The order was 
never followed, however, and Baylor was removed from 
his command by Jefferson Davis after the general learned 
of the order (Wagoner 1970:20).

Two months earlier, in December 1861, General in Chief 
George B. McClellan had approved an operation to thwart 
the Rebel invasion of New Mexico Territory with troops 
from California. The plan entailed sending Federal troops 
in California to Tucson over the abandoned Butter�eld 
Overland Mail route. James Henry Carleton was selected 
to lead the column (Masich 2006:10�12). Many of the men 
who enlisted in California were miners who had some level 
of formal education and were between the ages of 18 and 
45. Masich (2006) has described these men as avid risk-
takers who were used to working outdoors under harsh 
conditions. 

Federal troops sent to Tucson to repel the Confederates 
�rst headed to Fort Yuma, near the mouth of the Colorado 
River, from where they were to continue on following the 
Gila River along the old wagon route of the Overland Stage 
Company. Troops took advantage of wells and water tanks 

1 One of several spies sent by the U.S. military to Tucson to moni-
tor the Confederate occupation, Frederick C. Buckner, obtained 
a letter from merchant Solomon Warner indicating that Tucson 
had been harried by Apache raids, and the local residents were 
eager for military protection of any kind, regardless of af�liation 
(Masich 2006:30�31).

at the abandoned stage stations along the route and cut 
hay for forage along the way. Captain McCleave started 
off early from Yuma with a small number of troops and 
was soon captured at White�s Mill near Pimas Villages by 
Confederate troops.2 Confederates also burned haystacks 
at six stations along the Gila to slow the column�s ad-
vance (Faust and Randall 2003:128; Masich 2006:32�33; 
Wagoner 1970:11). 

After McCleave�s capture, Carleton placed Captain 
William P. Calloway (Company I, First California Infantry) 
in command of a force of 272 men who, equipped with 
200 wagons and around 1,200 mules, advanced to Tucson. 
Their wool fatigues and the heavy equipment they had to 
carry in the hot desert heat made for an exhausting and 
physically taxing journey. Poorly designed regulation 
knapsacks were also incredibly uncomfortable, causing 
Company A to mutiny after being forced to wear them 
during all drills. Nonetheless, the hardiness of the men and 
the decision to travel at night left the soldiers in relatively 
good health (Masich 2006:27, 42, 77). Soldiers cut hay for 
livestock along the route, carefully measured distances be-
tween camps and stations, and kept an ever-watchful eye 
for Apache warriors. Due to their origins, the troops that 
marched the nearly 600 miles from Los Angeles to Tucson 
came to be known as the �California Column� (Hand 1996; 
Masich 2006:47). One soldier in the California Column, 
Sergeant George Hand (1994,1996), kept a diary of his 
military experiences and later came to be a saloon keeper 
in Tucson who recorded in his diary many of the deaths 
that took place in Tucson while the Alameda-Stone cem-
etery was in use (see O�Mack 2006; Chapter 4,Volume 2 
of this series). 

So as to not raise the suspicion of Confederate spies, 
Carleton forbade soldiers from correspondence with 
newspapers, gave instructions in code, and claimed that 
the mission was aimed at suppressing the Tonto Apaches. 
All company commanders were instructed �not to en-
gage any Indians encountered on the road to Tucson� 
(Masich 2006:36). At Pimas Villages, Calloway�s 
command purchased wheat from the Akimel O�odham 
and learned of the existence of 10-man Confederate 
picket post at an isolated volcanic hill around 40 miles 
northwest of Tucson known as Picacho Peak (Masich 
2006:38). Disregarding orders to travel to Tucson by a 
different route, Calloway headed instead to Picacho and 
sent two detachments to cut off a possible Confederate 
retreat to Tucson. Failing to meet up with the detach-
ment led by Lieutenant Baldwin, Lieutenant Barrett�s 
detachment surprised the confederate picket commanded 
by Sergeant Henry Holmes while the soldiers were 

2 Pimas Villages was a series of 10 Pima and 2 Maricopa set-
tlements located along the Gila River around 12 miles east 
of Maricopa Wells, a stage station and trading post along the 
Butter�eld Overland Mail route and near the con�uence of the 
Gila and Santa Cruz Rivers, near present-day Phoenix (Masich 
2006:157 n. 12, 181 n. 77)
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relaxing. Despite an early advantage, Lieutenant Barrett 
lost not only the engagement but his life, along with 
the lives of George Johnson (Company A, 1st Cavalry, 
California Volunteers) and W. S. Leonard (Company D, 
1st Cavalry, California Volunteers). The dead were bur-
ied in an impromptu burial ground at the base of Picacho 
Peak. Johnson and Leonard were later moved to the 
Alameda-Stone cemetery (List of the Captured, Missing, 
Killed and Wounded in Action, of the 1st Regiment of 
Cavalry Cal Vols, signed by Lieutenant Colonel E. E. 
Eyre, 1st California Cavalry; National Archives and 
Records Administration, Record Group 92, Entry 225, 
Box 1159). Calloway fell back to Pimas Villages to re-
group, where he constructed earthen forti�cations and 
named the camp �Camp Barrett,� in honor of his fallen 
comrade (Masich 2006:42). This small engagement is 
generally considered to have been the westernmost skir-
mish of the civil war.

The �nal push to Tucson, considered by Carleton to be 
the key to the security of Arizona, was begun from Pima 
Villages on May 14, under the command of Colonel West. 
West had been instructed to not underestimate the confed-
erates and to take the town only if a victory was assured. 
California papers were at the time erroneously reporting 
that the Confederates had 1,500 troops at Tucson (Faust 
and Randall 2003:129). Unbeknownst to West and his men, 
the much smaller number of Confederates had abandoned 
their position in Tucson 10 days earlier. Company B of 
the 1st California Cavalry, commanded by Captain Emil 
Fritz, arrived in Tucson on May 20, 1862. Upon entering 
the town, troops hit the ground at the sight of canales, or 
water spouts, protruding from house roofs. The anxious 
troops thought these were guns, but soon relaxed after 
they learned the Confederates had retreated (Faust and 
Randall 2003:129; Masich 2006:46). In all fairness, prior 
intelligence held that Tucson was �being entrenched, the 
houses crenelled for musketry� (Letter from Our Open 
Army Correspondent, Alta, May 24, 1862, in Masich 
2006:165).

A letter to Alta dated June 16, 1862, from a member of 
the California Column described Tucson as

A little, old, Mexican town, built of adobe, and 
capable of containing about �fteen hundred souls. 
The Santa Cruz runs within a mile of the town, 
and feeds the numerous ditches that irrigate the 
beautiful little valley that extends to the high hills 
to the westward, and which was, a week since, one 
vast �eld of �ne grain, harvesting having been 
commenced. The climate of Tucson is dry and 
healthy, and the soil will produce almost anything 
planted. The peach, quince, �g, and pomegranate 
grow to perfection. Upon our arrival in Tucson, 
we found it lively with U.S. Volunteers, but aban-
doned by its former population. Since then, how-
ever, they have been coming daily, and a better 

pleased set of people cannot be found. Some who 
have returned have been required to take the oath 
of allegiance [Masich 2006:205].

Carleton arrived on June 6, and having recently been pro-
moted to brigadier general, declared Arizona a provisional 
U.S. Territory. Carleton imposed martial law on Tucson, 
with himself installed as military governor, and established 
a supply depot at Tucson to �support the other posts in 
the territory as well as the column that would continue to 
New Mexico� (Masich 2006:48). As military governor, 
Carleton persecuted purported Confederate sympathizers, 
monitored all traf�c in and out of Tucson, restricted the 
sale of beer and liquor, and imposed a monthly $100 tax 
on all gambling tables (Faust and Randall 2003:129�130; 
Masich 2006:49). The U.S. Army also poisoned dogs 
which, along with cats, were apparently very numerous in 
the town (Faust and Randall 2003:130). The large number 
of troops who passed through Tucson must have created 
a commotion; a letter to Alta, printed on June 29, 1862, 
indicated that �gambling, vice, and the grossest immorali-
ties attend the march of so considerable a column, but are 
not allowed to interfere with military discipline� (Masich 
2006:188). 

The Post at Tucson
Troops set up camp near the Santa Cruz River, where they 
slept in large Sibley tents and impromptu lean-tos. For the 
time being, the post was known as �the post at Tucson.� 
Buildings were also rented in town for of�cer�s quarters, 
post headquarters, a hospital, and a supply depot, which 
remained separate from the post. The hospital, post head-
quarters, and of�cers� quarters were located within area of 
the old presidio, just a few blocks west of the Alameda-
Stone cemetery, and the supply depot was located at Ochoa 
and Convent Streets, several blocks south of the old pre-
sidio. The U.S. Military began using the Alameda-Stone 
cemetery for military burials, which was located on the 
northeastern edge of town, shortly after their arrival. 

The surge of U.S. troops in Tucson was short-lived, 
as the California Column continued forward to the Rio 
Grande beginning on June 21. Several detachments left 
at different times; the main body of 1,400 troops began 
leaving Tucson on July 17; groups were staggered so as 
not to exhaust water supplies along the route. Some of the 
�rst troops to depart from Tucson were attacked at Apache 
Pass; three soldiers were killed and stripped of their cloth-
ing and equipment, and Acting Assistant Surgeon Kittridge 
was wounded when Apaches �red into their camp. Federal 
troops were again ambushed near Apache Pass on July 15, 
sparking �one of the largest-scale engagements ever fought 
between Federal troops and Apache Indians in Arizona 
history� (Wagoner 1970:18). Reportedly, 2 soldiers were 
killed and 3 were wounded, and somewhere between 10 
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and 68 Apache warriors were killed (Wagoner 1970:19). 
Like the Confederates, the Union supported a policy of ex-
termination, with General Carleton ordering on October 12, 
1862, that all Native American men �were to be killed 
whenever and wherever they could be found� (Wagoner 
1970:20).

After the departure of the California column, troops 
continued to use Tucson as a stopping point and supply 
depot, along with the teamsters who freighted goods and 
materials for the military. Various troops remained in town 
until September 1864, when Carleton moved his post to 
Santa Fe, New Mexico. While in town, soldiers frequently 
participated in local dances and purchased fruits and veg-
etables, at high prices, from the locals (Faust and Randall 
2003:130�131). 

During this period, Carleton�s extermination policy re-
mained in effect. Repeated civilian and military expeditions 
staged throughout the territory in 1863�1865 to kill hostile 
Apaches were not often successful, but the practical result 
of the con�ict was that in southern Arizona �no man�s life 
was safe outside the walled pueblo of Tucson� (Wagoner 
1970:23). Except for Pete Kitchen�s ranch, all the mines 
and ranches in the Santa Cruz River and San Pedro River 
valleys had been abandoned (Wagoner 1970:23). California 
troops again began showing up in Tucson at the end of 
the Civil War, �ltering through the town on their return 
home. 

On March 9, 1866, command of the post was re-
sumed by Captain Jonathan Hafer, who arrived in town 
in charge of Company G of the 14th U.S. Infantry. The 
Tucson Depot, which supplied all the troops in south-
ern Arizona, fell under the direction of Gilbert Cole 
Smith, a former captain of the California Volunteers 
who had re-commissioned as a 2nd Lieutenant in the 9th 
United States Infantry (Smith was appointed in January 
1867 to the Quartermaster�s Department as a captain) 
(Altshuler 1985:10). The depot, which attempted to 
maintain a 9-month supply of subsistence stores at all 
times, also included quartermaster�s stores and clothing, 
a blacksmith shop, carpenter�s shop, saddler�s shop, and 
a corral (Faust and Randall 2003:131). Captain Smith 
also appears to have been responsible for the military 
section of the Alameda-Stone cemetery during his post-
ing at Tucson. Drought in Arizona, the Apache threat, 
dif�cult supply routes, and a lack of of�cial currency 
in the town made the Tucson Depot dif�cult to supply, 
however (Masich 2006:59). Charles Meyers, who would 
later serve as a civilian in several positions in City gov-
ernment (see O�Mack 2006), was hired as a Contract 
Surgeon for the hospital, although trained only as a 
pharmacist, until he was replaced by First Lieutenant, 
Assistant Surgeon F. C. Bailey in December 1866 (Faust 
and Randall 2003:131). Company G departed Tucson for 
Camp Bowie in May 1866, leaving only Captain Smith 
and Lieutenant Colonel H. G. Wallen, Commander of 
the Sub District of the Gila, in town.

Camp Lowell
By the end of July, Company C, 1st Cavalry arrived in 
Tucson with 70 men under the command of Captain 
William Dean. Tucson was declared a permanent post on 
August 29, 1866. First Lieutenant Charles Veil assumed 
command of the post after Captain Dean left on October 2, 
1866, due to disability, and promptly changed the name 
of the post to Camp Lowell, in honor of his Civil War 
Commander, Brigadier General Charles Russell Lowell 
(Faust and Randall 2003:132). At Camp Lowell, which was 
located south of Broadway Boulevard in the area of the 
present day Tucson Children�s Museum, Armory Park, and 
the recently demolished Santa Rita Hotel, soldiers camped 
in two-man A-frame tents and built ramadas to provide 
additional shade. Of�cers on duty stayed in larger, walled 
tents or in rented rooms in town while off-duty. The hos-
pital, an adobe structure that housed up to nine patients, 
was located outside the camp. Water for the hospital had to 
be obtained some 300 yards away, as the rear of the build-
ing was used as a lavatory and the building was �bounded 
on one side by a corral, and on the others by a hog pen, 
a hen house, and a stable� (Faust and Randall 2003:133). 
Camp Lowell was moved to the Rillito, 7 miles northeast 
of Tucson, in 1873, then renamed Fort Lowell in 1876. 
Despite the move, the U.S. military continued to use the 
Alameda-Stone cemetery for burial until 1881, when a new 
cemetery was established at Fort Lowell (O�Mack 2005, 
2006; see also Chapter 4, Volume 2 of this series).

Post-Civil War Military 
Activities

One of the major efforts of the U.S. Military in Arizona 
during and after the American Civil War was a campaign 
against all Western Apaches. Brutal raids were at times 
carried out against Apache camps, but campaigning troops 
were often unable to track down and intercept the Apache 
warriors they pursued. Many military men in Arizona were 
avowed exterminationists, as was Carleton, who felt that 
the security and prosperity of the territory was dependent 
on the extermination of all Apache. The O�odham, who had 
long been the subject of Apache raids, allied themselves 
with the U.S. military, �ghting in native units as well as 
�ghting from their own homes, and an active effort was 
made to supply the O�odham with guns and ammunition. 

While campaigning in Arizona, California Volunteers 
often wore sombreros or other more practical headgear, 
and their clothing and footwear were often tattered, mak-
ing them appear ragged and unkempt (Masich 2006:75). 
Military clothing was dif�cult to maintain and often im-
practical in the hot, dry environment. Shoes could wear 
out in a single scouting expedition, and pants were some-
times reduced to rags after a month�s use. A frequent 
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activity assigned to soldiers was vidette duty, de�ned �as 
a mounted sentinel placed to best observe the movements 
of the enemy and able to communicate with others by 
signaling� (Masich 2006:165 n. 30). Troops were also of-
ten engaged in escorting travelers and freighters between 
towns and posts and pursuing the parties they considered 
responsible for the frequent depredations against people 
and property in the region. 

The military�s efforts, however, were considered inad-
equate by many of Arizona Territory�s growing population. 
By 1870, military personnel and other Tucson residents 
argued that Apache hostility in Arizona had increased 
since Arizona had become a territory. Citizens petitioned 
Congress for greater protection, expressing the concern that 
the military was spending most of its efforts building roads 
and maintaining posts, rather than eliminating the Apache 
threat (Wagoner 1970:124�125). Apache hostilities, they 
felt, diminished the economic growth of the region and 
threatened public safety. 

Meanwhile, the Headquarters Department of Arizona in 
Prescott, issued General Orders No. 9 on August 2, 1870, 
detailing �Accounts of Successful Operations Against the 
Apaches� (Weekly Arizona Miner, 6 August 1870a:2). 
One account described how Lieutenant Cushing (who was 
killed in a later engagement and buried in the Alameda-
Stone cemetery [Thrilling Account of a Sad Affair, Weekly 
Arizona Miner, 29 July 1871:4]) and Lieutenant Smith led a 
combined total of 50 troops �in pursuit of a band of Indians 
who had attacked and captured a wagon train, and killed 
some citizens near Canon del Oro, on the road between 
Tucson and Camp Grant.� The troops pursued the warriors 
�a distance of about 170 miles� into the mountains and 
attacked their ranchería, reporting that they had killed at 
least 30 Native Americans. In addition, �Large quantities 
of prepared mescal, and property taken from the captured 
train was destroyed, also two mules recaptured, the oth-
ers having been killed� (Weekly Arizona Miner, 6 August 
1870a:2).

The Camp Grant Massacre
Despite assurances of federal support, Tucson residents 
remained dissatis�ed with U.S. military efforts to elimi-
nate the Apache threat. The rising frustration and disgust 
felt by Tucsonans regarding Apache hostilities resulted in 
the tragic Camp Grant Massacre on April 30, 1871. By 
that time, some Tucson residents were outraged by Army 
policy to provision Aravaipa Apaches living near Camp 
Grant with rations, some of whom they felt had contin-
ued raiding activities in the region. Further enraged by a 
recent murder and a kidnapping at a ranch near Tubac, a 
�Committee on Public Safety� was formed under the lead-
ership of former Tucson Mayor, William Oury. The Arizona 
Citizen also published on April 15, 1871, a lengthy list of 
Apache depredations and implicated the Aravaipa Apache 

in two recent raids. The committee petitioned the Army for 
greater protection, but not satis�ed with the response, they 
decided to take matters into their own hands. On April 28, 
1871, William Oury and Juan Elías assembled a group of 
148 men, including 94 Tohono O�odham. Sam Hughes, a 
prominent merchant and civil leader who had arrived in 
Tucson 13 years earlier, provided supplies. Traveling at 
night and by foot, the party descended upon the Aravaipa 
camp at dawn on April 30 while most of the men of the 
camp were away hunting. Within a few minutes, the party 
had brutally murdered and mutilated 100 people, nearly 
all of them women and children; at least 2 of the women 
were raped. As the Apache had done to their victims, the 
Tohono O�odham took captive the remaining children who 
had not been killed. 

Easterners who had heard of the massacre were horri-
�ed by its brutality, but local sentiment must have been in 
favor of the group�s actions. President Grant threatened to 
impose martial law on the Territory, unless the perpetrators 
were brought to trial. One hundred four participants were 
indicted and tried in Tucson before Judge John Titus, but 
the judge considered the group�s actions as defensive and 
legal and the jury quickly reached a verdict of �not guilty� 
for all those indicted (Wagoner 1970:124�131).

The Community of  Tucson

During the 1860s and 1870s, Tucson�s population was 
expanding rapidly. The population increased from around 
900 people in 1860 to more than 3,000 people in 1870 
and had again more than doubled in population by 1880. 
While the Alameda-Stone cemetery was in use, the town�s 
population remained largely Hispanic in cultural af�nity, 
with many long-time residents as well as recent migrants 
sharing a Mexican heritage. As discussed in the previous 
chapter, some Hispanic families had by this time lived in 
Tucson for several generations, since the founding of the 
Tucson Presidio in 1775. In addition, Mexican presidial 
soldiers who had initially left Tucson and Tubac with 
Mexican forces in 1856 eventually returned to lead civilian 
lives in Tucson. Other Tucson residents were recent mi-
grants from nearby Mexican states such as Sonora, Sinaloa, 
and Chihuahua who were seeking economic opportunities 
in Tucson. As O�Mack (2005:29) noted, �Tucson remained 
an extension of Sonoran culture and society.� O�odham 
and smaller numbers of paci�ed Apache continued to live 
in the immediate vicinity of Tucson, and Yaqui had begun 
migrating into the area as well. 

As previously mentioned, the growing frontier town 
also attracted an increasing number of Euroamerican set-
tlers. Many of these individuals were adult males from 
the different parts of the United States, but smaller num-
bers hailed from Europe, Canada, and other areas of the 
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globe. In contrast to the largely adult male population of 
Euroamerican migrants, Tucson�s Hispanic population 
had a more even distribution according to age and sex. 
The comparatively small, but in�uential number of non-
Hispanic Euroamericans arriving in Tucson came to domi-
nate the town�s economy and politics, largely due to the 
American capital they brought with them as well as their 
greater connection to American sources of power and au-
thority. Before their arrival, Tucson had long been a rela-
tively poor town with historical connections to places in 
Mexico, rather than to the centers of power and authority 
in the United States to which many recent migrants were 
connected. 

As Tucson became integrated as a peripheral community 
with an emerging capitalist world system, mining, ranch-
ing, freighting, and merchandising became major activities 
supporting economic growth and development of the town. 
Tucson residents performed a broad range of occupations, 
including as laborers, ranch hands, seamstresses, launder-
ers, gamblers, merchants, soldiers, freighters, carpenters, 
and blacksmiths. Many Hispanic residents held blue-collar 
jobs, whereas Euroamericans held a majority of the white-
collar jobs. Native Americans often worked as scouts for 
the U.S. military or as domestic workers; they also came 
into town to barter or sell ceramic pots, �rewood, and other 
necessities. In keeping with growing class-based and ethnic 
discrimination, Euroamericans tended to get paid more for 
the same jobs and increasingly held positions of political 
and economic power. In addition, Euroamericans owned 
and operated the �rst newspapers, controlling the dissemi-
nation of information, which tended to focus on the activi-
ties and concerns of Anglo-American settlers, rather than 
those of the majority population (Sheridan 1986). 

A substantial proportion of property in Tucson was soon 
acquired by recent Euroamerican migrants, but Hispanic 
residents were able to retain ownership of most of the ag-
ricultural �elds along the Santa Cruz River, which along 
with local gardens and livestock, fed the population.3 The 
1862 Fergusson map of Tucson�s �eld system shows three 
main canals (Acequia Madre Primero, Acequia Madre 
Segundo, and Acequia Madre Tercia) running from south 
to north and taking water initially from the river near 
Sentinel Peak (Thiel 2005:Figure 1.5). Fields were bor-
dered by smaller acequias, or irrigation ditches, which 
were lined with trees and crossed using wooden planks. 
The entire system of acequias needed to be cleaned out 
every few months to keep the irrigation system in opera-
tion, which was accomplished by individual �eld owners 
for smaller ditches and collectively for the main canals 
(Thiel 2005:82). The distribution of irrigation water was 

3 The vast majority of �elds, some of which had been in opera-
tion for decades, were held by Tucson�s Hispanic residents, which 
had originally been used by Native American farmers before they 
were given to soldiers of the presidio. In 1862, a few �elds were 
held by recent Anglo-American arrivals, including Mark Aldrich, 
W. S. Oury, and Fred Neville.

managed by an overseer elected by the farmers (Thiel 
2005:83). Fields were plowed using horses, mules, or oxen; 
�American� plows with iron blades were in use as early 
as 1873 (Thiel 2005:82). Foods cultivated in Tucson were 
quite diverse and included a wide variety of grains, fruits, 
vegetables, and herbs, as well as meat from domesticated 
animals. Meals were generally prepared following Sonoran 
culinary traditions, with stews and prepared meats often 
being served along with tortillas, beans, chilies, and fresh 
vegetables (see Chapter 7). 

In time, Euroamericans and Hispanic farmers came to 
�ght over water rights, as the two groups had fundamen-
tally contrasting perspectives on the control and ownership 
of land and water resources. Hispanic systems of land ten-
ure and ownership focused on the use value of land; the 
usage of resources revolved around community-centered 
processes of negotiation that took into account the needs 
of multiple land users. By contrast, Euroamerican systems 
were based in private, individual ownership of land and its 
resources and the treatment of resources as commodities 
that could be bought and sold on a common market, with-
out regard for the needs of the community. In the Hispanic 
system, the distribution of water for agricultural purposes 
was based on a community-based determination of the 
greatest need, whereas within the emerging American legal 
system, the use of water was dependent on the holding of 
legal rights to land containing important water sources.

Water for domestic purposes in Tucson was obtained 
from wells�which were often left open, representing a 
possible health hazard to the population�or from springs. 
Purcell (1969:34) has noted that several water carts oper-
ated in the city, selling water by the bucket. Most dwellings 
stored their water in an olla, made by O�odham who sold 
them in Tucson each spring, ranging in price from a single 
cent to two-and-a-half dollars, depending on the olla and 
the purchaser. Men bathed �at a bath house near a spring 
on the west side of town� (Purcell 1969:34).

As the population grew, the town began to expand be-
yond the area of the old presidio, with local architec-
tural traditions at �rst dominating new construction. 
Architectural technology in early Tucson was based on 
the construction of raw adobe houses with thick walls and 
nearly �at roofs made from rough wooden beams overlain 
with saguaro ribs or ocotillo stems. Water was drained from 
slightly sloped roofs with wooden parapets, or canales, to 
prevent erosion of adobe walls. Room sizes were typically 
limited by the length of available wood beams, which were 
usually around 10�15 feet long. Windows and doors were 
generally placed in central locations along walls to main-
tain structural integrity. 

Thick walls and dense construction materials allowed 
the interiors of Tucson�s early buildings to remain an even 
and relatively cool temperature, despite dramatic swings 
in temperature during the day (Bell 1972:23). Lightweight 
shade structures made from timber, saguaro ribs, and oco-
tillo stems were attached to structures or constructed as 
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free-standing ramadas to shelter windows and doors and 
to provide cool and sheltered interior/exterior space for ac-
tivities such as sleeping, cooking, or sitting (Bell 1972:24). 
These were technologies long adapted to living in the 
Sonoran desert environment. As Euroamerican traditions 
became more dominant in the town and more building ma-
terials became available, Euroamericans began introduc-
ing architectural styles from their homelands. Ironically, 
nonlocal architectural styles that later came to character-
ize Euroamerican housing in the town, such as multi-story 
wood frame or brick construction styles more common in 
the Eastern United States, were comparatively ill-suited to 
the local environment.

Many houses in Tucson were row houses that faced the 
public street, with living spaces placed toward the front and 
more private sleeping and cooking spaces arranged in the 
back. Larger houses had zaguan-style entryways. During 
the time he was in Tucson, Bourke (1891:60�61) noted 
that no hotels offered accommodations. Recent arrivals, if 
accommodations in a private home could not be secured, 
camped out in a corral or in the plaza. Visitors would also 
use the gambling halls as a kind of residence.

If not made in Tucson or the immediate vicinity, goods 
consumed in Tucson while the Alameda-Stone cemetery 
was in use were brought to Tucson by pack animals and 
wagons trains. During the Spanish and Mexican period, 
European manufactures eventually brought to Tucson had 
to be packed 1,500 miles from Mexico City to Tucson or 
packed over Sierra Madre Occidental to a Paci�c port and 
shipped along the coast for 1,000 miles (Walker 1973:182). 
After the Gadsden Purchase, the transportation network 
expanded and diversi�ed, but transportation remained 
time-consuming and costly: �goods were freighted from 
the Texas Coast or over the Santa Fe trail from Missouri,� 
from the port of Guaymas in Sonora, Mexico, or follow-
ing trails through the desert from Los Angeles or San 
Diego (Walker 1973:182). Goods were also shipped 
from San Francisco to Port Isabel at the head of the Gulf 
of California and transferred to river steamers, which 
could travel as far as 200 miles up the Colorado River 
(Walker 1973:182�183). Freighting through the desert to 
Tucson was complicated by the challenging desert envi-
ronment, rough roads, and Apache attacks. For instance, 
Tucson merchant Solomon Warner lost more than $1,000 
worth of merchandise in December 1857 when Apaches 
got hold of two of his wagons en route to Tucson from 
Yuma and scattered the contents (Walker 1973:185). 

Getting in and out of Tucson was also costly to freight-
ers, who would occasionally get stuck and damage their 
wagons, as well as frustrating to residents, as wagon trains 
clogged the streets (Walker 1973:193). Wagon freight-
ing was big business in Tucson, as it was the only way to 
move large quantities of manufactured goods into town. 
The cost of expenses for a trip to Yuma and back to haul 
25,000 pounds of goods might cost $1,300 and gross 
$1,750, yielding around $450 in pro�t (Walker 1973:196). 

Losses of livestock, equipment, and merchandise�as 
well as loss of life�were frequent on travels to and from 
Tucson, as a result not only of raiding activities but also 
due to accidents (Walker 1973). As Sheridan (1995:105) 
has noted, �Along the trail, freighters encountered every 
hazard known to God or man.� Understandably, the cost 
of freighting raised the price of goods in town consider-
ably. More than mining or ranching or the other opportu-
nities that brought fortune seekers to Tucson, freighting 
was, in fact, one of the industries that brought the greatest 
wealth to Tucson entrepreneurs. The pro�ts obtained in 
freighting allowed the owners of freighting companies to 
diversify into other related business. Tully and Ochoa, for 
instance, owners of one of the major freighting companies 
in Tucson, were to establish the largest stores in Tucson as 
well as fund mines, furnaces, and ranching operations as a 
result of the freighting business (Sheridan 1995:106).

Early descriptions of the town by Euroamericans illus-
trate the negative perceptions some held of the town and its 
desert environment. Browne (1869:131�133), for instance, 
described Tucson as follows:

Passing the Point of the Mountain, eighteen miles 
below, [the traveler] is refreshed during the re-
mainder of the way by scraggy thickets of mes-
quite, bunches of sage and grease-wood, beds of 
sand and thorny cactus; from which he emerges 
to �nd himself on the verge of the most wonder-
ful scatteration of human habitations his eye ever 
beheld�a city of mud-boxes, dingy and dilapi-
dated, cracked and baked into a composite of dust 
and �lth; littered about with broken corrals, sheds, 
bake-ovens, carcasses of dead animals, and bro-
ken pottery; barren of verdure, parched, naked, 
and grimly desolate in the glare of a southern 
sun. Adobe walls without whitewash inside or 
out, hard earth-�oors, baked and dried Mexicans, 
sore-backed burros, coyote dogs, and terra-cotta 
children; soldiers, teamsters, and honest miners 
lounging about the mescal-shops, soaked with 
the �ery poison; a noisy band of Sonoranian buf-
foons, dressed in theatrical costume, cutting their 
antics in the public places to the most diabolical 
din of �ddles and guitars ever heard; a long train 
of Government wagons preparing to start for Fort 
Yuma or the Rio Grande�these are what the trav-
eller sees, and a great many things more, but in 
vain he looks for a hotel or lodging-house. The 
best accommodations he can possibly expect are 
the dried mud walls of some unoccupied outhouse, 
with a mud �oor for his bed; his own food to eat, 
and his own cook to prepare it; and lucky is he to 
possess such luxuries as these.

Other visitors were more generous in their descriptions, 
but nonetheless did not fail to comment on the onerous 
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presence of garbage, �lth, and dust and a lack of the ser-
vices that were typically available in Eastern cities. Bourke 
(1891:63�64) commented that: 

The valley of the Santa Cruz, although not much 
over a mile and a half wide, is wonderfully fer-
tile, and will yield bountifully of all cereals, as 
well as of the fruits of the south temperate or 
north tropical climes, and could easily have sup-
ported a much larger population, but on account 
of the bitter and unrelenting hostilities waged by 
the Apaches, not more than 3,200 souls could be 
claimed, although enthusiasts often deluded them-
selves into a belief in much higher �gures, owing 
to the almost constant presence of trains of wagons 
hauled by patient oxen or quick-moving mules, or 
�carretas� drawn by the philosophical donkey or 
�burro� from Sonora. The great prairie-schooners 
all the way from the Missouri River made a very 
imposing appearance, as, linked two, and even 
three, together, they rolled along with their heavy 
burdens, to unload at the warehouses of the great 
merchants, Lord & Williams, Tully, Ochoa & 
De Long, the Zeckendorfs, Fish & Collingwood, 
Leopoldo Garrillo, or other of the men of those 
days whose transactions ran each year into the 
hundreds of thousands of dollars. 

Streets and pavements there were none; lamps 
were unheard of; drainage was not deemed nec-
essary, and water, when not bought from the old 
Mexican who hauled it in barrels in a dilapidated 
cart from the cool spring on the bishop�s farm, 
was obtained from wells, which were good and 
sweet in the �rst months of their career, but gener-
ally became so impregnated with �alkali� that they 
had to be abandoned; and as lumber was worth 
twenty-�ve cents a foot, and therefore too costly 
to be used in covering them, they were left to dry 
up of their own accord, and remain a menace to 
the lives and limbs of belated pedestrians. There 
was no hint in history or tradition of a sweeping 
of the streets, which were every bit as �lthy as 
those of New York.

In part due to such descriptions, the reputation that 
Tucson earned in other parts of the United States was of-
ten un�attering. In addition to being located in a notori-
ously dangerous region, the town itself was considered 
by outsiders to be full of villains, thieves, and cutthroats, 
who sampled every sort of vice in the gambling halls and 
saloons of the town, and frequently engaged in impromptu 
gun violence that spilled into the streets. Although there 
were times when such conditions prevailed, some visitors 
were surprised to �nd that Tucson was a relatively orderly 

and peaceable town despite its location on the frontier and 
that its residents were amicable and resourceful. 

Although people certainly died in Tucson from violence 
and accidents, one of the most common causes of death 
was likely to have been disease. The sanitation problems 
noted in Tucson at the time were not uncommon to many 
cities in the United States and other industrialized nations 
at the time. Problems with sanitation increased the risk of 
waterborne and foodborne disease, leading to frequent ill-
ness, particularly among the more vulnerable segments of 
the community. In addition, the rapid expansion of trans-
portation networks that brought together people and goods 
from many parts of the globe resulted in the integration 
of disease environments and the bringing of people into 
disease environments for which they had established no 
resistance (Haines 2004; Lee 1997; see Chapter 7). The 
result was an increasing exposure to deadly diseases, and 
many cities were soon overwhelmed with rising numbers 
of the sick and the dead. 

Tucson was no exception, as it was subjected to multiple 
disease epidemics. In particular, a series of disease epidem-
ics struck Tucson between 1868 and 1870 and again several 
years later. In one particularly devastating small pox epi-
demic in 1870, perhaps more than 120 people died, most 
of them Mexican American children and infants. Other 
epidemics were less selective, taking individuals of all ages 
and even entire families, leaving the town to struggle with 
developing a means to dispose of the dead and protect the 
populace from further infection (see Chapter 7). During the 
time that the Alameda-Stone cemetery was in use, death 
in Tucson was omnipresent. 

Religion in Tucson
Because a major concern of this volume and this chapter 
is the Alameda-Stone cemetery, it is important to consider 
the history of religion in Tucson, particularly Catholicism, 
in order to understand the varying roles that religion played 
in administering sacraments and determining the location 
and physical characteristics of burial. Another equally 
important concern is the role that municipal and secular 
concerns played in the disposal of the dead, which is con-
sidered in a following section. 

As discussed in the preceding chapter, Tucson was 
visited by a Catholic priest only rarely in the decades 
immediately prior to the opening of the cemetery. The 
presence of priests in Tucson in its early years as a 
United States settlement was sporadic and temporary 
as well and would continue to be so until late in the 
1860s. After a long hiatus in an of�cial Catholic eccle-
siastical presence in Tucson, Father Joseph Machebeuf 
was sent to Tucson late in 1858. At the time, the popu-
lation was thought to have numbered around 400 in-
dividuals (Defouri 1887:58). A native of France and a 
close friend of Bishop Lamy of Santa Fe, Machebeuf 
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�rst stayed in Tucson for only a few days before leav-
ing on December 20, 1858, for Hermosillo. In Mexico, 
Machebeuf visited Bishop Loza of the Diocese of 
Durango as an agent of Bishop Lamy. There, Machebeuf 
facilitated the transfer of the administration of Catholic 
territories formerly in Mexico and now included in New 
Mexico Territory. 

Upon returning to Tucson, Machebeuf was headquar-
tered in a two-room house lent to him by Francisco Solano 
León. A jacal addition was built on the side of the building 
to accommodate Machebeuf, resulting in a total space of 
approximately 35 by 15 feet (Defouri 1887:60). However, 
it was only 2 months before Machebeuf left for Santa Fe 
to report to Bishop Lamy (Defouri 1887:73; Sonnichsen 
1987:52, 67; University of Arizona Special Collections, 
Tucson, MS 276, Letter to The President of the Society 
for the Propagation of the Faith in Paris [SPFP], 21 April 
1869). Machebeuf returned to Tucson again and stayed for 
the summer of 1859 before he left for good to become the 
Vicar Apostolic of Colorado and Utah in 1860 (Noel 1989; 
Salpointe 1966:61 n. 9; Whalen 1964:36�46). 

Several other priests were sent to Tucson during the 
early 1860s, but like Machebeuf�s, they stayed for rela-
tively brief periods of time (University of Arizona Special 
Collections, Tucson, MS 276, Letter to The President of the 
SPFP, 21 April 1869). According to Defouri (1887:61), a 
Father Manuel Chavez was sent to Tucson but also stayed 
only a few months. He was succeeded by Father Donato 
Rogieri, an Italian Franciscan who arrived in 1862 and was 
instrumental in initiating the construction of a new church 
building. Rogieri left in 1863 before the walls had been 
completed, having been sent to Las Cruces due to sickness. 
Sadly, Rogieri was later killed by Apaches while travel-
ing in Chihuahua, Mexico (Defouri 1887:100; Salpointe 
1966:82 n. 7; Sonnichsen 1987:67).

Father Charles Messea and Father Aloysius M. Bosco, 
both Jesuits, were installed as the next priests for Tucson 
and San Xavier del Bac in 1864, arriving on January 15 of 
that year (Salpointe 1966:80). Bosco�who recorded buri-
als in Tucson from May 28, 1863, to July 19, 1864, in the 
Tucson Diocese burial register�was appointed to Tucson, 
and Messea was appointed to San Xavier del Bac, where 
he started a school (Defouri 1887:64; Purcell 1969:94�95; 
Whalen 1964:68�69). Archbishop Lamy and Reverend 
J. M. Coudert visited Tucson in March 1864 to spend Holy 
Week and were afforded generous hospitality by the local 
residents, staying in the houses of William S. Oury and 
Juan Fernandez (Salpointe 1987:81). Lamy recorded their 
visit in the Tucson Diocese burial register on March 27, 
1864, stating that the burial register was in good order and 
that he had celebrated mass in the church, although the roof 
was not yet complete (O�Mack 2006:54; see also Defouri 
1887:61). Like those before them, the priests of Tucson 
and San Xavier del Bac left after having spent less than a 
year in Tucson, departing for California on August 8, 1864 
(Sonnichsen 1987:67; Whalen 1964:69). 

According to Salpointe (1966:82), Lamy was reluctant 
to send additional priests to Tucson after the departure of 
Fathers Messea and Bosco, due to the Apache threat. Two 
priests who volunteered, Peter Lassaigne and Peter Bernal, 
were eventually sent, but they were unable to make it be-
yond Las Cruces, New Mexico, and were forced to return 
(Defouri 1887:62; Whalen 1964:71).

An enduring priestly presence came �nally with the 
assignment of Jean Baptiste Salpointe, another friend of 
Bishop Lamy�s, to Tucson. Salpointe was sent to Tucson 
early in 1866, arriving on February 7 with Father Francis 
Boucard, who would serve as his assistant, and Father 
Patrick Birmingham, who was to be the parish priest 
at Yuma (Salpointe 1966:95�97; Sonnichsen 1987:68; 
University of Arizona Special Collections, Tucson, MS 276, 
Letter to The President of the SPFP, 21 April 1869). This 
time, the party, consisting of three priests, a schoolteacher, 
and a wagoner, succeeded in arriving in Tucson by travel-
ing with a U.S. military escort (Defouri 1887:62; Whalen 
1964:72). Bravely, Salpointe went with Birmingham to 
Yuma to help the missionary get established, leaving 
Boucard in Tucson. After returning to Tucson, Salpointe 
started a school at San Xavier del Bac, with Mr. Vincent as 
their teacher, but the school lasted for only a few months 
(Salpointe 1966:100). 

Salpointe estimated that he had much work to do in 
Tucson instructing the Catholic population and convert-
ing Native Americans and Protestant Euroamericans to 
the Catholic faith. Salpointe estimated that upon his ar-
rival there were approximately 600 Catholics in Tucson. 
The Native Americans living in the vicinity of Tucson he 
described as �idolatrous but paci�c . . . it would be easy 
to bring to the knowledge of true God if one had resources 
suf�cient to establish in their midst some teaching congre-
gation, but such resources have been lacking� (University 
of Arizona Special Collections, Tucson, MS 276, Letter to 
Cardinal Barnabo in Rome, 22 October 1867). Around this 
time, in the fall of 1867, Lamy sent another priest, Father 
Francisco Jouvenceau, to assist Salpointe at Tucson.4

Salpointe worked quickly to see the church building be-
gun by Rogieri completed, despite a chronic lack of funds. 
Only partially completed, the church Rogieri had begun to 
build had 8�9-foot walls and no roof. Canvas was used as 
a temporary roof, as no funds were available to purchase 
timber and attempts to acquire wood from the Santa Rita 
Mountains proved largely unsuccessful for lack of a good 
road (Salpointe 1966:99). Timbers were eventually ac-
quired from the Huachuca Mountains in the fall of 1868 for 
the construction of the church and a school, hauled for free 
by the merchants Tully and Ochoa on a return trip from 
Camp Wallen (Defouri 1887:64; Whalen 1964:76). 

4 Boucard returned to New Mexico the following year, in 
November 1868, due to failing health caused by malaria (Whalen 
1964:77). Another priest, Father Francis Lestra, arrived in Tucson 
in April 1869 and stayed for several months before continuing 
on to Yuma (Whalen 1964:77�78).
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Early on, Salpointe recognized the need for schools 
to instruct the youth in Catholic religion. Salpointe re-
ported to the Society for the Propagation of the Faith that 
the Catholic population of Tucson consisted of Mexicans 
Americans, some of whom were �good Catholics but un-
fortunately, it is not so for great many of them. This is 
easily understood when one considers how long they were 
without any religious administration, not having suf�cient 
instruction about the truths of salvation, the only results 
would have to be all kinds of licentiousness� (University 
of Arizona Special Collections, Tucson, MS 276, Letter to 
The President of the SPFP, 21 April 1869). 

Salpointe remained in Tucson for many years, be-
coming First Vicar Apostolic of Arizona when the 
Apostolic Vicariate of Arizona was founded in Rome 
on September 25, 1868 (University of Arizona Special 
Collections, Tucson, MS 276, Letter to The President of 
the SPFP, 21 April 1869). Salpointe went to Rome for 
his consecration, leaving behind Jouvenceau, who had 
been sent from Yuma to take charge in Tucson (Salpointe 
1966:111). Salpointe was unable to return until January 
1870. By June 1870, he had established a school for girls 
in Tucson, which was to become one of several schools he 
founded in Tucson and San Xavier del Bac (University of 
Arizona Special Collections, Tucson, MS 276, Letter to the 
Treasurer of the SPFP, 12 April 1870). As Salpointe had 
been away from Tucson for some time, much of the work 
on the school must have been overseen by Jouvenceau. 

Salpointe initially regarded the Protestants immigrating 
to Tucson favorably and characterized them as �in no way 
opposed to our religion� (University of Arizona Special 
Collections, Tucson, MS 276, Letter to The President of 
the SPFP, 21 April 1869). This opinion was soon to change, 
however, as Salpointe came to consider Protestants and 
the public school system a dire threat to Catholicism in 
Arizona. While in Tucson, Salpointe became a strong 
advocate for developing free, or nearly free, Catholic 
schools for children in order to compete with the public 
schools and combat Protestantism. In Tucson, Salpointe 
increasingly came to regard Protestants as a menace to 
Catholicism, championing education as the means of de-
fense, stating that 

The fruits of a religious education are not only 
for the children who receive it, but that through 
them, it penetrates even in their families. These 
schools are attended by a great number of chil-
dren from the protestant families and there is 
hope that many of these children will embrace 
Catholicism. Anyway, we always have a few con-
versions. Protestantism is redoubling its efforts 
to counterbalance this good. Once in a while the 
ministers come here with quite a provision of 
books in which there are many untruths against 
the catholic religion and which they pass out free 
to the people. Fortunately, our people are warned, 

they know in advance what is in these writings 
and when they receive them, they destroy them or 
bring them to us. The ministers preach anywhere, 
on all subjects, sometimes in the streets and some-
times in the gambling halls and despite all this, no 
one listens to them, not even those who claim to 
be of their religion� [University of Arizona Special 
Collections, Tucson, MS 276, Letter to the Central 
Council of the SPFP, 11 September 1871].

In 1870, the only church buildings listed in Pima County 
were San Agustín del Tucson and San Xavier del Bac, 
and the only school was that one founded by Salpointe 
and run by the Sisters of St. Joseph (Whalen 1964:85). 
Protestant churches were not established in Tucson until 
the late 1870s, after the civilian section of the cemetery 
had closed. Protestant services were held more regularly 
as Protestant women moved to Tucson during the 1870s, 
with 50 or more people gathering for Methodist services at 
the courthouse by the late 1870s. The Presbyterians, who 
had held services at the courthouse and at the Palace Hotel, 
began building a Gothic-style stone and adobe church in 
June 1878, which was completed in August of the follow-
ing year (Purcell 1969:70�71). 

Like Protestants in Tucson, Jewish residents, a num-
ber of whom had arrived in Tucson as entrepreneurs after 
the Gadsden Purchase, had no of�cial places of worship. 
Instead, they too tended to hold religious services in their 
homes. Samuel Drachman, for instance, led services for 
Jewish families, who assembled in �a home on Friday eve-
nings� (Purcell 1969:69). 

This brief history of Catholic Church activity and reli-
gious instruction in Tucson immediately before and during 
the use of the Alameda-Stone cemetery was sporadic and 
inconsistent until the late 1860s. Protestant proselytizing 
and sermonizing was brought to Tucson by Euroamericans 
from outside of the southwest and, other than sermons 
given in impromptu public locations or in private resi-
dences, formal Protestant church activities were relatively 
minimal. Nonetheless, Protestant religious activities, per-
spectives, and allegiances represented a grave threat to the 
Catholic Church. 

Given the limited ecclesiastical presence in Tucson, we 
can expect that many of the earliest burials in the cem-
etery were probably not overseen by a Catholic priest, al-
though perhaps military chaplains, visiting priests, or other 
Protestant-af�liated individuals occasionally administered 
burial rites for some individuals buried in the cemetery. 
Many burials were probably overseen by friends, family, 
and other respected community members who exercised, 
remembered, and reinvented mortuary traditions, many 
of which likely had deep roots in southwestern, Hispanic 
Catholic traditions. As the Catholic Church established a 
greater presence in Tucson during the latter years of the 
cemetery�s use, and as more Protestant-af�liated individ-
uals moved into Tucson, a more formal and regularized 
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in�uence over mortuary behavior may have developed. 
In all likelihood, a growing concern with sanitization, 
which had been prominent in both Mexico and in the east-
ern United States since the early nineteenth century, also 
came to play an important role in mortuary practice, as 
civic of�cials became increasingly concerned about the 
health threat posed by decomposing corpses as well as by 
disease-infected decedents (see Chapter 7). 

Cemetery Reform in 
Mexico and the United 
States

During the �rst decades of the nineteenth century, particu-
larly in the Eastern United States, population growth, urban 
expansion, and the problems of cemetery �overcrowding, 
sanitation, and the unsightly character of graveyards within 
the city� resulted in the development of the �rural� cem-
etery movement (Laderman 1996:44). In addition to im-
peding urban expansion and development, graveyards were 
increasingly seen as dangerous sources of contamination, 
illness, and putrefaction (Laderman 1996:69�70). This 
movement emphasized the location of cemeteries outside 
the city in natural, parklike settings where the dead were 
no longer intermingled with daily affairs, thereby mini-
mizing the health risk. Treatment and disposal of the dead 
was increasingly secularized and incorporated into a more 
utilitarian, scienti�c, and medical discourse�which ratio-
nalized the removal of the dead to more distant locales�
and the increasingly institutional control of the treatment 
and disposal of corpses.

By the middle of the nineteenth century, care for the 
dead began to shift from a more domestic locus to a pro-
fessional one, and from a private to a more public sphere, 
as undertakers and other professionals (e.g., carpenters, 
sextons, etc) began to take on the role of caring for and 
transporting the corpse, preparing graves, and managing 
cemeteries. In addition, government health of�cials, such 
as coroners, were hired to investigate suspicious deaths. 
Increasingly, the spaces used to prepare and bury the dead 
became professionalized and secularized.

In nineteenth-century United States prior to the Civil 
War, most Protestant Americans either interred their dead 
in the ground or entombed their dead aboveground, the 
latter practice being mostly reserved for wealthier fami-
lies. During epidemics, the dead were viewed as a source 
of contagion and needed to be disposed of in a more ex-
pedient and practical manner. The danger posed by large 
numbers of the deceased required that no special treatment 
be made, and differences in treatment associated with class 
distinctions were leveled. If friends and family were unable 

to care for the corpse, elaborate preparation of the corpse, 
vigils, mournful processions, and services did not occur to 
honor and mourn for the dead. Instead, the local govern-
ment would have the dead buried expediently in an anony-
mous grave in the closest potter�s �eld in the company of 
strangers and outcasts (Laderman 1996:41�42).

As the �rural� cemetery movement grew in popularity, 
city governments and private corporations came to own and 
regulate burial spaces. In Boston, for instance, a superin-
tendent was hired to see to the proper placement, order, and 
recording of burials as well as oversee the maintenance and 
organization of city burial grounds (Laderman 1996:47). 
Some cities also began to regulate the scheduling, orga-
nization, and composition of funerals and funeral proces-
sions and indeed, the organization of burial grounds, with 
��undesirables,� including African Americans, the poor, 
and criminals� being ordered to be placed in distinct burial 
spaces outside of those reserved for more �desirable� folk 
(Laderman 1996:48).

Laderman (1996:67) has argued that the interest among 
antebellum Americans to inter the dead in a controlled and 
clearly recognizable or delineated burial ground was �re-
lated to the ideology of American expansionism and the 
conquest of the frontier. . . . In order for the wilderness 
of nature to be vanquished and the success of American 
expansion to be ensured, the dead had to be put in their 
proper place under acceptable conditions and remem-
bered by the living community.� The need to secure such 
space, however, applied only to those viewed as fully 
American, or Euroamericans, and was not extended to other 
groups, such as Native Americans and African Americans. 
However, with the increasing mobility of nineteenth-cen-
tury Americans and the growing complexity of municipal 
governments, many cemeteries fell into a dilapidated and 
poorly maintained state. Rather than serving as symbols 
of proper treatment and care for the dead, many cemeter-
ies came to be considered a disgraceful, public nuisance 
(Laderman 1996:69).

A similar movement of cemetery reform as occurred in 
the United States also occurred in Mexico and other parts 
of Latin America during the late eighteenth and early 
nineteenth centuries and was motivated by some of the 
very same concerns. Up until the late eighteenth century, 
Catholic burial in New Spain took place in churches, con-
vents, and churchyards. Many burials were placed under 
church �oors, or sometimes in walls or other architectural 
spaces. Existing grave pits were frequently reopened to 
emplace new burials, exposing the public to overpower-
ing smells and dangerous gases. As in the United States, 
health authorities considered decomposing bodies to rep-
resent an extreme threat to public health. As the popula-
tion grew and time wore on, these traditional burial spaces 
literally over�owed with bodies (Lomnitz 2008; Voekel 
2002; Will de Chaparro 2007; see Chapter 8). In Paris, 
underground crypts were used to overcome the problem 
of overcrowding; then, cemeteries were established further 
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and further from town to make places for the dead (Aries 
1975, 1981). 

Existing baroque notions of death practiced in New 
Spain emphasized hierarchical differences in wealth and 
status and burial location, elaborate and ostentatious fune-
real display, paid corteges, and church burial.5 Many saw 
speci�c location of burial within a church to be an essential 
component not only to achieving salvation, but to af�rm-
ing the proper social order (Lomnitz 2008; Voekel 2002; 
Will de Chaparro 2007; see Chapter 8). In New Mexico�s 
San Francisco de Sandía church, for instance, the wealthi-
est and most powerful individuals sought to be buried as 
close to the altar as possible, where two martyred friars 
were buried, whereas the less powerful were buried further 
away in the nave and �impecunious souls found rest out-
side the cemetery� (GutiØrrez 1991:61). At another church 
in New Mexico, burials in different areas were assigned 
different costs in 1768: �A transept burial close to the al-
tar cost 19 pesos, nave burials cost 8, one at the back of 
the church cost 4, and burial in the cemetery cost 2 pesos� 
(GutiØrrez 1991:61). 

Intellectual reformists challenged these approaches to 
burial and instead championed rationality, sanitation, in-
dividual internalized piety, and egalitarianism in death. 
During the late eighteenth and early nineteenth centuries 
in New Spain, civic authorities fought to relocate places 
of burial from churches and churchyards to locations on 
the outskirts of towns, away from town centers and out-
side of religious authority. In these new locations, socio-
economic distinctions in burial location would be phased 
out and abandoned, and the elaborate and expensive fu-
neral processions would be replaced with a small party 
of professionals paid to transport bodies to the place of 
burial. Intellectuals were especially concerned about the 
negative health effects caused by decomposing bodies�
miasmas were held responsible for disease and society�s 
many other ills (see Chapter 7). In 1787, King Charles III 
of�cially banned church burial throughout the Spanish 
Empire. The edict carried little weight against deeply 
rooted traditions and beliefs, however, and was resisted in 
the Spanish colonies. 

5 The Spanish baroque period �ourished from the end of the 
Renaissance through the eighteenth century and can be described 
as the Church�s attempt to reestablish its grasp on the Catholic 
faithful in Europe. In the New World, remnants of the baroque can 
be found through to the end of the nineteenth century, particularly 
in the frontier American West. The baroque Catholic religious 
experience can be described as a dramatic and awe-inspiring array 
of multi-sensory religious displays and performances, deployed 
in the form of architecture, artistry, music, pageantry, lively �-
estas, and ecclesiastical ceremonies (AriŁs 1975 and 1981). The 
elements of the baroque Catholic religious experience were in-
tended to move supplicants to adoration and piety and ensure their 
faithfulness to God and the Church. As Voekel (2002:18) noted, if 
such breathtaking displays could �wrench the eyes and ears into 
a state of adoration, perhaps the heart could follow.� 

Many people, both wealthy and poor, were appalled and 
outraged by these proposed reforms, arguing that subur-
ban cemeteries would undermine and eliminate appropri-
ate treatment of the dead and in sum, constitute the basest 
of indignities. For prominent, wealthy citizens, burial in 
an undistinguished plot amongst the plebes represented 
the worst kind of affront to the established social order. 
For others, the care of the soul could not be easily accom-
plished when their loved ones were placed far outside of 
town, distant from those who could intercede and care for 
the once omnipresent dead (Lomnitz 2008; Voekel 2002; 
Will de Chaparro 2007; see Chapter 8). 

Resistance to cemetery reform was particularly strong in 
northern New Spain, where remoteness and isolation made 
it next to impossible to enforce. In these areas, such as in 
what is now New Mexico, burial in churches and church-
yards persisted well into the nineteenth century, and the 
development of suburban cemeteries was slow in taking 
hold. Catholics continued to uphold many of the baroque 
notions of a good death (see Chapter 8). As had been the 
case prior to the cemetery reform movement, burial loca-
tion was based on status and on the investment the de-
ceased had made in ensuring an acceptable burial location 
(Will de Chaparro 2007).

In Tucson, cemeteries also remained close to churches 
or in churchyards during the �rst half of the nineteenth 
century. One could argue that conservative practices were 
retained in Arizona because the populace was resistant to 
a change in burial location and practice, which may have 
meant for them the inability to achieve the �good death� 
they were taught to expect. The rareness of resident or vis-
iting priests in Tucson, moreover, may have contributed to 
the maintenance of earlier burial traditions. Anonymous 
burial outside of a church in a suburban cemetery could 
have represented to Tucsonenses a deplorable indignity that 
confounded their notions of a proper burial. In addition, 
the vulnerability of the settlement to Apache raiding would 
have made caring for graves outside of the presidio during 
the Spanish colonial and Mexican periods dif�cult or im-
possible and exposed graves to vandalism and neglect.

Another broad issue to consider with regard to cemetery 
formation is the effects of the Civil War, which radically 
changed American attitudes toward death and burial. The 
hundreds of thousands of casualties of the war far outnum-
bered those of the Revolutionary War and the Mexican War, 
even exceeding by several times the number of American 
dead from later wars, such as World War I and the Vietnam 
War (Faust 2008; Laderman 1996:97). The problem of 
burying and memorializing huge numbers of Civil War 
dead, many of whom died far from home, also outweighed 
similar problems of dealing with the dead during epidem-
ics. Thousands of soldiers were killed in individual battles. 
Owing to unsanitary and crowded conditions at hospitals 
and camps, inadequate clothing and shelter, poor diet, and 
contaminated drinking water, twice as many soldiers died 
from disease as from trauma. The hundreds of thousands 
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of Civil War dead requiring proper burial (reserved mostly 
for Federal soldiers) resulted in the creation of the National 
Cemetery system. The system required the federal govern-
ment to establish permanent resting places for military 
dead, where families could visit their loves ones and the 
dead could be properly memorialized. This movement led 
to the establishment of National Cemeteries, overseen by 
superintendents and administered according to a growing 
set of centralized regulations but also resulted in new pan-
religious approaches to death and burial, which emphasized 
burial in appropriately marked individual graves that could 
be visited and memorialized (Faust 2008; Steere 1953; see 
Chapters 8 and 11).6

Cemetery Deþned

Today, we often speak colloquially of any location where 
people are buried as a cemetery. According to some au-
thors, cemeteries represent a particular kind of burial space 
that is distinct in location and other attributes from other 
kinds of burial spaces, such as churchyards, burial grounds, 
or mass graves. According to Rugg (2000:261), cemeteries 
(1) �are close to but not within settlements�; (2) have an 
established perimeter, often marked by a fence, wall, or 
hedge; (3) have �an entrance that declares the meaning of 
the site either literally or symbolically� (Rugg 2000:262); 
(4) are internally structured such that each grave can be 
located and individuals can be memorialized; (5) serve 
an entire community; 6) and are �considered sacred only 
in so far as the site is �regarded with respect�� (Rugg 
2000:264). Cemeteries tend to be owned by a municipality 
or held privately, rather than owned by a national Church. 
Cemeteries are also generally considered to have a fair de-
gree of permanence and are structured in such a way as to 
permit visitation and memorialization of each individual�s 
grave. The Alameda-Stone cemetery ful�lls many of these 
de�nitional criteria (see Chapter 11). 

Earlier burials in Tucson were placed in churchyards 
rather than cemeteries, and possibly within churches and 
conventos as well (Hard and Doelle 1978; Thiel et al. 
1995). Like cemeteries, �churchyards also have boundaries 
and a distinctive entrance gate that declares their purpose� 
(Rugg 2000:265). In other ways, churchyards differ mark-
edly from cemeteries. Churchyards (1) �tend to be located 
at the centre of communities rather than on their periphery� 
(Rugg 2000:265); (2) are smaller in size than cemeteries; 
(3) are not necessarily structured to facilitate location of 
each individual grave; (4) are owned by the church rather 

6 Although Tucson residents lobbied for the administration of the 
military section at the Alameda-Stone cemetery as a National 
Cemetery, the cemetery was not considered a candidate for this 
system, as it was associated with a small and impermanent post 
(see Chapter 4, Volume 2 of this series).

than a municipality; (5) and are directly connected to a 
�place of ritual religious signi�cance� (Rugg 2000:265). 
In this sense, churchyards may acquire a greater degree of 
sacredness than is common for cemeteries, are used differ-
ently than cemeteries, and may serve a different and more 
restricted community than do cemeteries.

Burial spaces in the Tucson Presidio and at San Agustín 
del Tucson Mission match Rugg�s (2000) criteria for 
churchyards (Hard and Doelle 1978; Thiel et al. 1995). 
They were located in the center of the community, adjacent 
to chapels or other areas controlled by the church, were 
relatively small in area, and were organized in a manner 
that would not facilitate the location of each individual 
grave. In addition, graves were frequently reused, blurring 
the distinction between individual burials. By contrast, the 
Alameda-Stone cemetery appears to have met many of the 
de�nitional requirements of a cemetery but not completely 
and only for a brief period. The cemetery was an enclosed 
space with formal entrances, served the entire community, 
and was located at the edge of the settlement. 

However, the cemetery did not achieve any lasting per-
manence. Instead, the cemetery had become dilapidated 
and neglected after being closed to further burial, and the 
land containing it was ultimately reused for residential 
and commercial purposes. In one area of the cemetery 
(Cemetery Area 4, see below), burial space was treated 
in a manner consistent with some elements of earlier ba-
roque practices, as graves, although placed in rows, were 
frequently reused as well as intruded into adjacent graves. 
These practices may have made it dif�cult to differentiate 
among individual graves if not clearly marked. In addi-
tion, grave markers decomposed rapidly in the cemetery. 
These departures from the ideal expectations for a cem-
etery do not necessarily mean that this burial space was 
not a cemetery. Rather, these variances underscore the 
dif�culties and tensions inherent in establishing, control-
ling, and maintaining a cemetery as a common public fa-
cility open to all users and traditions in addition to some 
of the ambiguities inherent in de�ning burial spaces for a 
diverse and changing community. In a sense, the Alameda-
Stone cemetery represents in Tucson a transformation from 
earlier baroque practices to practices consistent with the 
newer tenets of cemetery reform. It embodied many of the 
characteristics of the reformed cemeteries but was also a 
burial space where some elements of baroque Catholic 
burial practices were retained. 

Immediately upon the closing of the civilian section of 
the Alameda-Stone cemetery on May 31, 1875, the cem-
etery was replaced by a new cemetery located on the north-
ern edge of the expanding City. This new cemetery was re-
ferred to as the Court Street cemetery because Court Street 
was extended to meet it. The Court Street cemetery was 
bounded on the north and south by Speedway Boulevard 
and 2nd Street, respectively, and on the east and west by 
Stone Avenue and Main Avenue, respectively. The new 
cemetery was divided into sections for Protestant, Catholic, 
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and fraternal burials, in keeping with the demographic dis-
tinctions that had emerged in Tucson while the Alameda-
Stone cemetery was in use. The Court Street cemetery suf-
fered a fate similar to that of the Alameda-Stone cemetery, 
as it was of�cially closed in 1907 although it was used 
as late as 1916. The Court Street cemetery was replaced 
with the Evergreen and Holy Hope Cemeteries, both lo-
cated again at the edge of town, now a few miles north of 
the original town site (Callender 1999:29; O�Mack 2005; 
Roskruge 1893). Like the Alameda-Stone cemetery, some 
effort was made to remove burials to the new Evergreen 
and Holy Hope cemeteries, but many burials were left be-
hind, and the cemetery itself was quickly built over. Even 
today, the discovery of remains during ground-disturbing 
activities is common in the area of the former Court Street 
cemetery (e.g., Thiel and Margolis 2007).

The Archaeology and 
History of  the Alameda-
Stone Cemetery 

Having discussed the historic context within which the 
Alameda-Stone cemetery was situated, we now turn to 
a discussion of the cemetery itself. Analysis of histori-
cal documents suggests that the Alameda-Stone cemetery 
originally contained the graves of approximately 1,800�
2,100 individuals (O�Mack 2006; Chapter 4, Volume 2 of 
this series). The cemetery was divided into military and 
civilian sections and appears to have had additional divi-
sions, including a division that may have separated the 
cemetery into Catholic and secular sections. Most indi-
viduals were buried in the civilian section of the cemetery 
sometime between the 1850s or early 1860s and June 1875. 
Approximately 100 other individuals were buried in the 
military section between July 1862 and January 1881. 
During archaeological excavation of the project area, the 
remains of 1,386 individuals were recovered from grave 
pits as well as in secondary, disturbed contexts. A total of 
1,044 sets of individual remains were discovered in burial 
features. Most of the remaining burials in the cemetery that 
were not discovered during our excavations were either 
(1) destroyed by excavation of the Tucson Newspapers 
Building basement in 1940 and 1953, (2) exhumed his-
torically, or (3) destroyed by the many disturbances that 
occurred within the project area after the cemetery closed 
(see Chapter 12, this volume, and Chapter 4, Volume 2 of 
this series). A small number of additional remains likely 
were placed in a few areas outside the western limits of 
the project area, based on an inferential reconstruction of 
the limits of the civilian and military cemeteries. In all 
likelihood, the northern, eastern, and southern limits of 

the cemetery were included within our excavation and are 
described by the archaeological distribution of graves pits 
in those parts of the project area. As a result, excavations 
resulted in locating nearly all of the remaining burials in 
the cemetery, with the exception of the few that may still 
be located outside the project area under Stone Avenue and 
under a parking lot owned by Los Chicanos Por La Causa, 
along the western edge of the project area. 

The earliest recorded burials in the military section took 
place shortly after the arrival of the California Column in 
Tucson, with the burials of Sergeant John C. McQuade 
(Company B, 2nd California Cavalry) and Private James L. 
Richards (Company H, 1st California Infantry) in July 1862 
(Callendar 1998; O�Mack 2006; see also Chapter 4, 
Volume 2 of this series). Clear information on when the 
�rst burials were placed within the civilian section has not 
been located in archival records examined for the project, 
and archaeological data has not proved fruitful in establish-
ing a precise beginning date. The earliest record we have 
for a civilian burial in the cemetery comes from a copy of 
the Tucson Diocese burial record provided to Statistical 
Research by Los Descendientes del Presidio del Tucson 
(O�Mack 2006): May 28, 1863. Given the inconsistent 
presence of Catholic priests in Tucson during the 1850s 
and early 1860s, the record may have begun after burials 
had already been placed in the civilian section; we simply 
do not know. 

Hilario Gallego (1935:76), who was born inside the walled 
presidio on January 14, 1850, reported as an adult that �In the 
very early times there was a cemetery inside the wall near this 
church, but as far back as I can remember they were burying 
people outside the wall near what is now Alameda and Stone 
Avenue.� Gallego�s account, although provided late in his life, 
could suggest that use of the civilian section began sometime 
before the �rst entries were written in the Tucson Diocese 
burial record. Conceivably, the cemetery could have �rst 
been used as early as the 1851 cholera epidemic to quickly 
inter the catastrophically large number of deceased individu-
als. Another possibility is that the civilian section was �rst 
used shortly after the Gadsden Purchase, coinciding with the 
removal of vestments from the presidio chapel. Still another 
possibility is that the cemetery was created by one of the 
French missionaries sent to Tucson in the late 1850s or early 
1860s. The establishment of municipal cemeteries located on 
the outskirts of town was by this time commonplace in France 
(Aries 1975, 1981). In fact, one of the �rst things Machebeuf 
did after becoming Vicariate Apostolic of Utah was to create 
a cemetery outside of town, something he might have also 
done in Tucson. Howlett (1908:306) has noted that, in Utah, 
Machebeuf �had gone so far out on the plains towards Kansas 
City to choose a resting-place for their dead that a pious visit 
to their graves was almost an impossibility.� 

The closing dates for the cemetery are more certain. City 
Council of�cially closed the civilian section on May 31, 1875 
(Tucson City Council minutes, 18 May 1875), requiring all 
subsequent burials in Tucson to take place at a new cemetery 
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north of town. The military section remained open until 
February 1881, when the City Council ordered it closed. 

The Use of  Multiple Lines 
of  Evidence in Analyzing the 

Cemetery
As discussed in Chapter 1, the bioarchaeological investiga-
tion of historical-period cemeteries bene�ts from the study 
of multiple lines of historical, contextual, and osteological 
evidence, and this project is no exception. The combined 
use of these data proved integral to not only conducting 
analyses of the cemetery and the individuals buried there, 
but was also instrumental in developing cultural af�nity 
and military identi�cation statements used in support of 
repatriation and reburial (see Chapters 2, 6, and 11). In 
the following sections, we provide a brief overview of the 
organization of the cemetery, temporal differences, and 
evidence for exhumation and disturbance, followed by 
discussions of how .historical, contextual, and osteological 
data contributed to our understanding of burial practices 
and the demography and life history of the burial popula-
tion.  Much of the information presented in the following 
sections is revisited in greater detail in later chapters. 

Identiþcation of  Cemetery 
Areas in the Civilian Section

As previously discussed, the Alameda-Stone cemetery was 
divided into military and civilian sections. Analysis of exca-
vation results suggested that in addition to the military sec-
tion (Cemetery Area 1), at least 4 distinctive areas within 
the civilian section of the cemetery were present (Cemetery 
Areas 2�5) (Figure 51). The limits of these areas were in-
ferred based on patterned variation in grave and row spacing, 
spatial breaks between cemetery areas, and in the distribu-
tion of grave pits according age, sex, cultural af�nity, burial 
orientation, cof�n shape, and artifact types. In general, the 
distinctions that proved to be most important in our analyses 
were distinctions between the southern and northern areas 
(Cemetery Areas 1�2 versus Cemetery Areas 3�5), as well as 
between Cemetery Areas 3 and 4. Cemetery Area 5 is some-
what of an enigma; it could have been used later in time, as a 
few graves are oriented along a more strictly east-west axis, 
paralleling a late realignment of Stone Avenue, but this is 
not clear. As discussed will be discussed below, osteological 
and contextual analyses of the cemetery repeatedly revealed 
fundamental differences between the northern and southern 
areas of the cemetery, which seem to correspond to a distinc-
tion between the local Catholic community and the rest of the 
Tucson community, many of whom would have been adult 
males who were recent immigrants to Tucson. 

The distinction between Cemetery Areas 3 and 4 appears 
to have centered mainly on how burials were placed and in 
subtle differences in burial treatment and demography (see 
Chapter 9). In Cemetery Area 4, grave pits were closely 
packed, intruded into earlier grave pits, and were often re-
used. Cemetery Area 4 was also surrounded by a distinct 
gap, which may have corresponded to a fence placed around 
the area, further differentiating it from the adjacent Cemetery 
Area 3. Tentatively, it appears that Cemetery Area 4 repre-
sents the extension of earlier approaches to burial observed 
in archaeological excavations at the Tucson Presidio and at 
the San Agustín del Tucson Mission (Hard and Doelle 1978; 
Thiel et al. 1995). Cemetery Area 3 appears to conform more 
closely to reformist approaches to burial with regard to the 
placement of individual burials within more regularly and 
more widely spaced grave pits and infrequent intrusion by 
other grave pits or grave pit reuse.

Because many Hispanics would have practiced a Catholic 
faith and Hispanic Catholics of the time expected to be bur-
ied in ground consecrated by the Church, we suspected that 
there would likely be one or more areas speci�cally devoted 
to Catholic uses. For instance, Hispanic Catholic burial spaces 
often had an area devoted to los angelitos, or children whose 
innocence precluded the need for them to visit purgatory on 
their way to heaven. In addition, the burial of individuals who 
had not been baptized or were not in good standing in the 
church would likely not have been allowed in consecrated 
ground and would have been placed in other less desirable 
areas (O�Mack 2006:39; Will De Chaparro 2007). This was 
also a period of transition from earlier baroque Catholic burial 
practices in the American Southwest to practices promulgated 
by cemetery reform and by changing attitudes toward death 
and burial that emerged during the American Civil War. In 
some sense, Cemetery Areas 3 and 4 could represent tension 
between different segments of the community that subscribed 
to either orthodox or reformed Catholic burial practices or 
they could represent a temporal difference, with the burials 
in Cemetery Area 4 being placed earlier than the burials in 
Cemetery Area 3. 

A further difference between the two cemetery areas 
and indeed, between Cemetery Area 3 and the rest of the 
cemetery, is that the burials of young children and infants, 
as well as old adults, were concentrated in a series of rows 
in the eastern half of Cemetery Area 3. Possibly, this de-
mographic anomaly represents the burial of individuals 
as a result of epidemics, such as those that occurred in 
1868�1870 (see Chapters 7 and 9). 

Temporal Differences within 
the Cemetery

Temporal information on the growth of the cemetery is 
limited, either from archival or archaeological sources. 
Very few grave pits contained artifact types or attributes 
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 Cemetery area map.Figure 51. 
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that could be used to differentiate them according to time. 
We were able to reconstruct the use of the military section 
through time using dates of death and other information for 
individuals reported as interred in that cemetery, but even 
in this case, the exact pattern of use through time is unclear 
due to missing information. Rows in the eastern half of the 
military section were �lled in from east to west through 
time, but varied in terms of whether sequential burials were 
placed to the north or south of previous burials. Instead, we 
used feature-to-feature relationships in Cemetery Areas 2, 
3, and 4 to infer possible growth patterns (see Chapter 4, 
Volume 2 of this series). Feature-to-feature relationships 
that could be used to build temporal sequences were com-
mon only in Cemetery Area 4. We have been unable to date 
to identify any patterns in material culture within these 
sequences, however, although more-intensive analysis in 
the future could prove fruitful. 

Exhumation
After the civilian section closed in 1875, no concerted ef-
fort was made to exhume burials from the Alameda-Stone 
cemetery and rebury them at the Court Street cemetery. 
Some citizens, however, complained of the continued pres-
ence of the cemetery in the midst of the growing settle-
ment, citing sanitation issues and health concerns as a jus-
ti�cation for removing the bodies. An October 1878 article 
in the Arizona Star (3 October 1878:3) stated, 

While our city Council is entitled to much credit 
for the energy and care displayed in sanitary af-
fairs of our town, there are two matters of impor-
tance which should be attended to: one is the dis-
interment of the remains lying in the old cemetery 
and their removal to the new grounds. It has been 
almost three years since the new cemetery was 
established, and we hear many of our citizens in-
quire why it is the old one still remains. We think, 
as a sanitary measure alone, something ought to 
be done in the premises. Let the city council give 
out the work of disinterment to be done by con-
tract, sale of the ground now occupied by the old 
cemetery would go far toward defraying the ex-
penses of removal.

In January 1882, the City Council published brief no-
tices in the Arizona Daily Star (7 January 1882:3) and 
the Spanish-language El Fronterizo (13 January 1882) 
to inform citizens that they had 60 days to remove 
friends and relatives buried in the civilian section, as a 
street was planned to be placed through the center of 
the section. Exhumed bodies were to be reburied in the 
new Court Street cemetery. Although the notice in the 
Arizona Daily Star was silent on the issue of what would 
happen to burials that were not removed, El Fronterizo 

(13 January 1882) stipulated that �Todos los cuerpos 
que no sean exhumados durante este tiempo, serÆn re-
movidos y enterrados bajo el cargo de las autoridades 
competentes� (All of the bodies not exhumed at this 
time will be removed and buried under the supervision 
of competent authorities), implying that the City would 
ensure that all bodies were removed. 

One of the questions prior to �eldwork was: how 
many burials were actually removed? Excavation re-
vealed that the vast majority of burials were left in the 
ground, but due to the wide variety of disturbances from 
utility trenches, building foundations, landscaping fea-
tures, trash pits, and privies found throughout the cem-
etery (see Chapter 12, this volume, and Volume 3 of 
this series ), it was not always easy to distinguish which 
graves had been exhumed from those that had been ac-
cidentally disturbed.

To identify potentially exhumed graves within the 
civilian section, we used our understanding of the ar-
chaeological effects of exhumation from studying the 
military section, where many graves had been exhumed 
in 1884. Potentially exhumed grave pits in the civilian 
section were identi�ed as those that either lacked os-
teological materials or that contained sets of remains 
consistent with the osteological and archaeological cor-
relates of exhumation seen in the military section. When 
controlled for disturbance, the analysis of potential cases 
of exhumation suggests that a small percentage of indi-
viduals interred in the civilian section (perhaps a total of 
200 or so individuals in the civilian section as a whole, 
including areas not excavated by Statistical Research) 
were exhumed (Figure 52). Based on a combination of 
historical and archaeological evidence, the burials of 
more than 90 individuals were exhumed from the mili-
tary section. Many possible cases of exhumation in the 
civilian section occurred in the area of Council Street 
or along utility trenches in other nearby areas, suggest-
ing that disturbance could still account for some of the 
possible cases. Other cases, however, tended to appear 
in clusters in areas where no intrusive disturbance had 
occurred, suggesting minimally that multiple grave 
pits were opened during the course of exhumations. 
This pattern may in some cases represent a haphazard 
attempt to locate a single burial by digging in multiple 
grave pits, as was suggested in one historical account 
(Arizona Weekly Citizen 18 February 1883), but in other 
cases, the pattern could represent the attempt to recover 
the remains of multiple friends or loved whose burials 
were clustered nearby each other.

Other Disturbances
A large variety of disturbances, most of which were cul-
tural, were visited on the cemetery after its abandonment. 
The largest of these, involving the excavation of the Tucson 
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Map of  exhumed burials in project area.Figure 52. 
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Newspapers basement, could have destroyed at least sev-
eral hundred burials, whereas many other burials were 
impacted in some way by utility trenches, building founda-
tions, tree pits, trash pits, privies, and other disturbances. 
Natural disturbances, by contrast, were relatively rare, 
perhaps owing to the relatively stable and ancient charac-
ter of the land surface on which the cemetery was placed. 
Despite disturbance, preservation and burial integrity were 
relatively good in most grave pits, with the exception of 
some grave pits in Cemetery Area 4, where both burial 
practices and postcemetery disturbances conspired to dis-
turb the largest percentage of burials, resulting in half of 
all individuals in Cemetery Area 4 being discovered in 
secondary context.

Historical Data
Military records, the Tucson Diocese Burial record, scat-
tered newspaper articles and obituaries, and the Mortality 
Schedule of the 1870 Federal Census provided informa-
tion on the speci�c identity of many of the individuals 
likely to have been buried in the cemetery. Of principal 
importance was the Tucson Diocese burial record, which 
provided information on a total of 944 individuals likely to 
have been buried in the Alameda-Stone cemetery between 
1863 and June 1875. For many of these individuals, infor-
mation was provided in the record on the deceased�s name, 
age, sex, date of burial, and on the names of parents and 
spouses. Occasional notes provided additional information 
on cause of death. The vast majority of individuals listed 
in the burial record were Hispanic individuals (n = 855). 
The remaining individuals were Apache (n = 16), Native 
American (n = 11), non-Hispanic Euroamerican (n = 11), 
Hispanic/non-Hispanic Euroamerican (n = 9), Yaqui 
(n = 6), Tohono O�odham (n = 5), or of undetermined af-
�nity (n = 31). As these burials represented only those of 
interest to the Catholic church and the record had a number 
of temporal gaps, it pertained to only a portion of individu-
als buried in the Alameda-Stone cemetery. Comparison of 
the Tucson Diocese burial record with census data and the 
1870 Mortality schedule suggested that perhaps somewhat 
fewer than two-thirds of Hispanics buried in the cemetery 
were listed in the record. 

We also used historical demographic data on the age, 
sex, and cultural af�nity of individuals listed in the Tucson 
Diocese burial record, census records, and the 1870 mortal-
ity schedule to develop expectations of burial population 
size, mortality rates, and other variables for comparison 
with contextual and osteological data. Combined with 
data on grave density, cemetery area size, and areas of 
disturbance, historic demographic data were used to esti-
mate the number of burials likely to have been destroyed 
or removed by prior disturbance. This analysis suggested 
that the burials of at least several hundred individuals 
were destroyed by excavation of the Tucson Newspapers 

basement, a number considerably higher than had been 
reported in the newspapers (see Chapter 4, Volume 2 of 
this series). Mortality pro�les developed from historical 
records were compared with osteological records to bet-
ter understand the differential effects of mortality on the 
population (see Chapter 7). 

Despite a relative wealth of information on who was 
buried in the civilian section of the cemetery, no record 
provided information on the speci�c location of individu-
als within the civilian section. Hence, it proved impossible 
to link individuals in the Tucson Diocese record with spe-
ci�c burials discovered archaeologically (O�Mack 2006; 
see also Chapter 4, Volume 2 of this series). Military burial 
lists, an exhumation list, newspaper articles and obituar-
ies, and a series of maps of the military section obtained 
at the National Archives and Records Administration in 
Washington, D.C. provided information on the identity 
and relative location of individuals within the military 
section. An 1881 plat map of the cemetery showed that 
the walled military section was 120 feet (east-west) by 
150 feet (north-south) and was divided into four quad-
rants divided by paths, with an entrance at the center of 
the south side of the section (Figure 53). Analysis of buri-
als lists and the map indicates that rows were �lled in 
from east to west in the eastern half of the military sec-
tion. The sequence of burial and the organization of grave 
pits into rows in the west half of the military section was 
less well structured than in the eastern half, suggesting 
less oversight or a different set of protocols for burial in 
that area of the cemetery. The eastern half of the military 
section contained enlisted men, whereas the western half 
contained mostly of�cers and their family members and 
prominent citizens.

Historical data also provided essential information 
for our cultural af�nity and military identi�cation state-
ments (see Chapter 6). Analysis of historical records sug-
gested that perhaps 75 to 80 percent of the individuals 
interred in the cemetery would have been Hispanic. The 
remainder was mostly Non-Hispanic Euroamerican, with 
smaller numbers of Native Americans and a few African 
Americans. Expectations based on historical data matched 
our contextual and osteological assessments well, when the 
age of individuals was taken into account. For our military 
identi�cation assessments, we were able to closely match 
the 1881 plat map of the military section with grave pit 
features discovered in the area determined to have been 
the military section. This fortuitous match allowed us to 
correlate historically-mapped graves with archaeologically 
discovered grave pits. We then compiled from a variety 
of archival sources information on the name, age, stature, 
place of birth, regiment, rank, former occupation, cause of 
death, and exhumation history for individuals associated 
with the correlated graves and compared this information 
with osteological data on the age, sex, stature, stress in-
dicators, trauma, and biological af�nity of individuals as 
well as with contextual data that could be used to assess 
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1881 plat map of  Military Cemetery.Figure 53. 
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cultural attributes such as regiment or rank. In many cases, 
osteological and contextual data were broadly convergent 
with historical information. Nonetheless, we could not le-
gally identify any individual in the military section, as most 
grave pits contained only scattered remains left behind 
from exhumation efforts in June 1884, and biological evi-
dence was in no case suf�cient for identi�cation purposes, 
no matter how convincing was the connection between 
contextual and historical evidence (Heilen et al. 2008).

Contextual Data
Contextual data provided a wealth of information on burial 
practices in nineteenth-century Tucson. Archaeological 
excavation revealed that most individuals in the Alameda-
Stone cemetery were interred individually in cof�ns, as de-
termined by the discovery of cof�n wood, outlines, wood, 
and hardware. At least three individuals were buried on 
planks�two infants and a young child�whereas the re-
mainder of individuals were buried without cof�ns. Most 
grave pits contained a single burial, but approximately 
5 percent contained multiple interments placed either at the 
same time or during separate burial events. Most of these 
were located in the northern areas of the cemetery and 
were particularly concentrated in one area of the cemetery 
(Figure 54). Multiple interments mostly consisted of two 
individuals interred at the same or separate times, although 
as many as �ve individuals were observed in a single grave 
pit. In most cases, multiple interments were of either two 
young juveniles or a young juvenile and an adult (Table 7 
provides a de�nition of age categories used for this project, 
which are based on Arizona State Museum standards). A 
few cases of the interment of multiple adults were observed 
(see Chapter 5, Volume 2 of this series). 

Grave pits generally conformed in size to the age of in-
dividuals interred within them and were rectangular in plan 
view with straight, vertical side walls, and �at, horizontal 
bottoms. A small number of graves had shelves used to 
support grave arches or planks protecting the cof�n (see 
Figure 23). A similar number of graves had what we have 
termed head niches, or small openings dug into the short 
axis of the grave pit in order to accommodate the head of 
an individual (see Figure 24). Analysis of these graves 
suggested that head niches were used to protect the head 
of individuals interred without cof�ns from being covered 
with dirt rather than to accommodate an individual taller 
than the long-axis of an excavated grave pit (see Chapter 9, 
this volume, and Chapters 5�6, Volume 2 of this series). 

Grave depths varied widely across the cemetery, but 
much of the variation appeared to result from random vari-
ation associated with disturbances to the cemetery rather 
than differences in grave digging behavior. Analysis of 
the deepest graves in cemetery areas suggests that graves 
were typically on the order of 3�4 feet deep (see Chapter 4, 
Volume 2 of this series). Grave depths may have been 

restricted by the presence of hard and relatively impervi-
ous caliche deposits underlying surface deposits in the 
project area (see Chapter 3, Volume 2 of this series). In 
the southern areas of the cemetery, graves were typically 
spaced approximately 1.2 m apart within rows; they were 
more closely spaced in the northern areas of the cemetery. 
Graves were spaced closest together in Cemetery Area 4, 
where graves were most closely packed and tended to 
intrude into earlier grave pits. Nearly all grave pits were 
oriented along an east-west axis and were arranged in 
slightly curvilinear, north-south rows (Figure 55). Rows 
were spaced furthest apart in the southern areas of the 
cemetery and in an area in the northwest corner of the 
cemetery (Cemetery Area 5), where they were nearly 2 m 
apart. In one area of the cemetery (Cemetery Area 4), rows 
were so closely spaced as to often overlap (see Chapter 4, 
Volume 2 of this series).

Many of the graves in the Alameda-Stone cemetery 
would have initially been marked with wooden headboards, 
inscribed stone slabs, and aboveground vaults. Particularly 
for Mexican Americans interments, grave makers may have 
also included wooden and iron crosses; cerquitas (grave 
fences); relicaritos (grave markers with deep recesses to 
hold items associated with the deceased); nichos (smaller 
versions of the relicarito); grave curbs (low enclosures built 
close to the ground); decorative piles of �eld stones placed 
on top of individual graves; and, infrequently, engraved 
stone markers (Barber 1993; Brock and Schwartz 1991; 
Grif�th 1992:119; Jordan 1990). Unfortunately, many 
grave markers decomposed rapidly as a result of vandalism 
and exposure to the elements and were ultimately removed 
after the land containing the cemetery was surveyed into 
lots and sold in 1889 and the land containing the cemetery 
was graded the following year (O�Mack 2006).

Cof�ns used in the cemetery were simply constructed in 
vernacular styles�probably by relatives or carpenters rather 
than by professional cof�n makers�using juniper, pine, or a 
combination of the two woods. Formal cof�n hardware was 
rare and probably did not become widely available in Tucson 
until after the arrival of the railroad in 1880. Cof�ns were 
rectangular, trapezoidal, or hexagonal in shape. Hexagonal-
shaped cof�ns could be further subdivided into bent-shoul-
der cof�ns�constructed by bending side boards to create a 
hexagonal shape�and mitered shoulder cof�ns, in which 
the sides of the cof�n were made by joining two boards at 
the cof�n shoulder (Mainfort and Davidson 2006:104�105; 
Peter et al. 2000:269�270). Many cof�ns in the Alameda-
Stone cemetery may have been covered in fabric or painted, 
perhaps to hide their fairly rough construction, with brightly 
colored fabrics and pigments possibly used for some buri-
als. Interior cof�n treatments were common, with more than 
half of burials exhibiting evidence for cof�n lining. Evidence 
for pillows and interior paint was also found in some buri-
als. Floral arrangements, as evidenced by wire and paper 
�ower fragments, decorated some cof�ns (see Chapters 5�6, 
Volume 2 of this series). 
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Distribution of  graves with multiple interments.Figure 54. 
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Individuals were buried in supine position, with their 
hands at their sides or placed over their abdomen or chest. 
For nearly all burials, bodies were oriented with either the 
head to the west or the head to the east (Figure 56). The 
vast majority of individuals in the southern areas of the 
cemetery were oriented with their heads to the west. With 
the exception of several of the easternmost rows in the 
northern half of the cemetery (in Cemetery Area 3), the 
opposite pattern held for the northern areas of the cemetery 
(see Chapter 5, Volume 2 of this series). 

Individuals were typically buried in clothing, rather than 
in shrouds, as evidenced by buttons and other fasteners, 
and a lack of identi�able shroud pins. More than 500 hun-
dred button types were intensively documented, including 
varieties of Prosser porcelain sew-through buttons, shell 
sew-through buttons, bone buttons, metal sew-through 
buttons, cloth buttons, and military uniform coat buttons. 
One particularly unusual button was an engraved shell 
sew-through button with a Star of David motif found with 
an individual with multiple cultural af�nities (Figure 57). 
Other fasteners included cinch buckles and hook-and-eye 
fasteners. Fasteners were generally distributed according 
to age and sex patterns corresponding to age- and gender-
speci�c clothing styles, although a few women appear to 
have been buried in pants, suggesting an inversion of gen-
der roles for some women in Tucson (see Chapters 6 and 
9, Volume 2 of this series). 

Footwear was relatively rare in the cemetery and was 
found most commonly among juveniles. Footwear for 
adults included lace-up booties, lace-up ankle boots, la-
dies� boots, pull-up work boots, riding boots, and men�s 
buckle shoes. Juveniles were buried with lace-up booties, 
lace-up ankle boots, or lace-up ankle boots with brass toe 
covers. Like footwear, jewelry was also relatively rare, and 
each piece was unique. Jewelry was reserved for females 
and juveniles and included earrings, lockets, pendants, 
necklace fragments, pins, brooches, and rings. Religious 
artifacts included crosses, cruci�xes, frames, �oral crowns, 
and rosaries (Figure 58). Religious items, most of which 
could be associated with Catholic practices, were almost 
exclusively distributed in the northern areas of the cem-
etery. Consistent with historical descriptions of the burials 

of Hispanic children, many children were buried with rem-
nants of �oral crowns made of wire wrapped with paper 
or ribbons and adorned with paper �owers and sometimes 
beads (see Chapter 6, Volume 2 of this series). 

Osteological Data
Osteological analysis of remains focused on paleodemogra-
phy (including age, sex, and biological af�nity), biological 
distance and geospatial analysis, postcranial morphology of 
juveniles and adults, pathological conditions, trauma, den-
tal health, and spatial patterns (see Chapter 7, this volume, 
and chapters in Volume 2 of this series). Paleodemographic 
analysis revealed distinct differences in the distribution 
of individuals according to age, sex, and biological af�n-
ity between cemetery areas. Biological af�nity refers to 
the most likely biological ancestry of individuals, based 
on analysis of morphological characteristics distinctive 
of different biological groups known to have been living 
in Tucson while the cemetery was in use (see Chapter 8, 
Volume 2 of this series). This is distinguished from cultural 
af�nity, the assessment of which was based on a combi-
nation of historical, contextual, and osteological evidence 
(see Chapter 6). 

Individuals in the northern areas of the cemetery were 
more evenly distributed according to age and sex, with a 
somewhat greater predominance of Hispanic individuals, 
whereas individuals in the southern areas were mostly adult 
males with a larger percentage of Euroamerican individu-
als (Figures 59�61). These data supported the idea that the 
northern area of the cemetery represented the local com-
munity, whereas the southern area was more representative 
of recent migrants to Tucson (see Chapter 7, Volume 2 of 
this series). Biological distance studies suggested relatively 
high levels of heterogeneity for the population as a whole, 
consistent with the multiethnic nature of the cemetery, 
but relatively little variation within biological groups (see 
Chapter 8, Volume 2 of this series). 

Studies of postcranial morphology revealed that juve-
niles and Hispanic adults were typically smaller in stature 
than contemporaneous groups and that individuals grow-
ing up in Tucson may have experienced dampened growth 
followed by a period of catch-up growth, possibly due to 
the combined effects of nutritional stress and infectious 
disease. Individuals in the cemetery were also generally 
shorter than populations from earlier in the nineteenth cen-
tury, likely due to the so-called �antebellum puzzle,� an 
almost universal decline in stature that occurred between 
1830 and 1880 in the United States and other industrial-
ized nations in urbanizing contexts. Shorter stature was 
likely due to decreased quality of nutrition and increased 
exposure to infectious disease (see Chapter 7, this volume, 
and Chapters 9�10, Volume 2 of this series). 

Analysis of adult body symmetry, robusticity, vertebral 
trauma, and degenerative pathological conditions revealed 

Arizona State Museum Age CategoriesTable 7. 

Age Category Minimum Age Maximum Age

Fetal �0.75 �0.01

Infant � 1.99

Child 2 11.99

Subadult 12 17.99

Young adult 18 34.99

Middle adult 35 49.99

Old adult 50 99

Adult 18 99
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Map showing possible rows in the cemetery.Figure 55. 
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potential differences in work patterns between different 
segments of the population. Males and females followed 
different work patterns, and males were more likely to suf-
fer from conditions resulting from heavy lifting and use of 
the upper body. The shoulder, elbow, wrist, and lower backs 
of males were affected by degenerative joint disease much 
more than in females, suggesting they were likely to suffer 
from conditions resulting from heavy lifting and use of the 
upper body. Females experienced greater levels of degener-
ative joint disease in the lower limbs, particularly the knee. 
Hispanics, also, appear to have experienced greater loading 
on some joints, possibly as a result of work habits involv-
ing heavy lifting and strain on the back, shoulders, and 
elbows. These work habits, along with other upper body 
activities, may have contributed to the higher frequency 
of vertebral trauma and signi�cantly increased degenera-
tive joint disease evident in both shoulders and elbows 
among Hispanics when compared to Native Americans 
and Euroamericans. These results are generally consistent 
with historical evidence suggesting that many of the blue-
collar jobs in Tucson were performed by Hispanics (see 
Chapters 10�12, Volume 2 of this series). 

In addition to degenerative joint disease and other de-
generative conditions, pathological conditions observed 
in the osteological sample included general indicators 
of infection (e.g., periosteal new bone) and evidence for 
metabolic disorders such as porotic hyperostosis (pitted 
and spongy outer surface of the bone), cribra orbitalia 
(pitted and spongy bone around the eye sockets), and os-
teoporosis. Occasional evidence for speci�c diseases, such 
as  sinusitis, tuber culosis, and treponemal infections�
including venereal and congenital syphilis�were also 
found. Analysis of the incidence of active versus healed 
infections as well as localized versus systemic infections 
revealed dif ferent patterns of infection between adults and 
juveniles and between the northern and southern areas of 
the cemetery, which suggests differential exposure and 
susceptibility to infection by different segments of the 
population (see Chapter 7, this volume, and Chapter 11, 
Volume 2 of this series).

Trauma analysis revealed a relatively high level of 
trauma within the population, particularly among adult 
males and individuals buried in the southern sections of 
the cemetery. Weapons trauma was not as prevalent as ex-
pected, given historical accounts of frequent interpersonal 
violence in and around Tucson, but was nonetheless high 
compared to other cemeteries where evidence of weapons 
trauma has been found, including Freedman�s Cemetery 
in Dallas, Texas (Davidson 2004) and Grafton Cemetery 
in Grafton, Illinois (Buikstra et al. 2000) (see Chapters 7 
and 10, this volume, and Chapter 12, Volume 2 of this 
series). 

Dental health in the population was overall relatively 
good, suggesting that residents may have enjoyed healthful 
diets, although still exposed to nutritional stress at times 
due to disease and occasional food shortages. Cariogenicity 

was highest and tooth wear lowest among individuals in 
the southern areas of the cemetery, which could suggest a 
greater consumption of sugars and highly processed �ours 
in the diet by recent immigrants. Individuals in the north-
ern section of the cemetery appear to have experienced 
relatively gritty diets, probably from the use of manos 
and metates in grinding foods, and consumed foods that 
had low cariogenicity. Enamel hypoplasias were not es-
pecially common in the cemetery but were most common 
among individuals among Euroamericans and individuals 
buried in the southern areas of the cemetery, which could 
suggest exposure to dietary stress for recent immigrants 
while young (see Chapter 13, Volume 2 of this series). 
Together, the data brie�y outlined above allowed us to 
paint a picture of life and death in Tucson that revealed 
much about the Alameda-Stone cemetery and the individu-
als buried there.

Cemetery Reform 
Revisited

What does the interpretation of these data tell us about 
how the cemetery was used, who was using it, and how 
cemetery organization and use related to broader pro-
cesses of change in burial practice and cemetery reform? 
As discussed above, the establishment of rural, municipal 
cemeteries was common in the Eastern United States by 
the early part of the nineteenth century as well as in more 
densely settled areas of Mexico. Hispanics in the American 
Southwest were trenchantly resistant to accepting these 
new burial spaces, as were other Catholic populations 
(Lomnitz 2008; Voekel 2002; Will de Chaparro 2007; see 
Chapter 8). Indeed, the burial practices evident in archae-
ological excavations of earlier churchyard burials in the 
Tucson Presidio and San Agustín del Tucson graveyards 
were more consistent with Spanish baroque practices than 
with practices promulgated by cemetery reformists in 
Mexico (Hard and Doelle 1978; Thiel et al. 1995), sug-
gesting that Tucson was a fairly conservative community 
as far as burial practices go. This makes sense, as Tucson 
was far removed from the large urban centers where the 
reforms had originated and out of reach of any centralized 
enforcement of cemetery reform. 

In one area of the cemetery (Cemetery Area 4, see be-
low), archaeological excavation showed that grave pits 
frequently intruded upon earlier graves and multiple se-
quential burials were sometimes placed within the same 
grave pit. Intrusion into earlier burial features resulted in 
the disturbance of previous burial features, with the dis-
turbed remains occasionally being placed in a pile to the 
side of newly placed burials. Burial practices in Cemetery 
Area 4 are reminiscent of earlier Hispanic burial practices 
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The Star of  David button from Individual P, Figure 57. 
Grave Pit 7894, an older adult male with multiple  

cultural afþnities.

Examples of  rosaries from the Alameda-Stone cemetery.Figure 58. 
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Relative frequency of  individuals, by age category and cemetery section.Figure 59. 

Relative frequency of   Figure 60. 
individuals, by sex and cemetery section.
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performed in churchyards and beneath church �oors. In 
such spaces, grave pits were routinely reused, the asso-
ciation of particular graves with speci�c individuals was 
rarely maintained, and the arrangement of graves within 
burial spaces was inconsistent and less structured (Hard 
and Doelle 1978; Lomnitz 2008; Thiel et al. 1995; Voekel 
2002; Will de Chaparro 2007).

One aspect of cemetery reform was a trend towards 
the placement of individual, marked graves that could be 
speci�cally located and identi�ed, so that the individuals 
interred in them could be memorialized and their buri-
als kept free from future disturbance. Despite some at-
tempts to individually mark and organize graves within 
the Alameda-Stone cemetery, the ability to identify a spe-
ci�c individual�s grave after the cemetery was closed met 
with limited success. When the city advised family and 
friends of individuals buried within the civilian section 
of the cemetery to remove graves in January 1882, in ad-
vance of a planned road through the cemetery, undertak-
ers had dif�culty locating speci�c graves. The Arizona 
Weekly Citizen (12 February 1882a:4) complained about 
�too much indiscriminate and irresponsible digging done 
in the old Cemetery. When time or neglect has effaced the 
marks of a required grave, its whereabouts then becomes 
a matter of mere speculation and on that principle much 
of the digging is done. On Saturday last not less than six 
or seven remains were unearthed before �nding the sup-
posed one wanted. The bones were widely scattered . . . 
and on their reinterment they were heaped into a common 
hole without regard as to where they came from, rendering 

it impossible for others to identify any particular remains 
buried in the same locality.� Similarly, the U.S. military did 
not keep adequate records of the identity of individuals in 
each grave pit, and most grave markers had decomposed 
or become illegible by the early 1880s, complicating the 
identi�cation of speci�c individuals when graves were re-
located to a new cemetery at Fort Lowell in 1884 (O�Mack 
2006; see also Chapter 4, Volume 2 of this series).

The new cemeteries were often distinctly marked and 
bounded. During its use, the Alameda-Stone cemetery 
came to be a clearly bounded space, in keeping with other 
cemeteries of the nineteenth century. The military section 
of the cemetery was enclosed on four sides by an adobe 
wall in 1868 with an entrance on the south side. A histori-
cal photo of the military section (see Figure 13) shows 
an architecturally de�ned entrance that would have sym-
bolically declared the meaning of the cemetery to visitors. 
Similarly, the civilian section of the cemetery was bounded 
on the west and north sides of the cemetery, with an en-
trance visible on the west side of the cemetery in an 1880 
photograph of Tucson by Carleton Watkins (Figure 62). 

In contrast to other burial spaces controlled by speci�c 
groups or religious organizations, cemeteries in the nine-
teenth-century United States increasingly served entire 
communities and were controlled by municipal authorities 
or private companies. In a similar fashion, the Alameda-
Stone cemetery served the entire community, including 
Mexican Americans, non-Hispanic Euroamericans, Native 
Americans, and African Americans. Contextual, osteologi-
cal, and historical data clearly showed this to be the case. 

Relative frequency of  individuals,  Figure 61. 
by biological afþnity and cemetery section.
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Re�ecting the demography of Tucson at the time, the cem-
etery contained the interments of males and females of all 
ages and allowed for the performance of religious ritual 
associated with multiple faiths, including Catholicism, 
Protestantism, and Judaism, as well as contained the burials 
of military-af�liated individuals and individuals associated 
with fraternal orders. Comparison of archaeological and 
historical information shows that the cemetery sample de-
rived from the excavations is strongly representative of the 
original burial population and thus represents a true cross 
section of Tucson during the 1860s through 1880.

In addition, the land on which the cemetery was placed 
was public land that came to be owned by the City by the 
time the cemetery had closed, rather than land owned by 
the Catholic Church or by the U.S. military. In fact, af-
ter the civilian and military section of the cemeteries had 
been closed, the City af�rmed its ownership of the land 
containing the military section of the cemetery and granted 
in February 1881 a parcel of land containing the south-
west corner of the cemetery (Block 254) to the Trustees of 
School District No. 1, Pima County. Three years later, the 
City pressured the U.S. military to remove burials from the 
military section, which the U.S. military completed under 
contract with Dr. W. J. White in June 1884. Another 5 years 
later, in April 1889, the Tucson City Council ordered the 
City Surveyor, John Gardiner, to plat and number lots 
contained within acreage that encompassed the cemetery. 
These lots were promptly sold, graded, and then built upon, 
erasing any surface evidence of the cemetery (O�Mack 
2006; see also Chapter 12, this volume, and Chapter 4, 
Volume 2 of this series).

As can be seen, the Alameda-Stone cemetery did not 
achieve any permanence, in part because it soon no lon-
ger ful�lled another major requirement of a cemetery: to 

be located on the outskirts of the settlement. As the City 
expanded in the 1860s and 1870s, the cemetery came to 
be surrounded by development and itself became prime 
land for further development. The location of many cem-
eteries outside of settlements was considered important 
to sanitation as well as to ensuring the restfulness of the 
deceased in peaceful and removed location away from 
daily affairs. As this requirement was no longer being 
met, the City of�cially closed the civilian section of the 
cemetery to further burial on May 31, 1875 and closed 
the military section of the cemetery to further burial 
shortly after the last burial was placed in the cemetery 
in January 1881. In fact, the many public statements 
made in newspaper articles regarding the state of the 
cemetery in the late 1870s and early 1880s repeatedly 
stressed these two factors: that the cemetery was unsani-
tary and a public danger and that its dilapidated condi-
tion was disrespectful to the deceased (O�Mack 2005, 
2006; see also Chapter 12, this volume, and Chapter 4, 
Volume 2 of this series). 

Together, multiple lines of evidence suggest that the 
Alameda-Stone cemetery accommodated many of the 
principles of cemetery reform that were becoming com-
mon throughout the United States, but at the same time 
represents a transition from earlier to later approaches to 
death and burial. In the following chapters, we discuss in 
more detail our cultural af�nity assessments; historical and 
archaeological evidence for diet, nutrition, stature, disease, 
trauma, medical intervention, and demography; deathways 
practiced in Tucson during use of the cemetery; synthetic 
analysis of mortuary variables; broader implications of the 
cemetery excavations and comparison with other cemeter-
ies that have been excavated; and the reburial efforts un-
dertaken for the project.
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Cultural Afþnity Deþned

It is now common practice for burials recovered from ar-
chaeological sites to be repatriated or reburied after identi-
�cation and analysis have been completed as agreed under 
the project contract. In the United States, this process has 
developed into a routine. Sometimes the link between hu-
man remains and living groups is known prior to excava-
tion; sometimes an agreement is reached during or after 
excavation, or physical anthropologists make determina-
tions with some input from archaeologists, native people, 
and others. What has been relatively rare�even though it 
is required by the Native American Graves Protection and 
Repatriation Act (NAGPRA)�is the determination of af-
�liation through the equal evaluation of all sources of in-
formation. Reasons for this lack of equal consideration of 
all information sources vary: sometimes such information 
does not exist, sometimes the sources of information are 
variable in nature, and at other times, the physical anthro-
pological data are given primacy because people assume 
biological relationships to be of greatest signi�cance, fail-
ing to consider the very real practices of adoption, inter-
marriage, and culture change.

The excavation and analysis of individuals recovered 
from the Alameda-Stone cemetery do not fall under the 
provisions of NAGPRA because for excavations conducted 
after 1990, NAGPRA applies only on Federal and Indian 
land. The project does, however, explicitly fall under two 
Arizona laws� Arizona Revised Statute §41-844 and 
Arizona Revised Statute §41-865� because the property 
was owned or controlled by the County and is thus treated 
as state land (the County being a political subdivision of 
the State). These laws focus on protecting human burials 
and associated grave goods on state lands. The �rst choice 
under the law is to encourage protection of the grave site, 

but if this is not possible and the site must be disturbed, a 
burial agreement must be reached that dictates the disposi-
tion of the human remains and funerary objects. Scienti�c 
study is possible for a limited amount of time but must be 
negotiated with descendant communities. Under Arizona 
law, all burials at least 50 years old and associated grave 
goods located on state lands are included, and under the 
law, groups having cultural af�nity to these burials and 
grave goods have the right to be claimants to them. We 
will return to the term cultural af�nity shortly.

In the case of the Alameda-Stone cemetery, Pima County 
was certain that some human remains would be recovered 
(see O�Mack 2005, 2006), so the County planned ahead for 
the treatment of human remains. For this project, cultural af-
�nity was assessed not only according to Arizona law, but 
also according to provisions stipulated in the Agreement on 
Treatment and Disposition of Burial Discoveries Dating After 
1775 (A.R.S. §41-844, Case #06�14; see Appendix A). A 
separate burial agreement, covering human remains dating 
before 1775, is not considered here only because no remains 
predating the cemetery were discovered. The Alameda-Stone 
cemetery agreement includes some of the relevant informa-
tion that the known descendant groups provided about their 
burial practices prior to excavation of the cemetery. This was 
not the only information used about these groups, nor was it 
the only consultation with these groups. Moreover, this infor-
mation was not given priority over other information. Rather, 
these data were included in the agreement and were used in 
the af�nity determinations.

The distinction drawn between Arizona�s cultural af�n-
ity and what NAGPRA terms cultural af�liation is signi�-
cant, because there are some differences in de�nition and 
because this project has approached these assessments in 
a manner different from that of some other projects. We 
believe that our approach meets the letter and spirit of both 
de�nitions better, but it can be more time-consuming and 
can require more consultation and research.

CHAPTER  6

Cultural  Aff inity,  Identi ty,  and 
Relatedness:  Dist inguishing Individuals 
and Cultural  Groups in the Alameda-
Stone Cemeter y

Lynne Goldstein, Joseph T. Hefner, Kristin J. Sewell, and Michael Heilen



144

Deathways and Lifeways in the American Southwest

According to the State of Arizona, cultural af�nity ex-
ists when

there is a relationship which can be reasonably 
traced historically or prehistorically between a 
present day claimant group and an identi�able 
earlier group with which Remains were associ-
ated, based on the preponderance of the avail-
able evidence and allowing for the inevitability 
of change through time. . . . Kinship and af�nity 
are not synonymous terms. Under Arizona laws, 
kinship is the key factor with respect to relation-
ships between individual persons and Remains, 
whereas cultural af�nity is the central issue with 
respect to relationships between cultural groups 
and Remains [Arizona State Museum 2010:3].

The Arizona guidelines outline elements of what might 
constitute cultural af�nity, making it clear that while evi-
dence of biological descent is important, it is not the sole or 
most important factor in determining cultural af�nity. Also 
listed are common religious beliefs and practices, common 
languages, similar forms of social organization, comparable 
forms of political institutions, and other factors. The guide-
lines speci�cally note that locational stability �may be an 
element supporting claims of close cultural af�nity, but it 
is not a necessary or suf�cient condition for establishing 
close af�nity� (Arizona State Museum 2010:4).

Assessing Cultural Afþnity

Assessing the cultural af�nity of human remains is often 
dif�cult because no simple correspondence exists between 
one�s biological ancestry and one�s culture. This is espe-
cially true in the context of nineteenth-century Tucson, 
where many people were of mixed biological ancestry 
but shared a generally Hispanic culture. At the same time, 
people of distinct biological ancestry might have quite 
different cultural af�nities. For example, some nineteenth-
century Tucsonans who were fully Native American in 
terms of biological ancestry were practicing Catholics, 
with lives (and burial practices) not obviously different 
from their Hispanic counterparts in Tucson, while others 
continued to practice a non-Catholic, Native American way 
of life. An accurate assessment of cultural af�nity requires 
a close examination of all the available archaeological, os-
teological, and historical evidence. 

For each individual set of human remains found in the 
Alameda-Stone cemetery, assessment of cultural af�nity 
relied on three kinds of evidence: contextual indicators, or 
details about where a set of remains was discovered and 
the items found in association; osteological indicators, or 
physical characteristics of the skeleton itself; and historical 

evidence, or the results of research into how the cemetery 
was used, the identities of the people buried there, and the 
cultural traditions of the communities potentially repre-
sented in the cemetery. It should be emphasized that the 
three kinds of evidence�contextual, osteological, and 
historical�were of equal importance in assessing cultural 
af�nity, and that an accurate assessment was not possible 
until all three kinds of evidence were fully evaluated and 
compared. After the various lines of evidence were evalu-
ated for each individual, a likelihood statement of cultural 
af�nity was established and provided to the descendant 
groups for their evaluation and discussion. This procedure 
was unusual for most repatriation contexts for the follow-
ing reasons: (1) it is rare that all three kinds of information 
are equally incorporated into repatriation decisions; (2) the 
descendant groups were actively involved in the process; 
and (3) there was communication and discussion about the 
data between all parties involved in the process.

Contextual Evidence
The burial agreement for the Alameda-Stone cemetery ex-
cavations included lists of artifacts and other contextual 
indicators provided by the claimant descendant groups 
that they considered useful for distinguishing cultural 
af�nities among the burials. This information was care-
fully considered during assessment of cultural af�nity as 
part of the detailed analysis of the contextual evidence 
from each burial. Other indicators not necessarily in the 
aforementioned lists but still considered useful for dis-
tinguishing cultural af�nity were also included. In many 
cases, contextual indicators were not exclusive to any one 
group, but every effort was made to properly weigh the 
contextual evidence in light of biological and historical 
data (see below). Generally speaking, analysts examined 
a variety of documents, ethnographies, descriptions, and 
records of the relevant time period, looking for evidence 
of material culture correlates of mortuary practices of the 
time and speci�c culture. This process resulted in a series 
of lists and matrices that were cross-checked with other 
records. Eventually, we isolated 10 broad categories that 
were important in trying to identify cultural af�nity in the 
cemetery from contextual evidence.

The 10 broad classes of contextual indicators used in 
our analyses are those that were present in the cemetery, 
and there is some evidence that they vary with different 
cultures, religious, and ethnic groups (see Chapters 5 and 
6, Volume 2 of this series). A brief description of each of 
each of these indicators is provided below.

Orientation means placement of the body with respect 
to the cardinal directions (i.e., the deceased�s head to the 
north, south, east, or west). Many cultures emphasize ori-
entation, preferring to orient the dead in the direction of 
sacred places or other cultural landmarks. Data on the ori-
entation of each individual was collected, when possible. 
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We also collected data on the orientation of the cof�n it-
self; although these may be the same, they are not always 
the same, and sometimes preservation makes collection of 
one possible, but not the other.

Position means placement of a body within a grave. 
Some individuals may be fully extended, with their arms 
straight and by their sides, as is typical in most Christian 
burials, while other burials may be tightly �exed. Burials 
that are �exed, or in the fetal position, are not uncommon 
in the U.S. Southwest. Flexed burials and similar body po-
sitions (e.g., sitting positions) are common among Native 
American groups and may sometimes provide a relative 
date of burial.

Grave type means the nature of the excavation that 
holds the burial. The shape of the grave and other archi-
tectural elements can identify membership in speci�c 
cultural groups.

Grave markers means objects used to mark the location 
of a grave at the ground surface, including commercially 
manufactured headstones, shell, and stacked stones. In 
many instances, these markers are used to identify indi-
viduals, but they have also been used to isolate sections 
of the cemetery for limited use by a cultural group or by 
groups that are culturally distinctive. The original ground 
surface of the Alameda-Stone cemetery was completely 
obliterated by postcemetery grading and construction, 
so these useful mortuary devices were not available to 
the analysts, but some other architectural grave elements 
were present.

Burial container means the container used to hold the 
deceased. Burial containers can vary in construction mate-
rials, construction methods, the shape of the container, and 
decorations on the container; these may be used to identify 
possible membership in a cultural group. 

Clothing means the items in which the deceased was 
dressed for burial. Clothing can include uniforms, shawls, 
burial shrouds, belts and cords, sandals, or other footwear 
that are associated with cultural af�nities.

Religious artifacts means items of a religious nature 
buried with the deceased. Religious artifacts may include a 
scapular, rosary beads, medallions, saints� images, crosses, 
cruci�xes, and offerings. Placement of these items within 
the grave and their spatial relationship to the individual 
may be suggestive of cultural af�nity.

Natural materials means any unmodi�ed materials in-
tentionally placed in a burial, such as lime, shells, stones, 
wax, mineral pigment, or plants. These items may be used 
to identify cultural af�nity. 

Personal artifacts means any other items buried with 
the deceased, like jewelry, framed photographs, or items 
associated with membership in a fraternal organization. 
Additionally, spatial relationships between artifacts or 
with the individual may help to identify membership with 
a cultural group.

Location means the placement of a burial within the 
cemetery and its spatial relationship to other burials. For 

example, a burial may have been placed in the cemetery�s 
crowded central section, within the military section, or 
within a small cluster of graves on the outer edge of the 
cemetery.

Osteological Evidence
Our assessment of cultural af�nity included a careful con-
sideration of multiple osteological indicators of biological 
af�nity as part of a detailed analysis of each burial (see 
Volume 2 of this series). An estimation of biological af-
�nity indicates the closest biological group, or ancestry, 
for each individual. The osteological analysis considered 
�ve classes of information to assess biological af�nity as 
part of the assessment of cultural af�nity.

Dental wear and dental morphology (the Turner sys-
tem). Dental morphology includes slight differences in the 
shape of teeth and has been used to distinguish between 
certain ancestry groups (cf. Greenberg et al. 1986; Scott 
1973; Scott and Dahlberg 1982; Scott and Turner 1988, 
1997; Turner 1979, 1986, 1998). A high degree of wear can 
sometimes be a good indicator that remains are of Native 
American ancestry. Severe wear will unfortunately also 
greatly reduce the observable morphologies used for cul-
tural af�nity. The details of the system used can be found 
in Chapter 13, Volume 2 of this series.

Nonmetric, or epigenetic, traits of the cranium and 
postcrania are slight variations in form or shape that 
tend to vary among groups, including Hispanic, Native 
American, and Euroamerican populations (Buikstra and 
Ubelaker 1994; Hefner 2003, 2007). A complete list of 
the nonmetric traits considered in the analysis is included 
in Appendix C.

Cranial and postcranial metrics are both equally im-
portant for comparability with reference data sets from 
known populations. Craniometrics have been used exten-
sively to measure group variability and investigate bio-
logical af�nity and are generally the preferred approach 
(due to several statistical advantages described below) (cf. 
Devor 1987; Jantz 1970; Relethford 1994, 1996, 2001a, 
2001b, 2004). Postcranial metrics can be used to distin-
guish Native American from non-Native American an-
cestry and to predict biological af�nity when differences 
in postcranial morphology are present between groups. A 
large reference database of cranial and postcranial metrics 
drawn from temporally and geographically similar popula-
tions was used during the osteological analysis. A complete 
list of the cranial and postcranial metrics considered in the 
analysis is included in Appendix C.

Cranial deformation is the intentional change of the 
shape of the skull that takes place during the life of the 
individual (see e.g., Ossenberg 1970). So de�ned, cranial 
modi�cation serves as an unambiguous indicator of Native 
American ancestry, because no other North American 
groups practiced intentional cranial deformation.
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Statistical methods and reference samples. The use 
of osteological data in multivariate analyses is well es-
tablished and has been used to determine statistically sig-
ni�cant biological differences among groups. For cranial 
and postcranial metrics, statistical integration required the 
compilation of reference samples from temporally and 
geographically similar populations in and around Tucson 
in the nineteenth century.

The metric data for each individual recovered from the 
cemetery was compared to reference samples using step-
wise discriminant function analysis (Krzanowski 2000; 
Ousley and Jantz 2005), which provides a probability of 
group membership and several other descriptive statistics 
useful for predicting biological af�nity. These include 
posterior and typicality probabilities, which are useful for 
describing how close the unknown individual is to the ref-
erence samples. Discriminant function analysis is suitable 
for continuous, numeric data like craniometrics; however, 
for the dental and nonmetric traits, discriminant function 
analysis may not be appropriate, and therefore nonpara-
metric methods�such as nearest neighbor, kernel density 
estimates, and logistic regression using reference samples 
derived from multiple sources�were substituted in those 
instances (see Volume 2 of this series). 

Biological af�nity was based primarily on cranial mor-
phology and craniometric discriminant function analy-
sis. Some features of the cranium are better indicators of 
biological af�nity�facial height, orbit shape, interorbital 
breadth, development and prominence of the nasal bones, 
the shape and width of the nasal aperture, and the mor-
phology of the inferior nasal aperture. In addition, the 
palate and some of the traits of the dentition provide good 
indicators of biological af�nity. When cranial traits were 
missing or fragmentary, the dentition and the postcranial 
elements were used.

Due to the nature of human remains excavated at the 
Alameda-Stone cemetery, it was not possible to collect 
the entire set of osteological variables on every individual. 
In addition, very little research has been conducted on the 
osteological indicators of biological af�nity for subadult 
individuals (i.e., adolescents and children), but every ef-
fort was made to produce a biological pro�le useful for 
predicting biological af�nity for these individuals using 
the lines of evidence described above.

Historical Evidence
Interpreting contextual and osteological evidence from 
burials in the project area required additional research 
into the history of nineteenth-century Tucson, both its di-
verse cultural traditions and the details of lives and events 
in Tucson during the period the cemetery was open. No 
single characteristic of a burial, regardless of how distinc-
tive it is or how unambiguously it seems to be documented 
in the historical record, can be taken in isolation as an 

indication of cultural af�nity. In every case, an accurate 
assessment of cultural af�nity requires that the sum of the 
evidence be weighed. Historical evidence alone does not 
provide unambiguous information on the cultural af�nity 
of speci�c individuals. Instead, historical evidence can be 
used to develop baseline data and expectations regarding 
the following factors.

Social and ethnic identity, or how individuals living 
in Tucson identi�ed themselves with respect to cultural, 
economic, or religious groups. 

Relatedness and marriage patterns, or historical evi-
dence that can be used to establish the existence of distinc-
tive or related groups and the likelihood of their members 
being buried in the cemetery. 

Demography, or the structure and distribution of popu-
lations according to age, sex, cultural identity, and other 
factors. A variety of historical documents were used to 
reconstruct demography, including newspaper accounts, 
the Tucson Diocese burial records, military records, census 
data, and birth, marriage, and death records (see Chapter 7, 
this volume, and Chapter 4, Volume 2 of this series).

Mortuary treatment and distinctive patterns of ma-
terial culture. Contextual indicators of cultural af�nity, 
such as grave type, burial container, or personal artifacts, 
can be further interpreted with the help of historical evi-
dence. For example, a distinctive style of clothing button 
found in a burial might prompt research into how and when 
buttons of that style were used and whether such use was 
restricted to a particular cultural group. Descriptions of the 
mortuary practices of different groups, such as Hispanic 
Catholics, also provided clues to interpreting contextual 
information (see Chapter 8).

Evaluation of the historical evidence differs slightly from 
the other types of evidence in that it was used both prior 
to excavation of the cemetery and after excavation, and it 
was also used to develop broad patterns to which speci�c 
data can be compared.

Determining Cultural Afþnity
The goal of integrating the various lines of evidence is to 
establish a connection between context, biology, history, 
and cultural af�nity. Combining and integrating contextual, 
osteological, and historical evidence into a methodological 
framework removes some of the subjectivity inherent in 
this process, providing a means of appropriately weighing 
the three lines of evidence. Assigning an objective weight 
or probability to each line of evidence was not always pos-
sible; nevertheless, all potentially relevant evidence was 
considered during the assessment.

The steps to determine cultural af�nity were as follows. 
Contextual pro�les of each descendant group were com-
piled and assessed following the burial agreement and the 
contextual indicators of af�nity. Mortuary analysts also 
evaluated the individual grave features, their associated 
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artifacts, and other information outlined earlier. Using 
contextual evidence, an assessment and classi�cation of 
probable cultural af�nity was made as (1) highly likely 
or (2) likely, depending on the strength of the assessment 
and the uniqueness of the contextual information. If the 
evidence was unclear, the individual was classi�ed as (3) 
indeterminate.

At the same time, osteological analysts addressed the 
skeletal evidence for biological af�nity using reference 
data comprising representative samples of the various de-
scendant groups. These data sets were used to establish a 
biological pro�le of each recovered skeleton. Statistical 
comparisons of the cemetery individuals to these reference 
datasets produced a probability, or a likelihood, of biologi-
cal group membership for each individual skeleton. If the 
classi�cation rates and probabilities were greater than ex-
pected from random allocation, the remains were classi�ed 
as either (1) highly likely or (2) likely. We de�ned �highly 
likely� as a posterior probability (calculated during the dis-
criminant function analysis) of 0.90 or higher. Similarly, 
�likely� is de�ned as a posterior probability greater than 
0.50, but less than 0.90. We chose these threshold values 
because they are reliable estimates of biological related-
ness, including among groups with complex population 
histories (Richard Jantz, personal communication 2006). 
If the classi�cation produced insigni�cant posterior prob-
abilities or ambiguous classi�cations, the individual was 
classi�ed as of indeterminate biological af�nity.

Finally, the historical documentation on nineteenth-cen-
tury Tucson, the military cemetery, and burials recorded 
in the Tucson Diocese burial record was used to corrobo-
rate and establish demographic pro�les of the cemetery 
population and to highlight cultural group characteristics 
that may be present in the burial record (see Chapter 4, 
Volume 2 of this series). Using this a priori information 
strengthened the classi�cation rates of the osteological data 
and also further supported and substantiated the contextual 
evidence for each individual.

After the contextual, osteological, and historical evi-
dence was compiled and evaluated for each individual, the 
actual determination of cultural af�nity was made. Each of 
the three independent assessments was considered to deter-
mine cultural af�nity. If all three sources of evidence were 
in agreement that an individual had a particular cultural af-
�nity, the individual was classi�ed as highly likely to have 
af�nity with that particular cultural group. If the evidence 
points to multiple af�nities, such as when evidence is con-
tradictory or ambiguous, then the individual was classi�ed 
as having multiple af�nities. If it was not possible to de-
termine the cultural af�nity of an individual�for instance, 
when missing, absent, or highly ambiguous data precluded 
a determination of cultural af�nity�the individual was 
classi�ed as culturally indeterminate.

For each case of multiple af�nities, the analysts subse-
quently discussed the case in detail to determine if the com-
bined evidence could in any way clarify the determination. 

In other words, we tried to evaluate the most likely cultural 
af�nity designation for each individual classi�ed as having 
multiple af�nities. Each line of evidence was weighed ac-
cording to its ability to contribute to the designation of a 
speci�c group. In some cases, designations might not be 
con�icting. For example, biological af�nity was compared 
with religious af�nity. The following potential designations 
were possible. For biological evidence, the potential des-
ignations were Euroamerican, Hispanic, Native American, 
Apache, African American, or indeterminate. The more 
speci�c biological af�nity of Apache was possible because 
the reference sample used for Apaches�obtained from 
the Smithsonian Institution National Museum of Natural 
History, Of�ce of Repatriation�was signi�cantly different 
osteometrically than the reference samples of other Native 
American groups known to have resided in Tucson. From 
contextual evidence, the potential designations for religious 
af�nity were Catholic, Christian, multiple religious af�ni-
ties, or indeterminate. If an artifact had Christian symbols 
that could not be tied to a speci�c denomination, then we 
assessed religious af�nity as Christian. Artifacts closely 
related to Catholic ritual were used to assess a religious 
af�nity as Catholic. To clarify, Catholic-associated artifacts 
were considered a subset of the broader Christian artifact 
type. A Christian designation was used when a �ner level 
of classi�cation was not possible; however, the most spe-
ci�c level of religious assessment was made when pos-
sible. If more than one religious af�nity was represented, 
the af�nity designation �multiple� was used.

The following process was established for considering 
a cultural af�nity designation for those individuals desig-
nated as having multiple af�nities:

1. If biological evidence and religious artifacts were pres-
ent, the individual was assigned to both the cultural 
group that most closely corresponds to the biological 
assessment and to a religious af�nity based on the 
artifact(s). For example, if the biological af�nity was 
Euroamerican and cross-shaped cof�n hardware was 
present, the individual was classi�ed as Euroamerican, 
Christian.

2. When only a biological assessment of af�nity was 
available, the individual was assigned to the cultural 
group that most closely represents the biological as-
sessment. No religious af�nity was designated. For ex-
ample, if the biological af�nity was Native American 
and a �ner level of classi�cation was not possible 
(e.g., tribe, group, etc.), the individual�s cultural af-
�nity designation was Native American.

3. When only one or more artifacts associated with reli-
gion were present, and biological af�nity was indeter-
minate, the individual was assigned a religious af�nity 
most closely associated with the artifact. Biological 
af�nity was indeterminate. For example, when the 
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only recovered artifacts were a rosary and cruci�x 
and no other data were available, the individual was 
classi�ed as Catholic.

When the biological and contextual evidence was ab-
sent or discordant, the individual was classified as 
indeterminate.

One of the problems of this analysis of af�nity is that 
we are not always comparing precisely the same things. 
When we examine osteological evidence we are looking 
at biological indicators of difference, but when we look 
at contextual evidence, we are looking at many different 
kinds of things that may crosscut biology. For example, 
some of the artifactual indicators may be religious (such 
as crosses and rosaries), some may be individual (such as 
jewelry or decorated clothing), and some may be tied to a 
particular group or tribe (a certain kind of artifact or pattern 
of burial). These can crosscut biology�there is no reason 
why someone cannot be Apache and also a Christian. It is 
conceivable that con�icting symbols could also be present. 
Religion is not the same thing as biology, which is not the 
same as culture, which is not the same as ethnicity, etc. Our 
categories are bound to be blurry at some level, especially 
since they re�ect very different things. We have been aware 
of these issues since the beginning of the project, and this 
is why we have taken this particular approach on cultural 
af�nity: we want to make certain that no particular line of 
evidence, no matter how certain it seems, takes precedence 
over another. All information is treated equally.

Assessment Results

Statistical Research recovered and was able to assess 
for cultural af�nity for a total of 1,202 individuals. This 
number includes the 47 individuals removed during con-
struction of the Tucson Newspapers building in 1953, 
1 individual recovered in 2001 by Tierra Right of Way 
Services during line trenching, 1090 individuals recovered 
by Statistical Research from the civilian section of the 
cemetery, and 64 individuals associated with the military 
section (Table 8). 

Of the 1,091 individuals recovered by Statistical Research 
and Tierra Right of Way in the civilian section, 1 is highly 
likely to be African American (the individual subsequently 
repatriated with burials from the military section because of 
military association), 1 is highly likely to be Apache, 99 are 
highly likely to be Euroamerican, 233 are highly likely to be 
Hispanic, 5 are highly likely to be Yaqui, 182 have multiple 
cultural af�nities, and 570 are culturally indeterminate.1 Very 

1 Consultation with descendant groups and evaluation of indi-
viduals assessed as having multiple af�nities resulted in minor 
revisions to counts provided in the original cultural af�nity 
statement.

little is known about the original provenience of the individu-
als recovered in 1953, so these individuals are not represented 
in Figure 63; however, cultural af�nity was assessed. Of 
the 47 individuals recovered in 1953, 2 are highly likely 
to Apache, 8 are highly likely to be Euroamerican, 16 are 
highly likely to be Hispanic, and 21 are culturally inde-
terminate. The many fragmentary and scattered human 
remains recovered are all culturally unidenti�able.

All stakeholders in the project agreed that individuals in 
the military section would be repatriated to the Southern 
Arizona Veteran�s Association and would be reburied at 
Fort Huachuca, regardless of cultural af�nity. As a re-
sult, the cultural af�nity statement released to the public 
and used to decide to which groups individuals would be 
repatriated pertained only to individuals associated with 
the civilian section of the cemetery (see Appendix D). A 
separate statement�referred to as the military identi�ca-
tion statement�was prepared for the military section and 
was developed according to a separate set of protocols. 
Because a determination of cultural af�nity was not neces-
sary to plan the repatriation of individuals from the military 
section, the military identi�cation statement was used to 
assess the speci�c, personal identity of remains from that 
section. This was accomplished by assessing the corre-
lation between historical records on speci�c individuals 
buried in that section and osteological and archaeological 
information (see below).

Native Americans
In order to identify individuals of Native American af�nity, 
we researched Native American cultural traditions and their 
presence in nineteenth-century Tucson, used information 
provided by tribes, and explored the skeletal biology of 
Native American populations. For the latter, this included 
the compilation of a database of skeletal data (craniometric, 
dental, and nonmetric) representative of Native American 
groups known to have been present in nineteenth-century 
Tucson. This skeletal reference data set was obtained from 
the Smithsonian Institution National Museum of Natural 
History, Of�ce of Repatriation, in Washington, D.C. That 
source provided comparative craniometric data for a large 
sample of Native American individuals.

The National Museum of Natural History data set in-
cludes traditional, linear craniometric data (Buikstra and 
Ubelaker 1994) as well as three-dimensional coordinate 
data. The dental data represent differences in the shape 
and structure of teeth useful for differentiating between 
populations (Scott and Turner 1997). Biological af�nities 
were assessed using stepwise discriminant function anal-
ysis. As noted elsewhere, a posterior probability greater 
than 0.5 constituted a positive assessment for a given af-
�nity. Unfortunately, the genetic relatedness and biologi-
cal similarities of the Native American groups within and 
around Tucson during this period, with the exception of 
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the Apache, do not necessarily permit a resolution of bio-
logical af�nity �ner than Native American. Contextual 
af�nity for these individuals was indeterminate and could 
not be used to narrow the determination any further than 
Native American.

We knew that the Yaqui were in the Tucson area when 
the cemetery was in use and that they were likely buried 
in the cemetery (O�Mack 2005, 2006), so we worked to 
obtain speci�c reference samples for �ner comparisons. 
The Yaqui had also provided contextual information to as-
sist in possible identi�cation of Yaqui graves. The National 
Museum of Natural History once again provided compara-
tive data for 40 individuals from Northern Mexico repre-
senting Yaqui. This data set consists of traditional, linear 
craniometric data (Buikstra and Ubelaker 1994) as well as 
three-dimensional coordinate data for more robust analy-
ses. The dental data (n = 40) represent differences in the 
shape and structure of teeth useful for differentiating be-
tween populations (Scott and Turner 1997). Unfortunately, 
the genetic relatedness and biological similarities of the 
Yaqui to other groups within and around Tucson during 
this period do not permit a resolution of biological af�nity 
�ner than Native American. The inclusion of contextual 
information, however, did permit a �ner level of resolution 

and supported the �nal assessment of Yaqui for a total of 5 
individuals; two of these assessments were made on the ba-
sis of spatial and contextual relationships. In one case, we 
made the assessment of Yaqui because a child was buried 
with an adult identi�ed as Yaqui, and in the other case, an 
infant was buried with a subadult assessed as Yaqui.

Final assessments identi�ed a total of 36 individuals with 
a cultural af�nity of Native American. This number pertains 
only to individuals assessed as generally Native American and 
does not include the 3 individuals assessed as Apache or the 
5 individuals assessed as Yaqui. In other words, there were a 
grand total of 44 individuals of Native American ancestry, 8 
of whom we could further identify to tribe.

Hispanics, Euroamericans, 
and African Americans

We identi�ed individuals as Euroamerican, Hispanic, or 
African American in much the same manner that we iden-
ti�ed Native Americans. As with the sample for Native 
Americans, additional comparative data on nineteenth-century 
Southwest Hispanics were collected from the Smithsonian 

Distribution of  Cultural Afþnity Designations, by Cemetery Area and SexTable 8. 

Cemetery Area Sex African 
American Euro american Hispanic Apache Yaqui Multiple 

Afþnities
Culturally 

Indeterminate Total

Tucson 
Newspapers 
Basement

female � 2 7 1 � � 9 19

male � 6 8 1 � � 6 21

indeterminate � � 1 � � � 6 7

1 male � 1 2 � � � 8 11

indeterminate � 7 3 � � � 43 53

2 female � 4 3 � � � � 7

male 1 28 27 � � 1 9 66

indeterminate � � 1 � � 1 16 18

3 female � 13 68 1 2 23 34 141

male � 22 57 � � 13 46 138

indeterminate � 23 29 � 3 118 288 461

4 female � 1 9 � � 4 23 37

male � 4 12 � � 5 29 50

indeterminate � 3 12 � � 14 111 140

5 female � � 7 � � � 1 8

male � 1 6 � � � 2 9

indeterminate � � 2 � � 3 11 16

Subtotal female � 20 94 2 2 27 67 212

Subtotal male 1 62 112 1 � 19 100 295

Subtotal indeterminate � 33 48 � 3 136 475 695

Total 1 115 254 3 5 182 642 1,202
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Institution National Museum of Natural History and from 
modern Hispanic individuals from the Pima County Medical 
Examiner�s Of�ce (see Chapter 2, Volume 2 of this series). 
Comparisons were made to standard reference samples and 
determinations of likelihood of af�nity were made (see 
Chapter 8, Volume 2 of this series).

Multiple Afþnities
Every effort was made to assess the cultural af�nity of all 
individuals recovered during excavations. As noted earlier, 
in instances where all three lines of evidence corresponded 
to the same group, a value of highly likely was attached 
to the classi�cation for that individual. When missing, ab-
sent, or highly ambiguous data precluded a determination 
of cultural af�nity at any level, the individual was classi-
�ed as culturally indeterminate. However, if the various 
lines of evidence identi�ed or suggested af�nity to more 
than one group, the �nal designation of cultural af�nity 
was multiple af�nities.

Initially, we had a total of 182 individuals classi�ed as 
having multiple af�nities. To facilitate the repatriation pro-
cess, we reevaluated these individuals. For cultural af�nity 
designation, each line of evidence was weighed according 
to its ability to contribute to the designation of a speci�c 
group. To derive a cultural af�nity designation for individu-
als initially assessed as having multiple af�nities, biologi-
cal af�nity was compared with religious af�nity.

Of the 182 individuals reported as having multiple af�nities, 
140 were Catholic, 2 were Euroamerican with no religious 
af�nity, 1 was Euroamerican with multiple religious af�ni-
ties, 3 were Euroamerican and Catholic, 1 was indeterminate, 
28 were Native American with no religious af�nity, 6 were 
Native American and Catholic, and 1 was Native American 
and Christian. Table 9 presents the distribution of these des-
ignations by age group and demonstrates the dif�culties of 
assigning biological af�nity to younger individuals. One 
individual (Grave Pit 7894/Burial Feature 19926), who was 
found to have multiple cultural af�nities, was buried with 
a rosary, indicative of a Catholic af�nity, as well as a shell 
button engraved with a Star of David pattern, suggestive of 
a possible Jewish af�nity (see Chapter 6, Volume 2 of this 
series). The inclusion of the Star of David button with this 
individual may have been a gesture of clandestine faith or a 
cryptic symbol of kinship.

Relationships Among Indi-
viduals and Cemetery Areas

The spatial distribution of assigned af�nities is presented 
in Figure 6.1. Examination of the spatial distribution of 

cultural af�nities in this �gure does not yield a series 
of neat patterns, but that was not expected. Nineteenth-
century Tucson was a diverse place, and the cemetery is 
a re�ection of that diversity. Overall, the cultural af�ni-
ties map most notably shows Hispanic graves and graves 
with individuals having multiple af�nities or whose af-
�nities are culturally indeterminate. Tucson was a mostly 
Hispanic community, so that is hardly surprising, but it 
was also a community where many different people met 
and exchanged traditions. It was a major hub of trade and 
exchange at the time, so �nding representations of mul-
tiple af�nities is not surprising either. Additionally, it is 
important to remember that multiple af�nities can include 
symbols of religion and other aspects of identity, as well 
as biology. Finally, the culturally indeterminate category 
includes many children and infants, who could not be iden-
ti�ed for biological af�nity.

An overall picture of the cemetery is useful, but a closer 
examination may also prove interesting. If we examine the 
cemetery by area, additional patterns may appear. Area 1 
is the military section of the cemetery, but since these in-
dividuals were going to be treated as �military,� we did not 
analyze them in detail as part of the cultural af�nity work. 
Also, there was little left for most of these individuals since 
most had already been moved in 1884.

In Area 2, there were few graves with multiple af�nities. 
This is striking, as they are prominent throughout the rest 
of the cemetery. Further, although there are many Hispanic 
graves in this section, there is also a signi�cant proportion 
of Euroamerican graves; Area 2 is the only area where 
the number of Euroamerican graves is roughly equal to 
the number of Hispanic graves and also roughly equal to 
the number of culturally indeterminate graves. Area 2 is 
unique in other ways as well: there are few juveniles, and 
most of the individuals buried here are adult males. It is 
possible that this is a section of the cemetery that repre-
sents settlers who had recently migrated to Tucson, or the 
area may have some other meaning. It does have a sparser 
layout and is less diverse.

Area 3 was the largest and most diverse section of the 
cemetery. Whereas the entire cemetery has a north-south 
row structure, the rows here are distinct and sometimes 
seem to be organized east to west, as well as north to 
south. Most of the individuals with multiple af�nities 
were found in this area, as were many of the Hispanics 
and all of the Yaqui. The eastern half of the area has many 
culturally indeterminate individuals, which may be due 
to the fact that there are many infants, children, and sub-
adults in this portion. It is not clear whether parts of this 
section were reserved for children or if the large number 
of children represents the effects of epidemic disease (see 
Chapters 7 and 9).

Area 4 is the most spatially distinctive area of the cem-
etery, because it is densely packed with graves and is ori-
ented at a different angle than the rest of the cemetery. The 
reasons for Area 4�s orientation and density are explored 
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elsewhere, but it is interesting to note that the rationale for its 
difference is apparently not based on cultural af�nity (or not 
on cultural af�nity alone). A number of individuals within 
Area 4 are Hispanic, especially along the northern edge, but 
there are also a number of individuals with multiple af�ni-
ties. Eight individuals are Euroamerican, but the vast major-
ity are culturally indeterminate. Both males and females are 
represented in Area 4, and although a number of children 
and subadults are buried here, their number is not the basis 
of the culturally indeterminate categorization. The problem 
with Area 4 is that individuals were interred at such a high 
density that burials were intruded upon by other burials, and 
preservation in the area was not as good as in other areas. 
Further, a number of modern utility lines ran through Area 4, 
damaging a number of burials. The construction of the Tucson 
Newspapers building immediately south of Area 4, obviously 
destroying a signi�cant portion of this area, also hindered 
preservation as well as interpretation.

Area 5 is the smallest area of the cemetery, but it is spa-
tially separated from the rest. It could be the most recent 
portion of the cemetery, or it could be separated because 
of the nature of the individuals buried there. Once again, 
most individuals are Hispanic, a few have multiple af�ni-
ties, one is Euroamerican, and the rest are culturally inde-
terminate. Area 5 seems like a small version of the rest of 
the cemetery; there is nothing particularly notable about 
it in terms of cultural af�nity.

Identiþcation Assessments 
for Individuals in the 
Military Section

Within the military section of the Alameda-Stone cem-
etery, a total of 64 grave pits inferred to have been part of 

the military section were discovered as part of this project. 
Most of these grave pits contained incomplete sets of hu-
man remains or burial-associated artifacts, such as cloth-
ing fasteners or cof�n hardware, that were left behind after 
exhumation in 1884. Only 4 of the 64 grave pits contained 
a complete or nearly complete human skeleton. Extensive 
archival research before, during, and after excavations al-
lowed collection of historical information on the identity 
and relative location of many of the individuals interred 
in the military section of the cemetery (Heilen et al. 2008; 
O�Mack 2005, 2006; see Appendixes E and F). No similar 
information was available for individuals interred in the 
civilian section. 

Within the military section of the cemetery, most of the 
grave pits excavated during the project were located in the 
eastern half. Most grave pits historically recorded in the 
western half of the military section either were outside the 
project boundary or were disturbed by construction of the 
Tucson Newspapers Building in 1953. 

Remarkably, we were able to spatially correlate histori-
cally  mapped graves from an 1881 plat map of the military 
section with archaeologically discovered grave pits in the 
project area (Figure 64). Because of the availability of his-
torical information on individuals interred in the military 
section of the cemetery and the close spatial correlation 
between historically  recorded graves and archaeological 
grave pits in the military section, we made a good-faith ef-
fort to assess the identity of human remains recovered there 
(see Heilen et al. (2008). In order to assess each recovered 
grave feature for identity, we compared all of the contex-
tual and osteological information for burials recovered in 
the military section to the historical information for each 
hypothesized correlation between a set of remains and a 
historically documented individual. A series of assessment 
categories�such as age, sex, military association, stature, 
cause of death�were developed to make direct and con-
sistent comparisons between historical, contextual, and 
osteological information (Table 10). For each recovered 

Distribution of  the Cultural Afþnity Designations of   Table 9. 
the Multiple Afþnities Group, According to Age

Designation Fetal Infant Child Subadult Adult
under 35

Adult 35
or over Total

Catholic 10 94 26 � 3 7 140

Euroamerican � � � � � 2 2

Euroamerican, multiple � � � � � 1 1

Euroamerican, Catholic � � 1 1 1 � 3

Indeterminate � � � � � 1 1

Native American � � 2 1 13 12 28

Native American, Catholic � � � 1 3 2 6

Native American, Christian � � � � � 1 1

Total 10 94 29 3 20 26 182
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1881 plat map overlay with Cemetery Area 1.Figure 64. 
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grave pit, we assessed the level of consistency between the 
three lines of evidence and determined whether a positive 
identi�cation was possible.

One might assume that the wealth of information avail-
able for the military section would make it relatively easy 
to assess identity, if not positive identi�cation. However, 
it is important to emphasize that positive identi�cation 
rests �rmly on the weight of unambiguous biological evi-
dence�such as DNA or dental evidence�linking human 
remains with a known individual. Recall that most of the 
individuals buried in the military section of the cemetery 
were exhumed in 1884. In most cases, the graves excavated 
during the project in the military section had incomplete 
osteological remains and few or no burial-associated ar-
tifacts. In only a few cases was a complete set of remains 
recovered, and even in those cases, the correlation between 
contextual, osteological, and historical information was not 
strong enough for a positive identi�cation (Heilen et al. 
2008; see Appendix F).

Even though the spatial correlation between excavated 
and historically recorded graves is in many cases quite 
close, the osteological evidence was in each case insuf-
�cient to make a positive identi�cation. The spatial cor-
relation of excavated and historically documented graves 
was compelling in many cases from an archaeological 
and historical standpoint, but it was in no case compel-
ling from an osteological perspective, because no positive 
correlation can be made with any historically named in-
dividual. Therefore, we were unable to positively identify 
the grave of any speci�c named individual buried in the 
military section of the cemetery. Although the failure to 
make these positive links was disappointing, the military 
took responsibility for the remains in the military section 
of the cemetery and reburied all of these individuals in a 

special section of the current military cemetery at Sierra 
Vista, Arizona, with an elaborate ceremony and full mili-
tary honors in May 2009 (see Chapter 11 for a description 
and discussion of this ceremony).

We wish to highlight one individual repatriated with in-
dividuals from the military section of the cemetery. He was 
actually buried north of the northern edge of the military 
section. That individual was identi�ed as a Buffalo Soldier 
(see Chapter 11). Both the artifacts found in the grave and 
the osteological data support this conclusion. The military 
agreed to include him with the rest of the military buri-
als, and he was reburied with full honors. He was the only 
African American individual speci�cally identi�ed in the 
cemetery.

Conclusions

Our approaches to the determination of cultural af�nity and 
personal identity were both effective and rewarding. We 
were able to combine contextual, osteological, and histori-
cal evidence without assigning primacy to any particular 
evidence type. Information provided by descendant groups 
was integrated into the process, and the transparency of 
that process was critical. In each case, we could outline 
and demonstrate to all descendants and claimants how and 
why we made the decisions we made.

When our cultural af�nity assessment process resulted in a 
determination of multiple af�nities, we examined each indi-
vidual as a team to determine whether or not we could make a 
more speci�c af�nity determination. We had to be aware that 
our determinations were measuring different kinds of things 

Attributes Compared among the Three Lines of  Evidence for Each GraveTable 10. 

Assessment Categories Contextual Historical Osteological

Military association military service buttons rank; unit

Dating the event cof�n hardware; evidence of pro-
fessional undertaking; shoes

date of death

Unique 
characteristics

unusual mortuary treatment biographical information; physical 
appearance; enlistment location and 

date; previous occupation

individualizing characteristics

Age grave size age age

Sex artifacts; clothing; mortuary 
treatment

sex sex

Stature grave size stature stature

Medical unusual mortuary treatment medical history pathology; antemortem trauma

Cause of death ammunition; unusual mortuary 
treatment

reported cause of death perimortem trauma

Ancestry artifacts; clothing; mortuary 
treatment

nativity; name biological ancestry

Disturbance evidence of exhumation evidence of exhumation skeletal completeness; integrity
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and were not really comparable�symbols of religion are 
not the same as biological determinations, which are not the 
same as census lists, etc. A Catholic can as easily be a Native 
American as a Euroamerican. Working out how to deal with 
these crosscutting categories was dif�cult and sometimes 
problematic. Nevertheless, we discussed each case of multiple 
af�nities and worked through the issues.

For our military identi�cation assessments, the archaeo-
logical and historical evidence for identi�cation was com-
pelling in many cases, but a positive identi�cation could 
not be made due to a lack of suf�cient biological evidence. 
Despite the inability to make a positive identi�cation, the 

information developed for the assessment provided rich 
details on the identity of individuals buried in that section 
as well as demonstrated a strong correlation overall be-
tween what was recorded historically and what was found 
archaeologically in the military section. 

The analysis of the af�nity assessments demonstrates 
much of what we already know: Tucson in the nineteenth 
century was a culturally diverse town with a largely 
Hispanic population. Within the cemetery itself, we �nd 
that several of the areas have restricted access or differ-
ential distributions of burials. Subsequent chapters in this 
volume explore those differences in greater detail.
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Introduction

The osteological sample analyzed from the Alameda-Stone 
cemetery, consisting of skeletal materials from 1,386 in-
dividuals, represents a unique opportunity to examine the 
lives and deaths of the people of Tucson during a criti-
cal time in the history of the city and in the history of the 
American West. As discussed in other chapters, Tucson was 
a growing and diverse, multiethnic frontier settlement that 
had just become a part of the United States when the cem-
etery was �rst established. As the only public cemetery in 
Tucson at the time, the cemetery included the interments of 
somewhere between 1,800 and 2,100 individuals, includ-
ing Hispanics, Euroamericans, Native Americans, and at 
least a few African Americans. 

The people buried in the cemetery came from a wide va-
riety of places and cultural backgrounds. Many had grown 
up in Tucson or in the surrounding region, but others had 
migrated from parts of Mexico, the United States, Canada, 
Europe, the Caribbean, South America, and the Middle East. 
In Tucson, they would have worked in a variety of occupa-
tions, including laborers, farmers, domestic workers, soldiers, 
seamstresses, laundry workers, miners, ranchers, merchants, 
and craftsmen. As the civilian section of the cemetery was 
closed before the arrival of the railroad and the military sec-
tion was closed shortly after its arrival, the people who were 
buried in the cemetery had generally eaten foods that were 
grown in and around Tucson or could have been transported 
to the city via pack trains and wagon trains. Many would have 
shared a similar diet while in Tucson, with some variation ac-
cording to taste and availability of foods, but they also would 
have experienced different diets earlier in their lives if they 
had lived previously in other areas. 

As it had been since the presidio was founded in 1775, 
Tucson continued to be a center of military activity while 

the cemetery was in use. After Mexican soldiers left Tucson 
in 1856, Tucson was occupied brie�y during the Civil War 
by Confederate soldiers until the town was reoccupied by 
Union soldiers in 1862. Shortly afterward, a supply depot 
and a post at Tucson were established. The post at Tucson 
came to be named Camp Lowell until the post was moved 
7 miles away in 1873 and renamed Fort Lowell.

While the cemetery was in use, Tucson had a reputation 
as a town rife with vice and gun violence. The town had 
saloons and gambling halls, and saw many travelers and 
soldiers seeking supplies, rest, or entertainment, but it was 
also a town of families, devout Catholics, and responsible, 
upstanding citizens. The level of violence in Tucson may 
have been sensationalized to some degree, but travelers on 
the roads outside Tucson and isolated farms, ranches, and 
mines in the vicinity were highly vulnerable to raids, theft, 
property destruction, kidnapping, and murder, particularly 
at the hands of Apachean groups as well as bandits who 
roamed the countryside. Newspaper accounts of the time 
are �lled with descriptions of such events, mostly occur-
ring outside of town, but nonetheless having a profound 
effect on the psyche of Tucson inhabitants. 

As a growing urban center, Tucson was subjected to 
many of the problems that faced other cities of the time. 
Poor sanitation and disease led to high rates of morbidity 
and mortality. Infants and young children were particularly 
affected by infectious disease. In general, the evidence 
examined in this chapter suggests that the population was 
relatively healthy in terms of diet and nutrition, although 
probably subjected to periods of nutritional stress. Trauma 
was quite common, but evidence for weapons trauma was 
surprisingly rare, suggesting that most traumas observed 
osteologically came from work-related stress or accidents. 
On the other hand, the population appears to have been 
heavily affected by infectious disease, which may have 
resulted from the combined effects of urbanization, poor 
sanitation, and the integration of disease environments 
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brought about by the development of large-scale transpor-
tation networks and the coalescence of people and goods 
in a single place from many parts of the globe.

In this chapter, we discuss historical, archaeological, 
and osteological evidence for diet and nutrition, disease, 
work, trauma, medical intervention, and demography. For 
each of these issues, we examine variation according to 
sex, age, biological af�nity, and cemetery area in order to 
understand how different hazards and life conditions af-
fected the population of Tucson. Where possible, we also 
compare the results to those from other cemeteries. These 
comparative cemeteries, and their reasons for selection, 
appear in the following section. 

Comparative Cemetery 
Samples

An important component of examining and discussing a 
cemetery population is comparing that cemetery to other 
data sets with similar or dissimilar attributes. The profes-
sional literature contains descriptions of many cemeteries 
from history and prehistory. Although no cemetery is identi-
cal to the Alameda-Stone cemetery in every characteristic, 
the breadth and number of available comparative samples 
allows investigators to choose those reference samples that 
best permit comparison of a number of important attributes, 
often controlling for geographic area, contemporaneity, or 
demographic consistency. The samples selected for compar-
ison include Voegtly Cemetery; Freedman�s Cemetery; the 
cemeteries associated with the Mission Nuestra Seæora del 
Refugio, San Agustín de Tucson, and the Tucson Presidio; 
the Secaucus Potter�s Field; and the New York African Burial 
Ground. Each of these comparatives sites is described below. 
Elsewhere in this report, investigators make use of a number 
of other comparative sites. The analyses involving these sites 
are relatively narrow in focus and do not warrant mention in 
the present discussion. The reader is encouraged to review the 
studies described elsewhere in this report for a more complete 
picture of comparisons between the Alameda-Stone cemetery 
and other cemeteries.

Voegtly Cemetery
The cemetery associated with the Voegtly Evangelical 
Lutheran Church of Pittsburgh, Pennsylvania, was used 
from 1833 to 1861. In 1987, a proposed highway expansion 
near the cemetery led to large-scale survey and excavation 
efforts (Ubelaker and Landers 2003:1). A total of 724 sets 
of human remains was exhumed as part of the excavation 
project and later analyzed by Douglas Ubelaker and col-
leagues as the Smithsonian Institution.

Death records were maintained by the German 
Evangelical United Church and made available to investi-
gators at the Smithsonian Institution. These records led to a 
detailed demographic analysis of the Voegtly Cemetery in-
dividuals, including childhood mortality, patterns of migra-
tion, professions, marriage patterns, causes of death, time 
intervals between death and interment, and burial-sample 
pro�les (Ubelaker and Jones 2003:20�24). Investigators 
reported that the skeletal observations were generally 
consistent with inferences drawn from the death records 
(Ubelaker and Jones 2003:25).

The osteological analyses reported by Ubelaker and 
Jones (2003) include detailed examinations of skeletal 
and dental pathology and these data were compared 
with observations of disease distribution and manifes-
tation among the individuals from the Alameda-Stone 
cemetery. Comparisons between the Voegtly Cemetery 
and Alameda-Stone cemetery samples were possible for 
a number of observations, such as dental and skeletal 
markers of infection (including periosteal new bone 
growth); indicators of nutrition stress (cribra orbitalia 
and dental enamel hypoplasias); evidence of dietary 
habits (as interpreted by frequencies of dental caries); 
stature; and skeletal indicators of behaviors (degenera-
tive joint disease and skeletal trauma).

Freedman’s Cemetery
Freedman�s Cemetery was a historical-period African 
American cemetery just north of Dallas, Texas, in use 
from around 1869 until around 1907. Because of proposed 
highway expansion, the 0.95-acre cemetery was excavated 
between 1990 and 1994 (Condon et al. 1998:vii, 1). Less 
than one-quarter of the entire cemetery was excavated 
during these efforts. Nevertheless, 1,140 individuals were 
exhumed from 1,157 burials (17 cof�ns were empty). The 
set of excavated remains included 653 adult individuals 
(278 females, 288 males, and 87 adults of indeterminate 
sex), and 487 juveniles (Condon et al. 1998:v).

The skeletal data set was evaluated by researchers for a 
number of attributes, including indicators of biomechani-
cal and nutritional stress, dental health, infectious disease, 
and trauma. The data collected from Freedman�s Cemetery 
was of signi�cant use for comparison to the Alameda-Stone 
cemetery sample. Although the individuals recovered from 
Freedman�s Cemetery represent an ethnic composition un-
like that seen in the Alameda-Stone sample, and the period 
of use for Freedman�s Cemetery was more recent than that 
of Alameda-Stone cemetery, comparisons between these 
two sites are important. Both sites feature large sample 
sizes and closeness to urban centers. These characteristics 
are uncommon among skeletal samples, so direct compari-
son between these large, downtown cemeteries provided 
useful insight into the sites as distinct units of observation, 
and not simply collections of individuals.
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Skeletal and dental observations made it possible to 
compare the two sites along a number of different lines of 
inquiry. Speci�cally, skeletal evidence allowed compari-
son of the samples based on infection (periosteal new bone 
growth and treponemal infections), biomechanical stress 
(arthritis), nutritional stress (cribra orbitalia and porotic 
hyperostosis), stature, and skeletal trauma. Dental data 
from both sites permitted comparison of frequencies of 
carious lesions and enamel hypoplasias.

Mission Nuestra Señora del 
Refugio (41RF1)

The Catholic cemetery associated with the Mission Nuestra 
Seæora del Refugio was excavated in 1999 to prepare the 
area for planned highway improvement (Meadows-Jantz 
et al. 2001). Excavation efforts were performed by the 
Texas Department of Transportation in conjunction with 
the Center for Archaeological Research of the University 
of Texas, San Antonio. The recovered skeletal sample in-
cluded 177 individuals from 165 burials. Mission docu-
ments and the 1810 census were available to investigators 
for comparison to the examined skeletal material.

A suite of osteological analyses were performed by the 
researchers. These data from the Refugio Mission provided 
useful comparisons to the Alameda-Stone cemetery sample 
on a number of lines of inquiry, including adult stature, 
evidence of skeletal infection (periosteal new bone growth 
and treponemal infections), nutritional de�ciencies (cri-
bra orbitalia and porotic hyperostosis), and degenerative 
joint disease, suggesting activity patterns. Additionally, 
comparisons between the Refugio Mission and Alameda-
Stone samples were performed by evaluating dental condi-
tions, including frequencies of carious lesions and enamel 
hypoplasias.

San Agustín Mission
San Agustín Mission was located along the west bank of 
the Santa Cruz River, near what would later become the 
city of Tucson. The mission was established in the late sev-
enteenth century, associated with a Pima Indian village (see 
Chapter 4). Although the majority of individuals associated 
with the mission were Native American, several individuals 
of Spanish descent were also in association, and Christian 
burial practices were observed (Dayhuff 2002:17�18). 
Between 1949 and 1950, approximately 83 individuals 
were recovered from the mission site by investigators from 
the University of Arizona (Dayhuff 2002:21).

Subsequent analyses of the recovered skeletal remains 
examined adaptation strategies and levels of success for 
two distinct populations: a native population responding 
to altered lifeways and a European population adjusting to 

a new environment (Dayhuff 2002). These studies were of 
considerable comparative importance to the Alameda-Stone 
cemetery sample. First, and most directly, the San Agustín 
Mission and the Alameda-Stone cemeteries shared identical 
geographic attributes. Second, the effects of a population in 
change were shared by both cemetery populations.

Skeletal observations of the San Agustín Mission cem-
etery sample were compared to those of the Alameda-Stone 
cemetery along lines of diet, as interpreted by frequencies 
of carious lesions, indicators of nutritional de�ciency (cri-
bra orbitalia and porotic hyperostosis), and dental and skel-
etal markers of disease (enamel defects and periosteal new 
bone growth). Behavioral indicators of activity (degenera-
tive joint disease) and violence (skeletal trauma) were also 
compared to the Alameda-Stone cemetery sample.

Tucson Presidio
The Tucson Presidio shared many characteristics with the 
San Agustín Mission described above. Also established in 
the late seventeenth century, and located across the Santa 
Cruz River from the mission, the Tucson Presidio housed 
Spanish soldiers and their families, as well as other im-
migrants from a variety of origins (Dayhuff 2002:15). 
Many sets of skeletal remains have been recovered from 
excavations at the Tucson Presidio since efforts by the 
Arizona State Museum began in 1966. Although many 
sets of remains have been repatriated to Native American 
and Hispanic organizations, as of 2002, the Arizona State 
Museum has 104 burials in curation.

The skeletal examinations of recovered individuals from 
the Tucson Presidio, along with those recovered from the 
San Agustín Mission, help to provide a clearer picture of 
life in the region before the city of Tucson was formally 
established. Again, these examinations are comparable to 
those of the Alameda-Stone cemetery in both geographic 
location, as well as a population adapting to new environ-
ments and interactions.

As with the samples from San Agustín Mission, skel-
etal examinations from the Tucson Presidio were analyzed 
against those from the Alameda-Stone cemetery along lines 
of dental health (frequency of carious lesions and enamel 
defects), nutrition and disease (cribra orbitalia, porotic hy-
perostosis, and periosteal new bone growth), activity (de-
generative joint disease), and injury (skeletal trauma). 

Secaucus Potter’s Field 
The Secaucus Potter�s Field project began with proposed 
construction of the Secaucus Interchange addition to the 
New Jersey Turnpike. Included in the construction area was 
a section of an unmarked burial ground, known as �Potter�s 
Field� (The Louis Berger Group, Inc. 2005:1-1). Historical 
documentation indicated that the Secaucus Potter�s Field 
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was one of three burial grounds associated with the for-
mer institutional complex for Hudson County. The period 
of use for the burial grounds, including the Potter�s Field, 
was from 1880 until 1962. The purpose of the Secaucus 
Potter�s Field project was to discover, exhume, analyze, 
and relocate all burials potentially impacted by construc-
tion of the interchange.

A total of 4,571 individuals was removed during the 
Secaucus Potter�s Field project. An evolving sampling 
strategy led to a subset of 409 individuals to receive com-
prehensive skeletal analyses. The Secaucus Potter�s Field 
postdates the Alameda-Stone cemetery, and the two are 
geographically distinct. Nevertheless, the size and late age 
of the skeletal sample from the Secaucus Potter�s Field of-
fered a large comparative set of skeletal attributes against 
which biological information from Alameda-Stone could 
be compared.

The skeletal data for the Secaucus Potter�s Field were 
compared to those from the Alameda-Stone cemetery for 
adult stature and skeletal indicators of behavior, including 
degenerative joint disease and skeletal trauma. Data for 
health and disease related to individuals from the Secaucus 
Potter�s Field were available but not reported in a fashion 
appropriate for comparison.

New York African Burial 
Ground

In 1991, construction work revealed skeletal remains be-
low development and land�ll in lower Manhattan. The 
New York African Burial Ground project led to the exhu-
mation of 419 individuals. Records indicate that the area 
outside the New Amsterdam settlement included a burial 
ground for both free and enslaved African individuals. 
The burial ground was in use during the seventeenth and 
eighteenth centuries, ultimately closing in 1794 (Blakey 
and Rankin-Hill 2009).

The New York African Burial Ground is similar to the 
Alameda-Stone cemetery in two important ways. First, 
the cemetery population of more than 400 individuals of 
both sexes and varying ages offers a diverse sample with 
which to compare biological attributes. Second, and more 
importantly, the New York African Burial Ground was 
located in association with an urban center and was ulti-
mately overtaken by development. Like the Alameda-Stone 
cemetery, the New York African Burial Ground was �rst 
overwhelmed by development, and then forgotten from the 
collective consciousness. Its rediscovery led to a renewed 
interest in reconstructing the lifeways of a historically 
marginalized group.

The New York African Burial Ground does differ from 
the Alameda-Stone cemetery in location and time of use; 
the New York African Burial Ground is on the east coast 
of the United States, and it predates the Alameda-Stone 

cemetery by more than a half century. Furthermore, the 
New York African Burial Ground was composed primarily 
of African-descended individuals, whereas individuals in 
the Alameda-Stone cemetery derived from a wider range of 
ancestries and few were African American. Nevertheless, 
the scope of biological and mortuary information collected 
from the New York African Burial Ground established it 
as a rich data set for comparison to the Alameda-Stone 
cemetery. Skeletal and dental indicators of diet (caries, 
cribra orbitalia, and porotic hyperostosis) and disease 
(enamel hypoplasias, periosteal new bone, and trepone-
mal infection) were available for comparison between 
the two cemeteries. Additionally, the New York African 
Burial Ground and Alameda-Stone cemetery were evalu-
ated for skeletal markers of behavior, such as joint disease 
and skeletal trauma.

Diet and Nutrition

Prior to the arrival of the Spanish missionaries, O�odham 
living in the vicinity of Tucson cultivated �elds along the 
Santa Cruz River and at springs; they also practiced ak chin 
(or runoff) agriculture on alluvial fans at arroyo mouths 
and other locations (Nabhan 1983). Common cultivars 
were corn, beans, and squash, but desert plant and animal 
foods were also an important component of the local diet 
(Rea 1997; Sheridan 1988). Saguaro fruits, mesquite pods, 
prickly pear pads and fruits, and cholla buds, for instance, 
were major components of the diet of the Northern Piman 
speakers who we today refer to as the Tohono O�odham. 
These foods were also incorporated into the diets of Akimel 
O�odham, who relied to a greater degree on agricultural 
foodstuffs (Castetter and Bell 1942:57). Several hundred 
other wild foods were available as well, and at least 40 of 
them were regularly consumed (Felger and Nabhan 1976). 
Artiodactyls, including mule deer, bighorn sheep, and 
pronghorn antelope, were hunted for food and materials, 
but small mammals and birds were also a major source of 
protein (Szuter 1984, 1991).

Early Hispanic missionaries brought with them Old 
World crops and planting techniques, livestock, and metal 
tools. Shortly after their arrival, the missionaries:

quickly doubled the number of cultigens available 
to the Pimans [O�odham] by offering them seed or 
nursery stock of grains, vegetables, fruit trees, and 
herbs foreign to the Sonoran Desert. Such plants 
included chickpeas (garbanzos), lentils, cabbage, 
onions, garlic, leeks, cowpeas, sugarcane, mus-
tard, mint, anise, pepper, melons, grapes, apples, 
peaches, quinces, plums, pomegranates, apricots, 
and �gs [Sheridan 1988:157; see also Of�cer 
1987:15].
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Because none of the New World cultivars grown locally 
could survive hard frosts, the introduction of winter wheat 
was transformative, allowing O�odham to farm year-round 
and �produce perhaps twice as much food from the same 
�elds� (Sheridan 1988:158). By 1744, the Jesuit mission-
ary Jacobo Sedelmayr found that some Akimel O�odham 
living along the Gila River, far to the north of the Spanish 
missionary efforts, were already cultivating wheat that they 
must have obtained from their southern neighbors. 

Similarly, O�odham had begun to acquire some 
European livestock prior to the arrival of missionaries, 
but the introduction of European livestock was accel-
erated by the arrival of early missionaries who brought 
herds of cattle, horses, sheep, and goats to O�odham 
settlements (Sheridan 1988:160). These, too, became 
important components of O�odham diets, and by the 
early nineteenth century, Kohatk (an O�odham dialect 
group) were regularly acquiring livestock from Mexico 
and trading them to Akimel O�odham who lived farther 
north along the Gila River. Sheridan (1988:161) has ar-
gued that the raising and trading of livestock led to the 
gradual incorporation of missionized O�odham �into 
the regional market economy, a process that eventu-
ally resulted in the assimilation of many of them into 
Mexican mestizo society itself.� The raiding of settle-
ments for livestock, provisions, and personnel also be-
came an important component of Apache subsistence 
and land use.

The cuisine of Tucson�s Hispanic residents during 
the early eighteenth and nineteenth centuries re�ected a 
combination of Native American and Hispanic foods and 
foodways. Common dishes among Hispanic frontiersman 
were based in traditional Native American cuisine and 
included posole (maize stew with meat and seasonings), 
piæole (ground, toasted maize, sometimes used as a base 
for a beverage), atole (a sweet, maize-based beverage, 
sometimes made with chocolate or fruit), and tortillas 
(Herring 2009; Of�cer 1987:43). Evidence from faunal 
remains at TumacÆcori suggests that residents often pre-
pared boiled stews and soups with meat. Imported nonin-
digenous ceramics were used for food consumption and 
to a lesser degree, storage, and indigenous ceramics were 
used for �food preparation, consumption, and storage� 
(Fratt 1981:191). 

Although sugarcane production began in Mexico over 
450 years ago, sugar was primarily exported to Europe 
and was not widely available to most people living in the 
American Southwest during and prior to the period the 
cemetery was in use. Beets, used commonly as a sweetener 
in other areas, were not available early in the nineteenth 
century, but they became available while the cemetery was 
in use (Hamnett 1999; Harveson et al. 2009; Palmer 2005). 
Piloncillo, a hardened brown cone of boiled and evapo-
rated sugarcane juice, was probably the most common 
form of sweetener used by Tucson residents during the 
nineteenth century. 

Archaeological excavations at mission sites, presidios, 
and a farmstead in southern Arizona provide some further 
perspective on the kinds of foods available to people living 
in southern Arizona during the eighteenth and nineteenth 
centuries, as well as some insight into cuisine, relative 
contributions to the diet of plant and animal foods, and 
butchering techniques. For the most part, these investi-
gations reveal a heavy reliance on domesticated animals, 
particularly cattle, for animal foods; a variable contribu-
tion of agricultural foods to the diet; marrow extraction 
and tallow production at some sites; and the use of metal 
cleavers and axes for butchering. 

At Tubac, TumacÆcori, San Xavier del Bac, Tucson 
Presidio, and San Agustín del Tucson, cattle (Bos taurus) 
were the most commonly butchered animals. Domesticated 
sheep (Ovis aries), pig (Sus scrofa), and domesticated 
fowl, such as chicken (Gallus gallus), were also relatively 
common. Other domesticated animals found in faunal col-
lections included horse or donkey (Equus sp.) and goat 
(Capra hircus). Wild animals such as jackrabbits, cotton-
tail rabbits, collared peccary, deer, pronghorn antelope, 
and some �sh and bivalve mollusks were consumed at 
eighteenth- and nineteenth-century missions and presidios 
in southern Arizona, but to varying degrees and much less 
often than domesticated animals (Diehl et al. 2005; Fratt 
1981; Hewitt 1975; Olsen 1974; Pavao-Zuckerman and 
LaMotta 2007; Shenk and Teague 1975). Excavations at 
the Tucson Presidio, for instance, indicate that nearly all 
meat came from domesticated animals, including chicken, 
pig, sheep, and cattle, with cattle being the most heavily 
relied on source of meat (Diehl et al. 2005:191). Wild 
game animals were not present in faunal collections from 
the Tucson Presidio excavations, which could indicate an 
almost exclusive focus on domesticated animals for ani-
mal food for some Tucson residents of the eighteenth and 
early nineteenth centuries. 

At the San Agustín Mission site, age at death data indi-
cated that animals were killed by the time they had reached 
full body size but had not yet reached full adult maturity, 
re�ecting a focus on the use of domesticated animals for 
meat. Cut marks on hind feet, forelegs, and mandibles 
suggested that hides were removed for processing, and 
the fragmentary nature of the collection suggested that 
bones were processed for tallow, which could have been 
used in �the manufacture of food-grade greases, soaps, 
candles, and lubricants� (Pavao-Zuckerman and LaMotta 
2007:263).

Many missions and presidios relied on a combination of 
ranching and farming to meet subsistence needs, occasion-
ally selling surpluses to fund construction activities. At the 
Tubac Presidio, however, farming was minimal despite the 
availability of adequate and irrigable river-bottom farm-
land. Archaeological investigation of the Tubac Presidio 
resulted in the discovery of few macrobotanical food re-
mains, consisting of only a few peach pits and corncobs 
(Shenk and Teague 1975:154). To meet their subsistence 
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needs, �troopers of the Spanish garrison [at Tubac] were 
supplied with quantities of corn, wheat, chile, beef, mutton, 
and salted meat� (Shenk and Teague 1975:153). Because 
of the abundance of faunal remains from domesticated 
livestock and the rarity of botanical remains, Shenk and 
Teague (1975:155, 176�178) concluded that the subsis-
tence economy at Tubac was devoted mostly to ranch-
ing and to farming to a lesser extent. They suggested that 
peaceful O�odham and Apache living near the presidio may 
have also had similar diets. At TumacÆcori, by contrast, 
farming was important. Botanical remains showed that 
wheat, corn, beans, squash, melons, gourds, lentils, and 
peaches were consumed, and likely grown, at the mission 
(Fratt 1981:190�191).

By the time American argonauts began traveling through 
Tucson on their way to California during the California 
gold rush, a wide diversity of foods was available to 
Tucson residents. Diehl et al. (2005, Table 8.2) compiled 
the plant and animal foods observed by Americans visit-
ing Tucson between 1846 and 1858, just prior to the open-
ing of the Alameda-Stone cemetery. Accounts re�ect the 
combined legacy of Spanish and Native American food-
ways, mentioning wheat, fruit, quince, cornmeal, tobacco, 
bread, tortillas, pumpkins, peppers, sugar, beans, lentils, 
apples, pears, peaches, grapes, onions, rice, green pepper, 
squash, green beans, almonds, peaches, peas, gourds, mel-
ons, cotton, tea, mescal, hogs, fowls, donkey, milk, cows, 
horses, burros, pork, beef cattle, �sh, tortoises, chicken, 
and eggs. Wheat was quite common in Tucson and was 
apparently associated with the higher classes (Diehl et al. 
2005:182�183; Pilcher 1988). Although wheat was a major 
crop for the Tucson area during the 1800s, only one �our 
mill was in operation during the mid-nineteenth century 
(Sheridan 1986). Most of the harvested wheat likely went 
to other areas or to more-af�uent groups living in Tucson. 
Tortillas, which would have been made with corn ground 
with manos and metates, were the most frequently con-
sumed bread in Tucson (Pilcher 2005).

While the cemetery was in use, a system of �elds fed by 
three main canals (or acequias) was maintained to the west 
of Tucson, along the Santa Cruz River, where Tucson�s farm-
ers grew barley, wheat, vegetables, and fruits. Many house-
holds may have also had gardens, where they grew melons, 
beans, onion, chili peppers, herbs, and other produce (Thiel 
2005:83). For instance, during the 1870s Cirilo Solano León, 
a son of Francisco León, owned a ranch on the north side of 
Tucson (along Silverbell Road) where he grew �wheat, bar-
ley, melons, cantaloupes, vegetables, and later, cotton� (Thiel 
2005:41). Most �elds, some of which had been in operation 
for decades by the time the Alameda-Stone cemetery had 
opened, were held by Tucson�s Hispanic residents. These 
�elds had originally been used by Native American farmers 
before they were transferred to soldiers of the presidio. In 
1862, a few �elds were held by recent Anglo-American ar-
rivals, including Mark Aldrich, W. S. Oury, and Fred Neville 
(Thiel 2005:82). 

In addition to planting in �elds watered by the Santa 
Cruz River, Tucson residents planted crops at Tres Alamos. 
The Spanish military established an agricultural colony 
there during the early nineteenth century, but the loca-
tion was soon abandoned because of Apache hostilities 
(Of�cer 1987:89). A picket post was established at Tres 
Alamos in 1867 by the U.S. military to supply the post at 
Tucson with agricultural foodstuffs and was �settled by 
four American and several Mexican famers, who raise 
corn, beans, and melons on the bottom lands, irrigating 
by means of acequias� (Billings 1870:464). Residents also 
raised livestock and poultry (Diehl et al. 2005). The U.S. 
military also brought in goods on wagon and pack trains 
to supply the depot at Tucson, which in turn supplied other 
posts in the region. 

The same animals commonly consumed at Spanish 
Colonial and Mexican period presidios and missions con-
tinued to be consumed at farmsteads and ranches after the 
Gadsden Purchase. Analysis of excavated animal bones 
from deposits at the León family farmstead dating from 
the 1840s through the 1860s included artiodactyl, horse, 
cattle, pig, sheep, ground squirrel, and chicken, with a 
predominance of cattle bone. As at earlier missions and 
presidios, butchering techniques suggest that chopping 
with cleavers and axes was most common during this time. 
Saw cuts, which would re�ect the purchase of meat from 
butcher�s shops, did not become prevalent until the 1890s 
at the farmstead (Diehl et al. 2005:192). 

As more merchandise was imported into Tucson on 
pack mules and wagon trains during the 1860s and 1870s, 
canned foods also entered the diet. The cost of imported 
foods was quite high because of shipping costs. The Acting 
Assistant Surgeon at the military hospital in Tucson, Henry 
Durant, reported that, �the cost of living in Tucson is very 
high in consequence of the rate of freight. Dry Goods 
and Groceries are brought here from San Francisco�by 
steamer to Fort Yuma�thence by mule teams. Retail prices 
are double, and treble those of the Eastern States� (National 
Archives and Records Administration, Record Group 94, 
Entry 547, Book 13:73).

Seafood became common only after the arrival of the 
railroad in 1880, and the few fresh �sh or molluscs that 
could be obtained in Santa Cruz River do not appear 
to have been targeted for consumption, at least by the 
Euroamerican settlers (Diehl et al. 2005:193). Dried shrimp 
and canned oysters from Guaymas, Mexico, were occasion-
ally seen in town, but fresh oysters were not seen until they 
could be shipped on ice via the railroad (Bourke 1891:59). 
In 1869, Assistant Surgeon Henry Durant reported that

The diet issued to the men is of good quality, and 
suf�cient quantity, but greatly needs variety, and 
the addition of a proper proportion of vegetable. 
As at present arranged, the men receive fresh Beef 
Seven days, and Salt Pork, three days. The beef is 
always poor, lean and tough, and badly butchered. 
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Mutton could, and ought to be occasionally sub-
stituted for the beef, but the commissary does 
not include it in the Contract for Supplies. 

Fish is of course, unobtainable, and a continu-
ous diet of beef and pork becomes after a while, 
to say the least, irksome. All the articles of diet 
which are issued are to be sure, wholesome and 
nutritious, but the appetite craves for variety, 
and the most delicious foods become unpalat-
able, if too long continued without change.

The Company receives a few vegetables such 
as beets and onions, which are purchased from 
the Company fund, about twice a week and 
which barely suf�ce to ward off scorbulic symp-
toms. Pickles are not issued by the commissary 
as a ration, but are sold to the men on order 
from the Company Commander. 

There is no Company Garden�one was un-
dertaken, but proved a failure on account of 
the distance from Camp, and the dif�culty in 
irrigating the soil, without which cultivation 
is impossible [National Archives and Records 
Administration, Record Group 94, Entry 547, 
Book 13:13].

While the Alameda-Stone cemetery was in use, visi-
tors to Tucson would often eat at one of a few restau-
rants. Many would have eaten at the Shoo Fly restaurant, 
which offered meals, paid in advance, of �chile at every 
meal, bacon, chicken, mutton, or jerked beef made pal-
atable in savory stews and hashes. Eggs, frijoles, beets, 
tomatoes, and lettuce were regularly served� (Purcell 
1969:42). Bourke (1891:58�59) noted, �beef was not 
always easy to procure, but there was no lack of bacon, 
chicken, mutton, and kid meat.� The Oriental Restaurant 
was opened at the corner of Meyer and Congress Streets 
in 1879; an ice cream �saloon� was opened the same 
year (Purcell 1969:43). There was also apparently a 
restaurant called Won Tai�s Celestial Restaurant, which 
Purcell (1969:44) indicates was open as early as 1874. 
Outside of Tucson, travelers would sometimes eat at 
places like Rancho Punto de Agua, where from 1855 to 
1861, the Contzen family provided �a good meal of ham 
and eggs, butter and milk� (cited in McGuire 1979:7). 
Hogs from Pete Kitchen�s ranch south of Tucson, al-
though often riddled with Apache projectiles, were also 
a prized commodity in Tucson.

By the time the civilian section of the Alameda-Stone 
cemetery was closed, an 1875 U.S. Government circu-
lar noted that farms along the Santa Cruz River and the 
San Pedro River continued to supply Tucson with a wide 
variety of crops. Crops noted in 1875 as being success-
fully grown in the vicinity of Tucson included wheat, 
barley, �pease, beans, radishes, carrots, beets, turnips, 
okra, egg-plant, cucumbers, squashes, melon,� and some 
exceptionally �ne tomatoes (Billings 1875:540). The 

circular also considered a wide variety of wild birds, 
artiodactyls, and leporids an abundant source of food. 

Despite the wide variety of foods noted in historical 
accounts, fresh vegetables, meat, dairy, and other food 
products were not always available. Especially during 
the Spanish Colonial and Mexican periods, Apache 
raids repeatedly destroyed agricultural �elds and stor-
age areas and severely depleted livestock holdings. 
During especially hostile times, residents were afraid 
to work in their �elds or to leave livestock unattended. 
Residents would work their �elds and pasture their ani-
mals hesitantly, with an eye always on the horizon and 
their weapons ready, and sometimes accompanied by a 
military escort. Animals were often brought into cor-
rals at night, especially moonlit ones (Herring 2009; 
Sheridan 1986). 

Food shortages continued to be a problem at times 
while the cemetery was in use. When Jouvenceau �rst 
arrived in Tucson in 1867 as a Catholic missionary, 
for instance, there were few food supplies for him to 
stock up on and he was not permitted to buy food sup-
plies from the U.S. Army depot, due to a lack of prec-
edent for such purchases (Bourke 1891:182�183). The 
Surgeon General�s of�ce reported in 1870 that butter, 
eggs, chickens, and fresh vegetables were available in 
town, but scarce. As a result, soldiers could purchase a 
supply of canned vegetables, fruits, and jellies from the 
commissary upon permission (Billings 1870:464). 

Together, these data indicate that a wide variety of 
fruits, vegetables, meats, and dairy products were avail-
able to Tucson residents, but they were scarce at times 
because of seasonal variation in availability, raiding ac-
tivities, and other factors. In the case of the U.S. mili-
tary, limited supply chains appear to have also led to 
food shortages. Although there were cultural differences 
in cuisine that presumably could have had positive or 
negative nutritional consequences, it appears that many 
Tucson residents may have been able to obtain a fairly 
balanced diet and that recent immigrants to Tucson 
shared a similar diet with the local community, although 
wheat products and some imported foods may have had 
a more restricted distribution. 

Of course, not all of the people buried in the Alameda-
Stone cemetery would have had most of their meals 
during their lifetime in Tucson or its vicinity. Many 
of the recent migrants to Tucson would have brought 
with them the cumulative effects of any nutritional or 
functional advantages or de�cits they acquired in other 
areas, in addition to their own culinary preferences. 
U.S. military diets during the Civil War are generally 
considered to have been poor (Sledzik and Sandberg 
2002:186), and people coming from large transporta-
tion centers in other areas of the country would have 
had greater access to sugar and highly processed �ours. 
We can expect these aspects of diet to have had largely 
negative health consequences.
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Osteological Indicators of  
Diet

The following section explores the dental and skeletal in-
dicators of diet and nutrition identi�ed in the human skel-
etal remains recovered from the Alameda-Stone cemetery. 
First, we categorize dental evidence of diet and nutritional 
de�ciencies, including dental caries, abscesses, and ante-
mortem tooth loss. Next, we explore skeletal indicators 
of general health, with particular emphasis on evidence 
of malnourishment. Finally, we explore the distribution 
of these diseases within the cemetery and their differen-
tial impact on various segments of the Tucson community 
during the nineteenth century.

Dental Indications
One method often implemented to infer information about 
a population�s diet is the analysis of adult and juvenile 
dentition, primarily the assessment of the frequency and 
severity of dental caries, abscesses, and antemortem tooth 
loss. 

Dental Caries

Dental caries, or more informally tooth decay or cavities, 
is caused by speci�c types of acid-producing bacteria 
(i.e., Streptococcus mutans and Lactobacillus), which, in 
the presence of fermentable carbohydrates such as sugars, 
break down and destroy a tooth�s enamel (Hamada 2002; 
Harris 1966; Hartles 1967). The presentation of dental car-
ies is highly variable, appearing as little more than a small, 
chalky area on the tooth�s surface to a severe and large 
cavitation (Hillson 2001). Although the manifestation of 
dental caries is widely varied, caries formation and devel-
opment is well understood. The acidic-sensitive mineral 
content of teeth is in a constant state of demineralization 
and remineralization, responding to changing pH levels in 
saliva (Hillson 2001). Tooth decay occurs when demineral-
ization proceeds faster than remineralization, such as when 
complex sugars remain in the mouth and on the tooth sur-
face for an extended period of time (Ismail 1997). 

Dental Abscesses

Dental abscesses are the result of pus collection from a 
bacterial infection in the pulp chamber (the center) of a 
tooth. The pain and discomfort from a dental abscess is 
commonly referred to as a toothache. A dental abscess 
is a complication of tooth decay or dental caries (Cohen 

and Armelagos 1984; Hamada 2002; Harris 1966; Hillson 
2001). Abscesses can also result from trauma to the tooth, 
such as when a tooth is broken or chipped. Any opening 
in the tooth enamel permits bacteria to in�ltrate the pulp 
chamber and, if untreated, the subsequent infection even-
tually travels down the root forming an abscess in the pe-
riapical region, �nally spreading from the root of the tooth 
to the bone in the surrounding alveolar area (Dias and 
Tayles 1997). Increased pressure within the tooth socket 
from the accumulation of pus will eventually result in al-
veolar resorption (periodontal disease) and, �nally tooth 
loss (Hamada 2002; Harris 1966; Hillson 2001). 

Antemortem Tooth Loss

Antemortem tooth loss refers to teeth that are lost during an 
individual�s life. Extraction of a diseased or infected tooth 
is a common treatment for a variety of dental problems, 
such as caries and abscesses. As we previously mentioned, 
dental caries and abscesses also result in alveolar bone loss 
which leads to the eventual loss of the tooth that bone is 
supporting. In fact, prior to the widespread use of antibi-
otics, the extraction of a diseased tooth was often carried 
out to prevent the spread of infection to other parts of the 
body�a life-threatening scenario at any age (Milner and 
Larsen 1991; Molnar 1972). 

Dental Wear

Dental wear, or dental attrition, is the natural process of wear-
ing down the biting and grinding surfaces of teeth through the 
consumption of grit-laden foods or habitual activities, such 
as pipe smoking. As a result, the incidence of dental wear 
can provide insight into the diet of a population (Indriati and 
Buikstra 2001; Turner and Machado 1983). For example, the 
extensive loss of tooth enamel and a subsequent reduction in 
the height of the tooth crown from heavy wear is a good indi-
cator of an abrasive diet, such as may occur with the consump-
tion of foods processed with a stone mano and metate. Other 
forms of dental wear are associated with habitual activities, 
like the grooves created on the anterior teeth from gripping 
a pipe or transverse grooves on the occlusal surfaces of teeth 
associated with basket-making (Indriati and Buikstra 2001; 
Larsen 1985; Milner and Larsen 1991; Molnar 1971; 1972; 
Turner and Machado 1983).

Dental Indicators of  Diet and 
Nutri tion within the Alameda-Stone 

Sample
Few dental variables related to diet were signi�cantly dif-
ferent between males and females, although there were 
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consistent differences in some variables between sexes as 
well as highly signi�cant differences between males and 
females in the incidence and severity of dental wear. No 
signi�cant differences in the expression of dental abscesses, 
antemortem tooth loss, or caries rates between men and 
women were noted, but caries were more frequent among 
men, which is not generally the case (Larsen et al. 1991). 
Throughout the cemetery, caries rates were consistently 
higher for males in comparison to females. Antemortem 
tooth loss and abscessing were also slightly higher for 
males. Although not statistically signi�cant, the differences 
between males and females in caries rates, antemortem 
tooth loss, and abscessing are intriguing and may have re-
sulted from a signi�cantly higher incidence of tooth wear 
among males. Male teeth were more frequently and more 
severely worn than female teeth, possibly indicating differ-
ences in diet between sexes. In addition, male teeth were 
more often chipped, which in some cases can be correlated 
with greater meat consumption (Lincoln-Babb 1995, 2001; 
Schmucker 1985; Turner and Cadien 1969). Chipped teeth 
were predominantly anterior teeth, particularly incisors, 
which may suggest that teeth were used for gripping and 
clenching objects during daily activities. 

Differences in dental pathologies related to diet were 
also observed between biological groups. Native Americans 
and Hispanics in the Alameda-Stone sample were far more 
likely than their Euroamerican counterparts to suffer from 
two or more dental abscesses. Native Americans in the 
Alameda-Stone sample also experienced the heaviest den-
tal wear, followed by Hispanics and Euroamericans. By 
contrast, Native Americans experienced the lowest rate of 
antemortem tooth loss, followed by Euroamericans, the sin-
gle African American, and Hispanics. Despite differences 
in dental wear, dental abscesses, and antemortem tooth 
loss, caries rates were very similar for Hispanics, Native 
Americans, and individuals of indeterminate biological 
af�nity, and were only slightly lower for Euroamericans, 
suggesting possible similarity in diets or at least in the 
amount of processed carbohydrates consumed. Although 
differences in the frequency of caries were not signi�-
cantly distributed between biological groups, the distri-
bution of caries was similar to antemortem tooth loss�
Native Americans suffered this condition less than both 
Euroamericans and Hispanics. The African American male 
had the highest caries rate, but this has no comparative 
signi�cance, as this was the only individual in the dental 
sample that represented that af�nity. 

The lower caries rate for Euroamericans was somewhat 
unexpected because at least some Euroamericans may 
have migrated from places where more highly cariogenic 
diets were the norm, but it could also be the case that many 
Euroamericans had come from rural areas or economic or 
cultural backgrounds where processed sugars and highly 
re�ned �ours were not widely available. The availability of 
dental care may have also played a role in these patterns, 
if Euroamericans suffered less antemortem tooth loss than 

Hispanics and fewer dental abscesses than both Native 
Americans and Hispanics because they had greater access 
to professional dental care. The low incidence of antemor-
tem tooth loss and high rate of dental abscesses among 
Native Americans could also re�ect differences in access 
to dental care, because pulling teeth was a common treat-
ment for diseased teeth at the time. In other words, Native 
Americans may have had fewer teeth pulled, resulting in 
greater numbers of abscesses resulting from caries. 

Differences in the distribution of dental pathologies asso-
ciated with diet and nutrition were also observed between 
cemetery areas (see Chapter 13, Volume 2 of this series,). 
Cemetery Area 4 presented higher than expected antemor-
tem tooth loss, and lower than expected antemortem tooth 
loss was observed in Cemetery Area 5. Caries frequencies 
were also signi�cantly different between cemetery ar-
eas. Caries frequencies were highest in Cemetery Areas 1 
and 2 and lowest in Cemetery Area 5. Because burials in 
Cemetery Area 1 had been exhumed historically, com-
parisons were also made exclusively between Cemetery 
Areas 2, 3, 4, and 5. Overall, Cemetery Area 2 had the 
highest rate of caries compared to Cemetery Areas 3, 4, 
and 5, but the observed rates were generally comparable 
for both males and females, as well as Hispanics and 
Euroamericans in that area. In contrast to caries rates, tooth 
wear was higher in Cemetery Areas 3 and 4 compared to 
Cemetery Areas 1 and 2. This result complements the re-
sult for caries rates, as it suggests a more grit-laden diet for 
individuals in Cemetery Areas 3 and 4, which we have hy-
pothesized more closely represented the local population, 
and possibly greater access to sugar and processed �ours 
for individuals in Cemetery Areas 1 and 2, who we believe 
may have represented fairly recent migrants to Tucson. 

The pattern of relatively little wear and much higher 
caries rates in Cemetery Areas 1 and 2 suggests these in-
dividuals had a softer, less-gritty and more carbohydrate-
laden diet, providing some support for the hypothesis 
that many individuals in those areas were recent migrants 
from places outside the Southwest and Mexico. The fact 
that antemortem tooth loss was not signi�cantly higher 
in Cemetery Areas 1 and 2 may re�ect greater access to 
professional dental care, as dental appliances and �llings 
were observed only in the southern portions of the cem-
etery (see section on medical intervention).

Comparative Examinations
Lincoln-Babb and McClelland (see Chapter 13, Volume 2 
of this series) provide an excellent summation of dental 
health in late-nineteenth-century Tucson. They conclude 
that dental health among the Tucson inhabitants interred 
in the cemetery was consistent with other frontier settle-
ments during the nineteenth century and that the basic diet 
in Tucson remained fairly stable from the late eighteenth 
century through much of the nineteenth century, until the 
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arrival of the railroad in 1880. Although dental pathologies 
were fairly common in Tucson during the nineteenth cen-
tury, these conditions were not as prevalent as they were 
in other skeletal assemblages dating to the same period 
where re�ned sugars and highly processed �ours were 
more widely available (see Chapter 13, Volume 2 of this 
series). For instance, the cariogenicity of the diet was simi-
lar to diets in other parts of the frontier American West, but 
it was substantially less than contemporary diets in major 
transportation centers of the eastern United States. The 
incidence of dental wear, by contrast, was relatively high 
in the Alameda-Stone sample, as well as an earlier sample 
from San Agustín de Tucson, re�ecting a more grit-laden 
diet in Tucson suggestive of a greater reliance on foods 
processed with manos and metates. 

Overall, caries rates in the Alameda-Stone cemetery 
sample were similar to compared samples of dentition from 
the American West�including those from San Agustín 
de Tucson, the Tucson Presidio, and the Refugio Mission 
sample. To Lincoln-Babb and McClelland, similar car-
ies rates for the Alameda-Stone cemetery and two earlier 
samples from Tucson suggest that the amounts of car-
bohydrates and proteins consumed in the region did not 
change signi�cantly through time, and they did not think 
there was any great variation in the cariogenicity of foods 
consumed based on biological af�nity. Interestingly, caries 
rates were lowest in the New York African Burial Ground 
sample, suggesting a lack of cariogenic foods in the diet of 
enslaved Africans in seventeenth- and eighteenth-century 
New York as well. Caries rates in the Alameda-Stone sam-
ple were, however, substantially lower than those obtained 
for other burial samples, including Freedman�s and Voegtly 
Cemeteries. The higher caries rates in other cemeteries 
likely re�ect greater consumption of processed sugars as 
well as more highly processed �ours. 

Skeletal Manifestations of  Diet 
and Nutrition

Now, we turn to the examination of skeletal evidence for 
indicators of diet and nutrition. Skeletal indicators can 
inform on periods of malnutrition or metabolic stress to 
the extent that they interrupt growth and development or 
result in skeletal abnormalities, such as porotic lesions or 
deformed bones.

Malnourishment is the insuf�cient or imbalanced con-
sumption of nutrients. Identifying evidence in the skeleton 
for nutritional disorders necessarily relies on an under-
standing of which nutrients were lacking or, in some cases, 
were overabundant in a diet and the distribution of lesions 
in an affected individual (Glewwe et al. 2001; Huijbers 
et al. 1996; Litize et al. 1988). For example, scurvy is 
a well-known metabolic disorder associated with a pro-
longed insuf�cient ingestion of vitamin C. The skeletal 

manifestation of scurvy appears in the ribs, long bones, 
and the skull, as well as in the dentition. Unfortunately, 
differential diagnosis of scurvy is dif�cult, particularly in 
archaeological specimens where fragmentation and soil 
disintegration of skeletal elements does not permit a com-
plete analysis of the affected elements (Ortner 1996). 

Two indicators of nutrient de�ciencies documented by 
Leher et al. (see Chapter 11, Volume 2 of this series) for 
the Alameda-Stone sample were porotic hyperostosis and 
cribra orbitalia. Evidence for both of these conditions was 
identi�ed in the Alameda-Stone sample. Stature estimates 
according to age and their possible relationship to diet and 
nutrition are discussed in a later section in this chapter, 
which explores the relationships between diet, nutrition, 
infectious disease, and stature. 

Porotic Hyperostosis

Porotic hyperostosis is a skeletal condition historically 
associated with iron-de�ciency anemia. However, recent 
research by Walker and colleagues (2009) has demon-
strated that the iron-de�ciency hypothesis does not �t with 
the clinical manifestation of porotic hyperostosis. Walker 
et al. (2009) argue that porotic hyperostosis is actually the 
skeletal manifestation of maternal vitamin B

12
 de�ciency 

and the unsanitary living conditions associated with popu-
lation aggregation. Vitamin B

12
 appears naturally in ani-

mal products, such as eggs, meat, and milk, and evidence 
of a B

12
 de�ciency provides powerful insight into the diet 

and nutrition of a population. The distribution of porotic 
hyperostosis among and between males and females, age 
cohorts, etc., for instance, could be used to draw inferences 
on differences in the availability and distribution of food 
resources and exposure to infectious agents. 

Cribra Orbitalia

Like porotic hyperostosis, cribra orbitalia was, until re-
cently, associated with iron-de�ciency anemia. Again, 
Walker et al. (2009) have demonstrated that iron-de�ciency 
anemia is not responsible for the cranial lesions associ-
ated with cribra orbitalia, but the more likely causative 
factor is bleeding beneath the periosteum lining the eye 
orbits from a combined �co-de�ciency of vitamin C and 
B

12
� (Walker et al. 2009:119). Thus, cribra orbitalia is a 

possible indication of limited access or bioavailability to 
animal foods as well as foods rich in vitamin C, such as 
fresh vegetables and fruits. However, like porotic hyper-
ostosis, cribra orbitalia also may result from decreases in 
the bioavailability of nutrients as a result of infection, and 
thus it is not an unambiguous indicator of the kinds of 
foods ingested by an individual. The distribution of cribra 
orbitalia and porotic hyperostosis in the Alameda-Stone 
cemetery is discussed below. 
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Skeletal Indicators of  Diet and 
Nutrition within the Alameda-

Stone Sample

As discussed above, the incidence of caries, abscesses, 
antemortem tooth loss, and dental wear in the Alameda-
Stone cemetery sample suggest that dental health was con-
sistent with other nineteenth-century frontier settlements. 
The interpretation of the frequency and distribution of 
these conditions within the Alameda-Stone sample does 
not suggest widespread dietary or nutritional de�ciencies. 
This is further supported by the frequency and distribu-
tion of other skeletal indicators of poor nourishment and 
dietary restrictions. Leher and colleagues (see Chapter 11, 
Volume 2 of this series) noted that cribra orbitalia or poro-
tic hyperostosis affected only a fraction of the individuals 
interred in the Alameda-Stone cemetery. In fact, a little 
less than 7 percent of the sample had evidence of cribra 
orbitalia and less than 3 percent were affected by porotic 
hyperostosis. In part because of the low incidence of either 
condition, signi�cant differences within the cemetery were 
rare when comparisons were made. 

No signi�cant differences were found between most age 
categories, with the exception of a comparison between 
adults and juveniles for cribra orbitalia. Juveniles were 
signi�cantly affected more often than adults for cribra or-
bitalia (ɢ2 = 6.75, df = 1, p = .009), having the condition 
more than twice as often. Juveniles also had porotic hyper-
ostosis 50 percent more often than adults, but not signi�-
cantly so (ɢ2 = 0.8, df = 1, p = .3711). Perhaps, juveniles 
who had suffered nutritional de�ciencies at some point in 
their lives suffered higher mortality than adults. Males suf-
fered these conditions more often than females, but these 
differences were not statistically signi�cant. Perhaps, nu-
trition or exposure to gastrointestinal infections differed 
somewhat between males and females.

Differences between biological groups also were gener-
ally insigni�cant. However, Euroamericans were most often 
affected by these conditions and when only Euroamericans 
and Hispanics were compared, Euroamericans had cri-
bra orbitalia signi�cantly more often (ɢ2 = 4.44, df = 1, 
p = .03). Possibly, Euroamericans were more often exposed 
as infants and young children to diets de�cient in animal 
foods and fresh fruits and vegetables or had lived in areas 
where conditions were more unsanitary. 

No signi�cant differences were found between cemetery 
areas. The percentage of both conditions was highest in 
Cemetery Area 1, but both the sample size and the num-
ber of observed cases were very low. Both conditions were 
also more prevalent in Cemetery Area 5 than they were in 
Cemetery Areas 2, 3, and 4, but this result may also relate 
to issues of sample size. In Cemetery Areas 2, 3, and 4, 
the differences in the incidence of either condition were 
minor and statistically indistinguishable, suggesting overall 

that there were no clearly detectable differences between 
cemetery areas. 

These few differences suggest that juveniles and 
Euroamericans were signi�cantly more often affected by 
cribra orbitalia than other groups, but overall, there were 
few differences within the cemetery population. However, 
there were substantial differences between the Alameda-
Stone cemetery and other compared cemeteries. The fre-
quency of both porotic hyperostosis and cribra orbitalia 
was exceptionally low for both adults and subadults in the 
Alameda-Stone cemetery in comparison to other cemeter-
ies. In addition, both conditions were considerably more 
prevalent in samples from earlier cemeteries in Tucson, 
suggesting that diet and nutrition may have improved sub-
stantially in Tucson. These data could indicate vitamin B

12
 

and vitamin C de�ciencies were relatively rare in compari-
son to other cemeteries. Possibly, animal foods and fresh 
fruits and vegetables were available in suf�cient quantities 
so as to make these conditions rare. Another possibility is 
that infections that reduced the bioavailability of vitamin 
B

12
 and vitamin C were severe enough that many people 

in Tucson did not survive long enough for a bony reac-
tion to occur. 

Comparative Examinations
The frequencies of cribra orbitalia and porotic hyperos-
tosis observed in the samples from Voegtly Cemetery, the 
Refugio Mission, San Agustín Mission, Tucson Presidio, 
Freedman�s Cemetery, and the New York African Burial 
Ground were available for comparison to those recorded in 
the Alameda-Stone cemetery sample (Figure 65). Among 
the Alameda-Stone burial sample, approximately 7 percent 
of individuals exhibited evidence of cribra orbitalia, and 
approximately 3 percent of individuals showed evidence 
of porotic hyperostosis. At Voegtly Cemetery, just nine in-
dividuals displayed cribra orbitalia, and no evidence of po-
rotic hyperostosis was reported. This suggests a population 
relatively unaffected by nutritional stress or de�ciency.

From the Refugio Mission burial sample, the rate of cri-
bra orbitalia was reported as 9.1 percent of all individuals, 
including 12 adult individuals and 3 juvenile individuals. 
Porotic hyperostosis was much less frequent, appearing on 
just 1 juvenile and 1 adult male. As seen in the Alameda-
Stone cemetery, metabolic disorders leading to poros-
ity often manifest as cribra orbitalia. This is, of course, 
subject to alternate observations. In the Freedman�s 
Cemetery sample, the frequency of cribra orbitalia was 
5.7 percent, and the frequency of porotic hyperostosis 
was 7.6 percent. Thus, between Freedman�s Cemetery 
and the Alameda-Stone cemetery, rates of cribra orbit-
alia were higher at Alameda-Stone, but rates of poro-
tic hyperostosis were higher at Freedman�s Cemetery. 
Additionally, the frequencies of both manifestations of 
nutritional stress were relatively close to each other at 
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Freedman�s Cemetery, whereas rates of cribra orbitalia 
observed in the Alameda-Stone sample were more than 
twice the rates of porotic hyperostosis.

The San Agustín Mission and Tucson Presidio burial 
samples featured nearly identical rates of porotic hyper-
ostosis among adults in each sample. At San Agustín, 
15.8 percent of adults exhibited porotic hyperostosis, 
and 15.4 percent of adults from Tucson Presidio showed 
evidence of the condition. The rates for cribra orbitalia 
were much different. The San Agustín sample showed 
14.3 percent of individuals (all adult) with cribra orbita-
lia. Conversely, 40 percent of adults from the Tucson 
Presidio exhibited cribra orbitalia. This high rate, however, 
is somewhat misleading; just �ve adults from the Tucson 
Presidio could be assessed for the condition and two of 
these showed porosity in the roof of the eye orbits.

Finally, the New York African Burial Ground showed 
substantially higher rates of cribra orbitalia and porotic hy-
perostosis than all other sites under consideration. Among 
the adults from the New York African Burial Ground, 
22.0 percent showed evidence of cribra orbitalia and 
50.5 percent exhibited porotic hyperostosis. The disparity 
between these rates and those seen at Freedman�s Cemetery 
is remarkable, but its causes are unclear; presumably they 
resulted from extremely high levels of metabolic stress.

Disease

At least since the arrival of the �rst Europeans in northern 
New Spain in the sixteenth century, indigenous popula-
tions living in the vicinity of Tucson and other areas of the 
American Southwest were repeatedly affected by devastat-
ing disease epidemics. Epidemic diseases that had spread 

to Arizona as a result of European colonization likely in-
cluded smallpox, yellow fever, dysentery, typhus, typhoid 
fever, measles, and malaria. The demographic and social 
effects of these epidemics were major and had a strong in-
�uence on subsistence and settlement patterns as well as 
population, community, and household structure (Di Peso 
1956; Dobyns 1962, 1963, 1983; Reff 1991; Riley 1987; 
Roberts and Ahlstrom 1997). 

Epidemic disease continued to be a problem during the 
nineteenth century in both the United States and Mexico, 
particularly in urban centers. Poor sanitation, contaminated 
food and water, and frequent movement of people and 
goods between population centers were frequent culprits 
behind the spread of disease. For instance, cholera, which 
is spread through ingestion of food and water contami-
nated by the organism Vibria cholerae, was rampant in 
both the United States and Mexico in the mid-nineteenth 
century and in other countries as well. A cholera epidemic 
struck Tucson in June of 1851, causing large numbers 
of deaths, including the deaths of entire families. Some 
peaceful Apaches who had been living in Tucson during 
the epidemic left for the mountains to escape sickness, 
but they came down with the disease upon returning to 
Tucson for provisions (Arizona Citizen, 19 July 1873a:3). 
Perhaps cholera had arrived in Tucson from California, as 
an outbreak of cholera began there in 1850 (Edwards et al. 
2005). Cholera reached pandemic proportions in the United 
States, Mexico, and many other countries in 1853�1854 
(Lacey 1995). 

Because of increasing long-distance transportation and 
population mobility, epidemics spread rapidly over great 
distances. For instance, a cholera epidemic that broke out 
in New York in May 1866 spread to Kansas by train and to 
seaports like New Orleans by ship (Lacey 1995). Similarly, 
a number of cases of smallpox in Tucson were thought 
to have been brought with travelers from other parts of 

Percent of  individuals affected by cribra orbitalia and porotic  Figure 65. 
hyperostosis at Alameda-Stone cemetery and six other sites.
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the country. Tohono O�odham, on a calendar stick, also 
recorded that diseases were brought from Sonora to San 
Xavier del Bac in 1848�1849 and 1851�1852 (Underhill 
1938:21).

Living conditions in the growing city were likely to 
have been conducive to the spread of disease. Although 
residences made of adobe were relatively cool, they were 
described by visitors as dark and dusty, with earthen �oors 
that were dif�cult to keep clean. Many wells were open 
and could have become contaminated by items falling 
into them. Dead animals were at times left rotting in the 
streets. The streets, along with lots in the city, would also 
have been covered with fecal material from draft animals 
and the many cats and dogs that roamed the city. Open 
wells and privies at city residences did not often meet the 
standards of the day and may have been another source 
of contamination. The military hospital itself (see below) 
was surrounded by lots where livestock were kept, mak-
ing it very dif�cult for hospital staff to maintain sanitary 
conditions during treatment. Furthermore, as discussed 
below in the section on medical intervention, the germ 
theory of disease was not widely accepted, even by medi-
cal authorities, and consequently, residents and medical 
authorities had only a limited understanding of sources 
of contamination and disease (Preston and Haines 1991; 
Richmond 1954). 

While the cemetery was in use, Tucson was becoming 
urbanized. Urbanization during the nineteenth century in-
creasingly put people in environments with diseases for 
which they had developed no resistance. As Lee (1997:50) 
noted, �new migrants and those who migrated from iso-
lated rural areas may have been more vulnerable to the 
unhealthy urban environment than their counterparts.� As 
a result, �urbanization was not merely an extension of un-
healthy and densely populated areas but a process of put-
ting rural residents into a new environment to which they 
had a poor resistance� (Lee 1997:48).

The link between unsanitary conditions and disease 
was not missed by health authorities in nineteenth-century 
Tucson, but the exact causes, or disease vectors, were mis-
understood. Unsanitary conditions in Tucson were felt to 
have contributed to disease: The Weekly Arizonan rea-
soned that �vast accumulations of �lth and refuse, which 
under the in�uence of rain and sunshine send forth balmy 
odors and noxious insects (including blue-bottle �ies) all 
of which have a tendency to engender disease.� A prepon-
derance of open wells at local residences was also cited as 
a reason for the spread of disease (The Weekly Arizonan, 
22 January 1870a:3).

Often, health workers in the nineteenth century attrib-
uted disease to miasmas, which were associated with stag-
nant water and decomposing organic matter thought to 
give off dangerous gases (Anderton 2003; Anderton and 
Hautaniemi 2004). Marshy areas along the Santa Cruz 
River near Tucson were, for instance, considered to be 
source areas for disease, as were irrigated agricultural 

�elds. Cemeteries, too, were considered to generate mias-
mas. Hospital assistant surgeons would often ascribe cases 
of fevers to visitation of �malarial districts� or marshy areas 
that soldiers visited while on scouting duty. For instance, 
another marshy area east of Tucson, the picket post at La 
Cienega, was frequently cited in military hospital records 
as a source of disease. By contrast, the post in Tucson, 
situated on higher ground above the Santa Cruz River and 
other lower parts of town, seemed to be in a relatively 
healthful location (Billings 1870:464). Malaria, which was 
one of the most common diseases in North America at the 
time, along with a variety of other unrelated diseases, were 
theorized to result from miasmas (Thompson 1969).

Review of hospital records for the post at Tucson reveals 
that for soldiers, fevers were the most common health 
complaints requiring medical attention, followed by gas-
trointestinal problems, particularly diarrhea and dysentery 
(National Archives and Records Administration, Record 
Group 94, Entry 544, Volumes 118�121). Other than origi-
nating from miasmas or malarial districts, the causes of 
fevers were not well known. Fevers were generally classi-
�ed as intermittent or remittent, depending on whether they 
were characterized by cycles of chills and fever separated 
by periods of normal temperature (intermittent fever) or 
were characterized by variable periods of chills and fever, 
without a return to normal body temperature (remittent 
fever). Fevers were also characterized as quotidian, ter-
tian, or quartan, depending on whether they began in the 
morning, noon, or afternoon hours, respectively (Brown 
1875; Thompson 1969). Fevers were sometimes labeled 
as malarial fevers, typho-malarial fevers, or puerperal fe-
vers (a form of septicemia contracted by a woman shortly 
after miscarriage, abortion, or childbirth). Military records 
cited fevers as causes of death for individuals buried in the 
Alameda-Stone cemetery. 

Other health problems reported in military hospital re-
cords for the post at Tucson included respiratory diseases, 
such as tuberculosis; rheumatism; and more rarely, sexually 
transmitted diseases like syphilis and gonorrhea; dietary 
diseases such as scurvy; and rare cases of liver disease, 
epidermal disease, and neuropathic disorders (Figure 66). 
Although trauma resulting from accidents and violence was 
the most common cause of death for soldiers buried in the 
military section of the Alameda-Stone cemetery, chronic 
diarrhea, dysentery, respiratory diseases, and fevers were 
also commonly cited as causes of death (Heilen 2009; 
Heilen et al. 2008). 

Outbreaks of disease were reported in the newspapers, 
albeit inconsistently. Fever and whooping cough were es-
pecially prevalent in Tucson in the late summer and fall of 
1868, to the extent that �almost every day a procession can 
be seen making its way towards the �City of the Dead�� 
(Weekly Arizona Miner, 3 October 1868a:1). One observer 
attributed the increase in sickness to heavy rains (Weekly 
Arizona Miner, 24 October 1868b:2). By January 1869, it 
was reported that an unknown disease, characterized by 
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fever and ague, had hit Tucson and was affecting nearly 
the entire population, with mortality estimated at two to 
three persons per day. The disease was attributed �to the 
water, and the malarious air of the place� and despite the 
danger it posed, was not heavily reported in the newspapers 
(Weekly Arizona Miner, 2 January 1869:2). Apache prison-
ers held at Camp Lowell succumbed to intermittent fevers 
around this time, perhaps in response to the same disease or 
diseases affecting the rest of Tucson�s population (Weekly 
Arizona Miner, 20 November 1869:3). Typhoid fever was re-
ported in the newspapers in 1870 and 1876 (Arizona Citizen, 
8 November 1873b:3; Arizona Citizen, 21 October 1876a:2), 
resulting in the deaths of at least two individuals buried in the 
military section of the Alameda-Stone cemetery (Heilen et al. 
2008; see Chapter 4, Volume 2 of this series).

One particularly devastating outbreak of disease was 
a smallpox epidemic that occurred in Tucson during the 
winter of 1870. Smallpox (Variola major) is a viral in-
fection spread through ingestion, parenteral inoculation, 
droplet or aerosol exposure of mucous membranes, or 
broken skin contact with the lesion �uids, crusts, respira-
tory secretions, or tissues of infected individuals (National 
Research Council 1989:121�122). Smallpox has a mor-
tality rate of over 25 percent, and 50 percent of those 
who contract the disease develop permanent, dis�guring 
scars from the pustules that form as a result of infection 
(Crist 2000:93). During the 1870 epidemic in Tucson, 
Tucson residents obtained the services of a physician 
and proposed that a temporary hospital be established 
3 miles outside of town, with every patient taken there for 
treatment (The Weekly Arizonan, 19 February 1870b:3). 
Dr. E. Phelps was reported to have been treating small-
pox patients in Tucson (The Weekly Arizonan, 19 March 
1870c:3). During its height, smallpox was said to have 
killed an average of 5 people per day, mostly children 

(Weekly Arizona Miner, 26 March 1870b:2). The February 
1870 report in the Hospital Register for Post Hospital at 
Tucson (National Archives and Records Administration, 
Record Group 94, Entry 544, Vol. 118) indicated that �the 
Epidemic is con�ned chie�y to the Mexican population 
and the percentage of deaths among the children has been 
very large.� Smallpox was also noted as present �among 
the Papago Indians [Tohono O�odham], a number of whom 
have erected their lodges, or winter quarters, on the ex-
treme Southern end of the Town� (National Archives and 
Records Administration, Record Group 94, Entry 547, 
Book 13:157). By April 1870, medical authorities at the 
post estimated at least 120 fatal cases of smallpox had 
occurred. Only 78 deaths from smallpox were listed that 
year in the 1870 Mortality Schedule of the U.S. Federal 
Census for Tucson, nearly all of them Hispanic children, 
but it also included the deaths of 2 Native American chil-
dren, 2 African American adults, and 7 non-Hispanic 
Euroamerican adults who died from the disease. It was 
believed that the disease was brought to Tucson by a Mr. 
McPherson, who had arrived in Tucson from California and 
that the disease continued to spread to other towns from 
Tucson (Weekly Arizona Miner, 23 April 1870c:2). 

Smallpox continued to appear sporadically in the vicin-
ity of Tucson in the late 1870s, after the civilian section 
of the Alameda-Stone cemetery had closed. For instance, 
cases of smallpox appeared east of Tucson in April 1876, 
prompting Dr. J. C. Handy to offer free vaccinations to 
Tucson residents (Arizona Citizen, 22 April 1876b:3). 
When another smallpox case occurred in Tucson in 
November 1876, the infected child was placed in a tem-
porary hospital 2 miles outside of town, with fences built 
across the road to block access. After the child died, the 
house where the child had lived was fumigated, and the 
clothing of the child and its mother was burned to prevent 

Frequency of  health complaints listed in  Figure 66. 
Tucson Military Hospital records, 1868–1872.



171

Chapter 7 Å Life, Death, and Dying in Southeastern Arizona, 1860ð1880

further spread of disease (Arizona Citizen, 18 November 
1876c:3). Additional cases of smallpox occurred in Tucson 
in January and March 1877, with the arrival of visitors to 
the city (Arizona Citizen, 3 February 1877a:3; Arizona 
Citizen, 10 March 1877b:3). By April 1877, smallpox had 
again become prevalent in Tucson, and by June, 139 cases 
had been reported, over 90 percent of them were children. 
City Council levied a tax to care for the sick and prevent 
further spread of the disease. Twenty-four individuals died 
in the 1877 epidemic (Arizona Citizen, 28 April 1877c:3; 
Arizona Citizen, 2 June 1877d:3). 

Another epidemic of unknown origin hit Tucson early 
in 1875, when the Weekly Arizona Miner reported, �the 
death rate of Tucson is about one per dium, mostly con-
�ned to the Mexican population; and, as I write, the bells 
of the Catholic church toll the news of another departed� 
(Weekly Arizona Miner, 26 March 1875:1).

In short, unsanitary conditions, including contaminated 
food and water, increasingly crowded living conditions, 
and the convergence of people and goods in Tucson from 
multiple areas of the globe, contributed to the spread of 
disease while the cemetery was in use. Malaria was com-
mon and severe outbreaks of smallpox and other com-
municable diseases occurred. Other diseases affecting the 
population included tuberculosis, gonorrhea, syphilis, and 
dietary diseases like scurvy. 

Burial of  Diseased Individuals
Quarantining individuals with dangerous, communicable dis-
eases and burning contaminated clothing and personal effects 
appears to have been a common medical response to disease 
in Tucson and other cities. The burials of individuals who died 
of disease or whose bodies had decomposed would also some-
times be treated with lime and their belongings buried with 
them in the grave. A newspaper account described the burial 
of a boy who had died in Phoenix, Arizona, in 1873, �the 
corpse was rearranged in the cof�n, in which all the clothing, 
&c., which belonged to the boy in life were placed, lime being 
put in abundantly� (Weekly Arizona Miner, 12 April 1873:3). 
Lime was used to disinfect the body and the materials asso-
ciated with the corpse, to neutralize odors, and to increase 
the rate of decomposition, although scienti�c studies have 
shown that lime kills the bacteria that cause decomposition 
and actually decreases the rate of decay (Laudermilk 1932; 
Leaney 1989; Will de Chaparro 2007). Evidence for the ap-
plication of lime in burials has been observed in a number of 
historical-period cemeteries, including the Alameda-Stone 
cemetery (see below) and the earlier Tucson Presidio cem-
etery (Faught 1992). Bundles of clothing were also placed in 
a few burials at the Alameda-Stone cemetery, which might 
indicate related sanitation efforts. Lime, however, is not an 
unambiguous indicator of disease, as lime was sometimes 
placed in Mexican burials �to cleanse and purify the soul of 
the deceased� (Costello and Walker 1987; O�Mack 2006:48). 

Similarly, bundles of clothing and other personal effects 
could have been placed within burials to aid the deceased in 
their journey after death, as was the case with some Native 
American burials of the period. 

Artifactual evidence for disease was not common in the 
Alameda-Stone cemetery, and perhaps expectedly so. Possible 
artifactual indicators of disease-related deaths within the cem-
etery include the inclusion of lime within the burial and, possi-
bly, evidence for the burning of an individual and their effects 
and the placement of a bundle of clothing within the burial. 
All of these indicators are generally consistent with an attempt 
to contain or eradicate disease-contaminated items, but they 
are not in and of themselves diagnostic of such behaviors. 
We examined the distribution of artifactual and osteological 
indicators of disease but found no clear patterns, suggesting 
that individuals who died of disease were buried throughout 
the cemetery. However, there was a large concentration of 
young children, infants, and older adults in the eastern portion 
of Cemetery Area 3, which may suggest the use of that area 
for burying people during periods of epidemic disease. This 
pattern is discussed further in the section on demography. 

Osteological Indicators of  
Disease

The following section details dental and skeletal indica-
tors of disease identi�ed in the human skeletal remains 
recovered from the Alameda-Stone cemetery. First, we 
identify dental evidence of nutritional de�ciencies and 
developmental defects, such as enamel defects, dental 
caries, abscesses, and antemortem tooth loss. Next, we ex-
plore skeletal pathologies associated with various disease 
processes, with particular consideration to, and emphasis 
on, evidence of infection and malnourishment as identi-
�ed in bone. Finally, we explore the distribution of these 
diseases within the cemetery and their differential impact 
on various segments of the Tucson community during the 
nineteenth century. 

Dental Indicators of  Disease

Diseases affecting a population can be assessed by docu-
menting the frequency and severity of developmental de-
fects of enamel, dental caries, and antemortem tooth loss 
in adult and juvenile dentition.

Enamel Defects

Enamel defects, or enamel hypoplasias, have been linked 
to a variety of diseases and stressors that occur when 
tooth crowns are developing in the jaw. Lincoln-Babb 
and McClelland (see Chapter 13, Volume 2 of this series) 
inform that these enamel defects suggest compromised 
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nutrition and poor health. The prevalence of enamel de-
fects may be used as a proxy with which to measure the 
overall health status of a population.

The manifestation of enamel defects in permanent teeth 
comes in a variety of forms, but they typically present as 
a series of pits or a single horizontal groove. When a pro-
longed period of growth disturbance or retardation occurs 
during the enamel-laying process, such defects form telltale 
scars as evidence of the insult (Ortner 1996). Insults that 
can lead to the formation of enamel defects include envi-
ronmentally related metabolic disturbances like childhood 
illnesses (Brickley and Ives 2006; Ritzman et al. 2008), 
trauma (Klaus and Tam 2010), and food shortage (Brickley 
and Ives 2006), but they may also provide evidence for 
more-speci�c forms of disease such as congenital syphi-
lis or scurvy (Brickley and Ives 2006; Jacobi et al. 1992; 
Ritzman et al. 2008). 

Evidence of enamel hypoplasias among adults recov-
ered within the Alameda-Stone cemetery was well docu-
mented by Lincoln-Babb and McClelland in Chapter 13, 
Volume 2 of this series. They found evidence of enamel 
hypoplasia on at least one tooth in a little over one-quarter 
of the adults. The rate of enamel defects did not differ sig-
ni�cantly between biological groups or between males and 
females. The frequency of enamel hypoplasias in Cemetery 
Area 1 was signi�cantly higher than other areas, but this 
difference was likely an artifact of the overall condition 
and preservation of the remains recovered from within that 
area. One-third of the juveniles from the Alameda-Stone 
cemetery had a defect on at least one permanent or decidu-
ous tooth. The juvenile rate exceeded the adult rate and was 
statistically signi�cant, but this is not surprising because 
the juvenile sample was composed entirely of individuals 
who did not survive into adulthood and thus represented 
a segment of the community more susceptible to stres-
sors. Environmental factors play a role in the prevalence 
of enamel hypoplasia. Lincoln-Babb and McClelland (see 
Chapter 13, Volume 2 of this series) argue that aggregation 
and poor sewage control were the two primary causative 
factors for the spread of illness in Tucson. Aggregation 
promotes disease transmission; poor sewage control leads 
to unhealthy living conditions, ideal for the accumulation 
and spread of disease-causing microorganisms. 

Skeletal Indicators of  Disease

The human skeleton responds to the stressors of disease in 
two ways�bone is either deposited in an effort to repair a 
damaged area or bone is resorbed (Ortner 1996). In other 
words, bone deposition (or the laying down of new bone) 
and bone resorption (or the taking away, or removal, of 
bone) represent the entirety of the skeletal responses to any 
insult, disease, or injury. Many of the conditions affecting 
the skeleton manifest as bony deposition and bony resorp-
tion in the same individual (Ortner 1996). Such limited 

responses mean that arriving at a de�nitive conclusion 
(i.e., a differential diagnosis) of one disease over another 
is often dif�cult, if not altogether impossible. However, 
we can use the pattern and distribution of these responses 
to better understand the nature of the disease process trig-
gering either bony deposition or bony resorption.

Skeletal Manifestation of  Infection

Observations of skeletal pathology in the Alameda-Stone 
sample revealed a great deal about the health problems 
in the population, although many of the diseases were 
not observed because of poor preservation or the limited 
impact of a disease on the skeleton. The following sec-
tion discusses the various conditions that do affect the 
skeleton and were detected in the recovered osteological 
material, revealing important information on the health of 
nineteenth-century Tucsonans.

Periosteal New Bone

The formation of new bone within the periosteum of a 
long bone (periosteal new bone) is caused by any act that 
disrupts this thin layer of connective tissue (Grauer 1993). 
This can include trauma, cancers, or a response to acute or 
systemic infection. The most common cause of periosteal 
new bone formation, however, is a reaction to infection 
(Ortner 1996). Understanding the prevalence and distribu-
tion of infection provides important insight into the health 
of a population. The researchers documented a little over 
200 individuals in the Alameda-Stone sample with pe-
riosteal new bone formation, or roughly 20 percent of the 
entire sample. The distribution of evidence for infection 
is explored below in-depth, complete with a discussion on 
the implications of the spatial distribution and the demo-
graphic pro�le of the affected individuals. 

Treponemal Infection

Treponemal infection refers to any one of four conditions 
(yaws, bejel, pinta, and syphilis) caused by bacteria (spi-
rochetes) of the genus Treponema, which enter the body 
through cuts or tears in the skin or through mucous mem-
branes (e.g., nose, mouth, bronchial tubes, etc.), usually 
through contact with an infected individual (Smith 2006). 
Once these bacteria invade the body, a characteristic rash or 
lesion appears on the skin that does not heal and continues 
to spread throughout the body. In later stages, treponemal 
infections cause various skin, bone, and joint manifesta-
tions if left untreated (Smith 2006). 

Osteomyelitis

Osteomyelitis is an infection in the bone caused by bac-
teria (Jackes 1983; Merbs 1992; Schultz 2001). This kind 
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of infection is most common in the long bones of the 
body, but osteomyelitis can affect any bone in the body. 
Osteomyelitis presents as both bone-producing and bone-
removing changes to an affected element. An involucrum 
(bony deposition on the outer, or cortical, bone) and at least 
one opening in the involucrum for pus drainage (cloacae) 
are necessary for diagnosis. 

Evidence for Infection within 
the Alameda-Stone Sample

Table 11 presents the age pro�le of the individuals identi-
�ed in the Alameda-Stone cemetery sample who suffered 
from some form of infection (active vs. inactive and sys-
temic vs. localized). Among the infected individuals, males 
and females did not differ signi�cantly. However, between 
children and adults there were signi�cant differences in 
the level of activity of infection (Table 12). Children were 
much more likely than adults to suffer from an active in-
fection at the time of their death. The higher rate of active 
infection suggests increased fatal susceptibility to infection 
among children, a �nding supported by previous research. 
This �nding must be considered throughout the analysis, 
particularly when examining the distribution of infection 
by cemetery areas because the northern areas contained 
more children than the southern areas. 

There were no signi�cant differences between ceme-
tery areas in the distribution of individuals with infection. 

However, when children were removed from the analysis and 
Cemetery Areas 1 and 2 (southern) were pooled and Cemetery 
Areas 3, 4, and 5 (northern) were pooled (Table 13) signi�-
cant differences were noted. In the southern areas, there were 
far fewer individuals suffering from infection at the time of 
death, but of those, nearly three-quarters (17 of 23) had evi-
dence of a systemic infection. This was not comparable to 
the northern areas, where only one-half of the affected indi-
viduals suffered from a systemic infection. The exact cause 
of this discrepancy is unknown; however, as we previously 
noted, the demographic composition of the southern areas in 
the Alameda-Stone cemetery suggests these individuals were 
predominately adult males who migrated to the area, many of 
them Euroamerican or associated with the military. Historical 
descriptions indicate that individuals in the military reported 
medical complaints consistent with exposure to infectious 
agents causing problems such as diarrhea, fevers, etc. The 
movement of these individuals between posts and while out 
participating in troop movements would have exposed them 
to water sources, food products, and populations where infec-
tions could spread. Moreover, exposure to locally prevalent 
diseases or to diseases encountered while migrating to Tucson 
may have made recent migrants to Tucson more susceptible 
to infection. An alternative and opposing explanation for the 
discrepancy between cemetery areas in the incidence of in-
dicators for systemic infection was that individuals buried in 
Cemetery Areas 1 and 2 more often survived systemic infec-
tions long enough to develop a bony response, whereas indi-
viduals in the other cemetery areas died earlier from similar 
infections. 

Percent of  Individuals with Evidence of  Infection by Age CategoryTable 11. 

Age Category Observable Individuals (n) Affected Individuals (n) Percent (of  observable) Percent (of  affected 
individuals)

Fetal 62 5 8.06 1.68
Infant 333 94 28.23 31.65
Child 130 24 18.46 8.08
Subadult 35 10 28.57 3.37
Young adult 240 62 25.83 20.88
Middle adult 171 70 40.94 23.57
Old adult 60 26 43.33 8.75
Adult 58 6 10.34 2.02

Total 1,089 297 27.27 100.00

Comparison of  Children and  Table 12. 
Adults with Evidence of  Infection

 Observation/statistic Children Adults
Active 16 17
Healed 10 49
ɢ2 = 10.381, df = 1, p =.001
Localized 58 68
Systemic 75 96
ɢ2 = 0.138, df = 1, p = .710 

Prevalence of  Infection among Adults in Table 13. 
the Northern and Southern Sections of  the Cemetery

 Observation/statistic Northern Southern
Active 12 3
Healed 31 8
ɢ2 = 0.002, df = 1, p = .967  
Localized 53 6
Systemic 61 17
ɢ2 = 3.250, df = 1, p = .071  
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Turning attention to the northern areas of the cemetery 
(with Cemetery Area 5 removed because of sample size 
constraints), we did not �nd evidence for further distinc-
tions in the incidence of infection according to sex. Males 
and females in Cemetery Areas 3 and 4 were equally vul-
nerable to systemic and localized infection. The same was 
not true for children (Table 14). Children in Cemetery 
Area 4, although fewer in number, were affected signi�-
cantly more often by systemic, rather than localized, in-
fection. Although there are several possibilities to explain 
the differences between Cemetery Areas 3 and 4, we sug-
gest that a parsimonious explanation was deaths due to 
epidemic disease in Cemetery Area 3 that were not repre-
sented in Cemetery Area 4. As discussed above, epidemics, 
which often affect the very young and the very old more 
than other age groups, occurred in Tucson during the pe-
riod the Alameda-Stone cemetery was in use. Because the 
period from incubation to death is so short, there is very 
little time for evidence of the infection to manifest on the 
skeleton and thus, the affected individuals do not present 
evidence from the affecting epidemic, but instead appear 
to be healthy when examined skeletally. 

Wood and colleagues (1992) have established that such 
bias is inherent in the bioarchaeological record because of 
several factors, including the unknown effect of population 
growth on the demographic distribution of osteological 
samples, unknown population variation in morbidity and 
mortality, and the fact that individuals in an osteological 
sample represent only those who died and not necessarily 
those who survived similar risks. Such �selective mortal-
ity� also means that an individual skeleton without patho-
logical lesions may not represent the skeleton of a healthy 
individual. Quite the contrary, a seemingly disease-free 
skeleton could in fact represent an individual with an im-
mune system so compromised that the invading microor-
ganism led to the death of the individual before skeletal 
lesions could form, thus leaving no visible trace of infec-
tion in the skeletal remains. 

In addition to the generalized indicators of infection 
discussed above, the researchers were able to identify 
a few cases of treponemal infection and osteomyelitis. 
Three adults (two males and one female) were identi-
�ed with lesions characterizing treponemal infection 
(see Chapter 11, Volume 2 of this series). Five children 
(four infants and one 10�12 year old) were identi�ed 
with congenital syphilis, passed from the mother to 

the child during the late stages of venereal syphilis. 
Although indirect, the relatively large number of chil-
dren with congenital syphilis suggests the frequency of 
treponemal infection among the adults could have been 
higher than identi�ed in the skeletal remains. 

Osteomyelitis was relatively rare in the Alameda-Stone 
cemetery sample. Twenty-nine elements, representing 
13 individuals exhibited osteomyelitis. Most of the affected 
individuals were adults. The most affected elements were 
the tibia (n = 10) and femur (n = 6). Among the adults, 
3 individuals had two or more elements affected. All of 
these individuals were interred within the civilian por-
tion of the cemetery in either Cemetery Area 2 (n = 3), 
Cemetery Area 3 (n = 7), or Cemetery Area 4 (n = 3). 

Comparative Examinations

Enamel Hypoplasias

As noted above, roughly one-quarter of adult individu-
als recovered from the Alameda-Stone cemetery showed 
evidence of enamel hypoplasias (Figure 67). Speci�cally, 
the adult male rate of hypoplasia was 26.87 percent, and 
the adult female rate was 22.42 percent. These observed 
rates were low compared to most other sites under con-
sideration, save one. Enamel hypoplasia rates reported 
from Voegtly Cemetery were lower than those seen in the 
Alameda-Stone cemetery sample; at Voegtly, the male rate 
of hypoplasia was 17.1 percent, and the female rate was 
12.0 percent. The magnitude of difference between the 
sexes was different between Alameda-Stone and Voegtly, 
but in both cases, males showed a higher rate of enamel 
defects than did females.

All other comparative sites exhibited higher rates of 
enamel hypoplasias than those seen in Alameda-Stone 
sample. At the Refugio Mission site, 33 percent of males 
and 46 percent of females showed enamel defects. Enamel 
defect rates of 79.7 percent for males and 63.9 percent for 
females were recorded for individuals from the Freedman�s 
Cemetery. Similarly, males from the New York African 
Burial Ground showed a hypoplasia rate of 74.3 percent, 
and females showed a rate of 62.5 percent. These simi-
larly high rates of enamel defects were likely the result of 

Prevelance of  Infection among Children in Cemetery Areas 3 and 4Table 14. 

Prevalance
Cemetery Area 3 Cemetery Area 4

Total
n % n %

Localized 50 48.08 5 26.32 55
Systemic 54 51.92 14 73.68 68

Total 104 100.00 19 100.00 123
ɢ2 = 3.077, df = 1, p = .079.
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hardships suffered by their respective burial populations, 
as each represented large numbers of enslaved or formerly 
enslaved individuals and their descendants.

Enamel defect rates from the San Agustín Mission and 
Tucson Presidio cemetery populations were limited to 
those among all adults under study. Nevertheless, both 
cemetery samples featured similar rates of hypoplasias. At 
San Agustín, the adult rate of enamel defects was 71.9 per-
cent, and the Tucson Presidio sample showed a rate of 
76.5 percent. Both of these enamel hypoplasia rates were 
much higher than those observed in the Alameda-Stone 
sample. Because these three sites shared a common ge-
ography, the dramatically lower rate of defects among 
the Alameda-Stone adults vs. those from San Agustín and 
Tucson Presidio was clearly the product of time. In other 
words, in the intervening century between the use of the 
cemeteries at the mission and presidio, and the use of the 
Alameda-Stone cemetery, improvements in medical care 
and resource availability may have aided in improving the 
health of individuals in the area. 

Periosteal New Bone Growth

Observations of periosteal new bone in the Alameda-
Stone sample were compared to those of six other sites: 
Voegtly Cemetery, Freedman�s Cemetery, Refugio Mission, 
San Agustín Mission, Tucson Presidio, and the New York 
African Burial Ground (Figure 68). The frequency of pe-
riosteal new bone observed at Alameda-Stone cemetery 
was approximately 20 percent. The demographic underpin-
nings of these observations include a distinct (yet statisti-
cally not signi�cant) predilection toward male individuals 
vs. female individuals in exhibiting evidence of periosteal 

new bone growth. The occurrence of periosteal new bone 
seemed to generally increase with age, save a dramatic and 
substantial spike among infant individuals. This is unsur-
prising, given the documented increased susceptibility to 
infection seen in young individuals.

The frequency of periosteal new bone observed at 
Voegtly Cemetery was much lower than that seen at 
Alameda-Stone cemetery. Indeed, just 3 percent of indi-
viduals recovered from Voegtly Cemetery displayed pe-
riosteal new bone growth, as opposed to the 20 percent 
seen at Alameda-Stone. More adult individuals displayed 
periosteal new bone than did juvenile individuals, a �nd-
ing generally consistent with that from Alameda-Stone 
cemetery. Like Alameda-Stone cemetery, however, more 
males than females showed periosteal new bone growth at 
Voegtly Cemetery. It should be noted, though, that the low 
overall incidence of periosteal new bone growth observed 
in the Voegtly Cemetery sample undermines the reliability 
of conclusions drawn from the attributes of the relatively 
few individuals in that sample. More important is the low 
frequency (3 percent) itself, as compared to the 20 percent 
frequency seen at Alameda-Stone cemetery. This is likely 
because of the relative af�uence of the Voegtly Cemetery 
population and the insulation from physical ailments that 
often result.

The Freedman�s Cemetery sample exhibited a staggering 
amount of periosteal new bone growth. Among juvenile 
individuals from Freedman�s Cemetery, 74 percent showed 
periosteal new bone, and 60 percent of adult individuals 
displayed periosteal new bone. At Alameda-Stone cem-
etery, by contrast, approximately 16 percent of juveniles 
and 23 percent of adults showed signs of the infection. 
Like the comparison to periosteal new bone frequencies in 
the Voegtly Cemetery sample, the high rates of infections 

Percent of  individuals with enamel hypoplasias  Figure 67. 
at Alameda-Stone cemetery and six other sites.
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seen at Freedman�s Cemetery were likely the result of 
large-scale burial population attributes. The individuals 
from Freedman�s Cemetery were under much higher physi-
cal stress than those from Voegtly and Alameda-Stone. 
Nevertheless, more adults than juveniles at Freedman�s 
Cemetery exhibited periosteal new bone, and males were 
more affected than females. Apart from the magnitude of 
the differences among these three sites, the general distri-
bution appears similar.

Statistical data for periosteal new bone from the cem-
etery at Refugio Mission were not available for direct 
comparison, but discussions of the individuals showing 
periosteal new bone does allow for some examination. As 
was seen in the samples from Alameda-Stone, Voegtly, 
and Freedman�s, the individuals from the Refugio Mission 
cemetery appeared to present periosteal new bone along 
similar demographic lines: males were more affected than 
females, and adults were more affected than juveniles. 
Also similar to Alameda-Stone cemetery, the appearance 
of periosteal new bone in the Refugio Mission sample was 
disproportionately manifested on the lower limbs rather 
than upper limbs.

The San Agustín Mission and Tucson Presidio cemetery 
samples each showed similar frequencies of periosteal new 
bone growth. Seven of 46 individuals (15.2 percent) of San 
Agustín Mission individuals (all of whom were adult), and 
three of 19 (15.8 percent) Tucson Presidio adults exhib-
ited periosteal signs of infection. These frequencies were 
slightly lower than the 20 percent recorded in the Alameda-
Stone cemetery sample. It should be noted, however, that 
observable individuals from the Tucson Presidio were com-
promised by poor preservation. Additionally, differential 
diagnoses of general �infections� in the sample from the 
San Agustín Mission were unavailable in most cases.

Periosteal new bone was observed in the New York 
African Burial Ground sample at a rate of 55.9 percent. 
Among adults for whom sex could be determined, however, 
the rates were much higher. The rate of periosteal new bone 
among adult males from New York African Burial Ground 

was 70.4 percent and 70.6 percent for adult females. Again, 
these rates were dramatically higher than those seen in 
Alameda-Stone sample, but not dissimilar to those seen at 
Freedman�s Cemetery. As noted elsewhere, the likely cause 
for the differences between these sites and the Alameda-
Stone cemetery was the increased hardship suffered by 
the individuals buried in the Freedman�s Cemetery and the 
New York African Burial Ground relative to that experi-
enced by the individuals buried at Alameda-Stone.

Treponemal Infections

Data related to treponemal infections were available 
for comparison from three sites: Freedman�s Cemetery, 
Refugio Mission, and the New York African Burial Ground. 
As noted above, a total of eight individuals in the Alameda-
Stone cemetery sample showed evidence of treponemal 
infection, likely syphilis. These were distributed among 
three adults (two male and one female), and �ve juveniles 
(four infants, and one child). In most of these cases, the 
treponemal infection was evident on the dentition.

The reported incidence of treponemal infection at 
Freedman�s Cemetery was also recorded on the teeth. Of 
794 dentitions evaluated for treponemal infection, slightly 
over 25 percent showed evidence of the infection. The 
investigators differentiated between possible cases of 
treponemal infection and probable cases of treponemal 
infection. Unsurprisingly, the proportion of possible cases 
was greater than that of probable cases. Of the 241 juve-
nile dentitions, 14.9 percent showed evidence of possible 
infection, and 2.9 percent showed evidence of probable 
infection. Of the 553 adult individuals, 6.2 percent showed 
evidence of possible infection, and 1.4 percent showed 
evidence of probable infection. Among the adults evalu-
ated for signs of possible treponemal infection, 4.3 per-
cent of the males exhibited evidence of the condition, 
whereas 7.5 percent of the females showed evidence of 
infection. Clearly, evidence of treponemal infection was 

Percent of  periosteal new bone in  Figure 68. 
Alameda-Stone cemetery sample and þve other sites.
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more frequent at Freedman�s Cemetery than it was at 
Alameda-Stone cemetery.

The Refugio Mission skeletal sample included �ve in-
dividuals with evidence of treponemal infection. Of these, 
three were adults (two males and one female) and two were 
juvenile (one aged 11�14 years and one premature fetus). 
Investigators examined evidence of the disease across the 
entire skeleton and concluded that four of the �ve cases 
of treponemal infection were likely syphilis. Although 
the number of cases was low, the frequency of the disease 
(3 percent of individuals) was still greater than that seen 
in the Alameda-Stone sample.

Finally, the New York African Burial Ground sample was 
evaluated for signs of treponemal infection. The investi-
gators chose to assess tibiae for a common characteristic 
of the infection known as �saber shin.� A total of 38 cases 
of saber shin were recorded among the individuals with 
assessable tibiae. These cases were all recorded on adult 
individuals and distributed among 28 males, 7 females, 
and 3 adults of indeterminate sex. The frequency of the 
condition was 16.1 percent of all individuals, or 21 percent 
of observable adults. Separated by sex, signs of trepone-
mal infection were seen on 31.5 percent of the observable 
males, and 10.1 percent of the observable females. Again, 
the frequency of treponemal infection observed in the 
New York African Burial Ground sample was far greater 
than that seen at Alameda-Stone cemetery. Nevertheless, 
as noted above, the proportion of juvenile individuals at 
Alameda-Stone that exhibited evidence of treponemal in-
fection may suggest that the adult incidence may have been 
higher than what was skeletally discoverable.

Combined Effects of  Diet, 
Nutrition, and Infectious 
Disease on Stature

Stature is in�uenced by nutritional inadequacies, infectious 
disease, genes, and the environment (Akachi and Canning 
2006, 2007; Martorell et al. 1987; Martorell et al. 1995). 
Stature has been shown to have declined from the late eigh-
teenth century till the mid-to-late nineteenth century, not 
only in the United States, but in other countries as well, 
despite rapid economic growth and increasing real income 
per capita. In the United States, the physical stature of 
adults born between 1830 and 1880 declined universally. 
Referred to in demography as the �antebellum puzzle,� 
this phenomenon has been related to rapid urbanization, 
the integration of disease environments at national and in-
ternational scales, widespread migration and long-distance 
transportation of goods, and an increasing dependence 
on wage labor which made laborers more susceptible to 

periods of joblessness and �uctuating food prices (Haines 
2004). The decline in stature is thus seen as multicausal, 
relating to both shortfalls in nutrition as well as increasing 
exposure to infectious disease (Haines et al. 2003). 

Most research on growth has established that �nal adult 
stature is determined by the cumulative effects of nutrition 
and disease during the period of greatest growth. Proper 
nutrition from food intake is not enough to ensure adequate 
nutrition metabolically because the difference between the 
intake of nutrition and the absorption of those nutrients 
may be interrupted by disease. For instance, Akachi and 
Cannin (2006, 2007) found that variations in cohort height 
over time are sensitive to changing health and nutrition at 
both birth and adolescence. 

Bozzoli and colleagues (2009) estimate that exposure 
to childhood disease may account for 20�30 percent of 
the disparity in adult heights between age cohorts. Most 
of the models developed to explain growth stunting advo-
cate that early exposure to infectious disease is not only 
responsible for shorter stature (and high infant mortality) 
but such exposure �leaves a residue of long-term health 
risks for survivors, risks that express themselves in adult 
height, as well as in late-life disease� (Bozzoli et al. 2009). 
The leading childhood disease identi�ed to explain this 
disparity in stature between cohorts was intestinal disease, 
a condition known to be quite prevalent in nineteenth-
century Tucson. 

Stature in the Alameda-Stone 
Cemetery Sample

Despite the indications that diets in Tucson may have been 
relatively healthful, a puzzling phenomenon observed in 
the Alameda-Stone cemetery osteological sample was 
lower stature, particularly for Hispanics. Euroamerican 
adult males were among the tallest in the sample, averaging 
an estimated 168.5 cm in height, but they were somewhat 
shorter than other contemporaneous samples, such as an 
1864 anthropometric sample of almost 30,000 U.S. soldiers 
in New York, who averaged 171.2 cm in height. However, 
the average stature of Euroamericans in the United States 
declined from over 170 cm in 1860 to under 169 cm in 
1870 (Haines 2004), suggesting that the Euroamerican 
males in the Alameda-Stone osteological sample were 
within the range of normal heights. The somewhat short 
stature of Euroamerican adult males in the sample may be 
a re�ection of the �antebellum puzzle� mentioned above. 

Native American males in the Alameda-Stone cem-
etery were the shortest on average (166.7 cm). Native 
Americans in the Alameda-Stone sample were also shorter 
than anthropometric samples of Native Americans in the 
Southwest, but the compared samples were measured in 
1892 and did not include O�odham or Yaqui individuals, 
who may have made up many of the Native Americans 
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in the sample. Furthermore, the differences between the 
Native American sample from the Alameda-Stone cem-
etery and other compared Native American samples were 
not statistically signi�cant. 

Hispanic male adults were slightly taller than Native 
Americans on average (167 cm) as well as taller on average 
than a sample of Mexican prisoners dating from 1851 to 
1925. Interestingly, women in the Alameda-Stone sample 
had very similar heights (156.2�156.4 cm), regardless of 
ancestry.

Many of the observed differences in stature likely have 
to do with the combined effects of genetics, nutrition, and 
infectious disease. However, it was dif�cult to understand 
the relative contributions of these effects, particularly be-
cause we were not able to examine growth for each group 
from infancy to adulthood. We were able to analyze growth 
and development for Hispanic juveniles by assuming that 
the vast majority of juveniles in the sample would have 
been Hispanic. Hispanic adults in the Alameda-Stone cem-
etery were relatively short with respect to some groups, 
but they were not necessarily outside the expected range of 
heights for this biological group and time period. Hispanic 
juveniles, by contrast, were substantially shorter than ex-
pected at some ages and appear to have experienced a pe-
riod of catch-up growth toward the end of their maturation 
period. One possible explanation for this phenomenon is 
that Hispanic children were insuf�ciently nourished, but 
other available evidence discussed above suggests that 
they may have experienced healthful diets. We believe 
that a possible explanation for dampened growth followed 
by catch-up growth in the Hispanic population may have 
been infectious disease.

Between the ages of around 7 and14, juvenile heights in 
the Alameda-Stone sample were two standard deviations 
below the median height of an age cohort in the U.S. sam-
ple of Hispanic juveniles. Between the ages of 16 and 20, 
however, juvenile and adult Hispanic heights increased rap-
idly and fell within the range of modern Hispanic heights 
(Godoy et al. 2010). The rapid increase towards the end 
of the growth period suggests that Hispanics in Tucson 
may have experienced a period of growth stunting during 
infancy and early childhood, resulting in short statures 
during late childhood and subadulthood, followed by a 
period of catch-up growth during their late-juvenile and 
early adulthood years. 

In Chapter 9, Volume 2 of this series, Keur explored 
the implications of genes and the environment on juvenile 
growth and development and found that juveniles from the 
Alameda-Stone cemetery were, on average, smaller than 
similarly situated individuals from other sites or contexts. 
He could not conclude that these differences were the re-
sult of childhood stress because the stature of individuals 
exhibiting evidence of metabolic conditions, growth dis-
turbances, and systemic infections were indistinguishable 
from those who did not have evidence of such conditions. 
Keur�s second important conclusion was that the smaller 

stature of the Alameda-Stone juveniles was not the prod-
uct of slower growth velocities but was most likely a re-
�ection of the genetic composition of the Alameda-Stone 
cemetery�predominately Hispanics who were relatively 
small in stature (Martorell et al. 1987). Harrison�s (see 
Chapter 10, Volume 2 of this series), study of stature was 
centered on the adults excavated from the Alameda-Stone 
cemetery. She suggested that adults in the Alameda-Stone 
sample were of moderately short stature, even for the 
nineteenth century, but they were not outside of the range 
of variation among Hispanic samples. Because these two 
chapters focused on different segments of the population, 
it was dif�cult for these authors to account for catch-up 
growth and other issues that could explain the relatively 
short stature of the Alameda-Stone sample. In light of this, 
we will herein incorporate these two data sets and further 
test the hypotheses of Keur and Harrison. 

To combine the juvenile and adult samples, we �rst 
established the mean stature estimates for a series of age 
cohorts, ranging from infant to old adult. For ease of com-
parison, it was necessary to partition the juvenile individu-
als into age cohorts consistent with those established for 
other stature data series. These age cohorts were based on 
1-year intervals, beginning with birth to 8.9 years and then 
2-year intervals beginning with 9.0�15.9 years. Because 
stature estimates were not included in Keur�s chapter (see 
Chapter 9, Volume 2 of this series), it was necessary to 
calculate these from the raw data. Any available maximum 
long-bone lengths for each individual were used to de-
rive estimates of living stature. For example, if maximum 
femoral length was the only available measurement for 
one juvenile and maximum tibia length for another, these 
two estimates were used concurrently. Applying the same 
procedure to the other individuals in each age cohort, we 
obtained enough data to derive descriptive statistics for 
each. For the adults in the Alameda-Stone sample, stat-
ure was estimated only for those individuals identi�ed as 
Hispanic or indeterminate in order to remove any effects 
produced by the taller Euroamericans (see Chapter 10, 
Volume 2 of this series). Mean stature was estimated for 
each 5-year age cohort. These data were derived from raw 
data supplied by Harrison. 

Figure 69 presents the entire range of mean stature esti-
mates by age cohort for the Alameda-Stone sample. This 
distribution followed the typical growth curve for humans 
and did not have major deviations from the expected model 
for any age. Some of the dips and valleys represent indi-
vidual idiosyncrasies as the sample sizes for those age co-
horts were small. On the whole, the overall model (com-
bination of juveniles and adults) �t closely with Keur�s 
(see Chapter 9, Volume 2 of this series) and Harrison�s 
(see Chapter 10, Volume 2 of this series) convictions that 
the Alameda-Stone cemetery sample was composed of 
shorter individuals. 

To further test this hypothesis, we compared the Alameda-
Stone sample to a large group of modern individuals 
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composed of individuals of Hispanic, Euroamerican, and 
African American ancestry. These data were obtained from 
the National Health and Nutrition Examination Survey, a 
compilation of demographic and anthropometric data col-
lected from over 10,000 individuals, ranging in age from 1 
to 80 years old (CDC 2010). Stature data were available for 
a large number of these individuals (n = 8,873). A subset 
of this sample was also used, composed of only individu-
als self-identi�ed as Hispanic (Mexican American). The 
individuals in this subset were males (n = 877) and females 
(n = 903), ranging in age from 1 to 80. 

Figure 70 illustrates the shorter stature of the Alameda-
Stone sample from birth up to 45 years. The vertical bars 
represent two standard deviations and encompass approxi-
mately 95 percent of the variation in the modern U.S. sam-
ple. At every age after 5.9 years, the Alameda-Stone sample 
was at least two standard deviations below the modern U.S. 
mean. As age increased, so too did the gap between the 
two, up to age 16 or so, when the Alameda-Stone sample 
spiked upward drastically (area between two red lines in 
Figure 69). This increase in stature is best explained by 
catch-up growth, or accelerated rates of growth following 
a period of interrupted growth. However, even after this 
period of catch-up, the Alameda-Stone sample remained 
shorter within every age cohort suggesting they were, 
on average, shorter than individuals of similar age in the 
modern U.S. sample. This is not surprising given change 
in adult heights in the United States from the nineteenth 
through the twentieth centuries. Adult heights decreased 

dramatically in the United States and other countries dur-
ing the nineteenth century, as discussed above, and then 
increased during the late nineteenth and twentieth cen-
turies. Figure 71 compares the stature of the Alameda-
Stone sample to the modern Hispanic sample. Clearly the 
pattern is very similar to Figure 70, but in Figure 71, the 
only deviations outside of the normal range of variation 
again fall between the ages of 7 and 14 years, when the 
Alameda-Stone sample was on average 15 cm shorter than 
their modern Hispanic counterparts. Explanations for this 
period of delayed growth can be tied to nutritional de�cien-
cies and dietary de�cits during infancy and early childhood 
among the Alameda-Stone cemetery individuals. Although 
consistently smaller, the Alameda-Stone stature estimates 
of all other age cohorts did not differ signi�cantly from 
the modern Hispanic sample, again suggesting a period of 
interrupted growth from the ages of 7 to 14, followed by a 
period of rapid catch-up growth. 

Godoy et al. (2010) suggest three explanations for catch-
up growth. These include (1) biases introduced by variables 
not identi�ed, but affecting growth rates; (2) reallocation 
of resources by parents or guardians in an effort to drive 
growth rates up; and (3) the effects of developmental 
plasticity when growth rates are most rapid. Regarding 
the Alameda-Stone cemetery sample, identifying variable 
biases would be dif�cult and identifying reallocation of 
resources when all of the subjects in a study are deceased 
is next to impossible. Developmental plasticity is also dif-
�cult to assess from a skeletal population, but it seems a 

Estimated stature of  juveniles and Hispanic adults from the Alameda-Stone cemetery.Figure 69. 



180

Deathways and Lifeways in the American Southwest

Estimated stature of  juveniles and Hispanic adults from the  Figure 70. 
Alameda-Stone cemetery, compared to the modern United States sample.

Estimated stature of  juveniles and Hispanic adults from the Alameda-Stone ceme-Figure 71. 
tery, compared to the modern United States sample of  individuals identiþed as Hispanic.
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likely explanation given what we know of diets and disease 
in Tucson during the nineteenth century. 

Of course, at suf�ciently high levels of mortality, such as 
the pattern observed in the Alameda-Stone cemetery, differ-
ential mortality often leads to a taller population of adults, 
which could be confused in an osteological analysis with 
evidence for catch-up growth. Because we did not have the 
opportunity to examine longitudinal data on stature, but 
rather only osteological data for juveniles and adults who 
died during a relatively short period, the apparent period of 
catch-up growth in the sample could represent individuals 
whose growth had not been stunted.

Comparative Examinations
Stature information for adult individuals was available 
from four comparative sites: Voegtly Cemetery, Freedman�s 
Cemetery, Refugio Mission, and the Secaucus Potter�s 
Field. Because the reported statures for these comparative 
sites are provided irrespective of attributes other than age 
(all reported statures refer to adults) and sex, comparisons 
were made between mean statures for all adult males and 
all adult females at Alameda-Stone cemetery. The mean 
stature for adult males at Alameda-Stone was 167.33 cm 
(sd = 6.13 cm), and the mean stature for adult females at 
Alameda-Stone was 156.2 cm (sd = 4.73 cm).

At Voegtly Cemetery, the mean stature for adult males 
was reported as 170.0 cm (sd = 5.11 cm), and the mean 
stature for adult females was 160.2 cm (sd = 3.82 cm). 
From Freedman�s Cemetery, the mean adult male stat-
ure was 171.9 cm, and the mean adult female stature was 
159.6 cm. Refugio Mission adult males had a mean stature 
of 164�166 cm, and females had a mean stature of 153�
155 cm. Finally, from Secaucus Potter�s Field, the adult 
male mean stature was 168.69 cm, and the adult female 
mean stature was 162.30 cm (Figure 72).

As Figure 72 indicates, adults from the Alameda-Stone 
cemetery were, on average, among the smallest in the com-
parison. Indeed, only adults from the Refugio Mission sam-
ple had smaller statures. Males from Alameda-Stone were 
similar to those from the Secaucus Potter�s Field sample, 
the former averaging just 1.36 cm smaller than their coun-
terparts at Secaucus Potter�s Field. The difference between 
adult females from these two sites was more dramatic. On 
average, adult females from Alameda-Stone were 6.1 cm 
shorter than adult females from the Secaucus Potter�s Field 
sample. Interestingly, adult females from Secaucus Potter�s 
Field were the tallest in the comparison. Adult males from 
both Voegtly Cemetery and Freedman�s Cemetery were 
taller than those from Secaucus Potter�s Field.

Clearly, a large amount of variability is seen in the mean 
statures of adult males and adult females from the �ve sites 
under consideration. The reasons are numerous, from either 
poor or good health, to underlying genetic contributors. 
Although the magnitude of difference among members 

of each sex vary, that variation is not enough to overcome 
the general trend in dimorphism, that males were typically 
larger than females. Indeed, no group deviated from this 
trend, and across all groups, on average, the tallest females 
were still smaller than the shortest males.

Evidence for Work

People living in Tucson prior to the opening of the 
Alameda-Stone cemetery were engaged in a variety of 
activities associated with agriculture, ranching, and min-
ing; as well as activities associated with building and 
maintaining homes, churches, storage facilities, and de-
fensive structures; manufacturing and maintaining tools; 
collecting �rewood and water; and processing food for 
meals. Men were reported to have spent a lot of their time 
on horseback, consistent with their ranching lifestyles, 
and many would have been soldiers on campaigns against 
hostile Native American groups as well as in campaigns 
associated with the Mexican revolution and the Mexican 
American War. Women and girls would have engaged in 
regular domestic activities, including sewing, cleaning 
clothes, grinding corn with manos and metates, preparing 
meals, and the many other tasks associated with running a 
household, raising children, and organizing social events. 
Because Tucson was a remote frontier town, many of the 
activities necessary for the daily protection and mainte-
nance of the settlement would have been left to the set-
tlers (Herring 2009; Sheridan 1986). Although one could 
characterize Tucson as a sedentary population in that most 
residents lived there year-round, it seems that most Tucson 
residents would have led active lifestyles with many op-
portunities for strenuous, physical work. Native Americans 
living at the settlement were probably somewhat more 
mobile than other residents, as they moved more often 
between settlements, agricultural �elds, and procurement 
areas. Native Americans would have also retained some 
traditional subsistence and craft activities, such as collect-
ing cactus parts and agave for food, hunting, and making 
baskets and pottery. 

Many of the daily activities that characterized Tucson 
before it became a U.S. town continued to characterize the 
town while the cemetery was in use. Ranching, agricul-
ture, and mining remained important activities central to 
the economy, as did soldiering. As the population grew and 
Tucson functioned as a supply depot for the U.S. military, 
many people also worked as teamsters in order to bring 
supplies to Tucson on wagon trains and pack trains. At the 
same time, occupations diversi�ed and a sizable number of 
white-collar jobs came to Tucson. Sheridan (1986) showed 
that during the period the cemetery was in use, many 
Euroamerican migrants to the town, along with a minor-
ity of Hispanics, held white-collar jobs. By contrast, the 
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majority of Hispanic residents held blue-collar jobs. Native 
American males were often hired as Indian scouts for the 
U.S. military and also worked in ranching and a variety 
of agricultural tasks associated with planting and harvest-
ing. Native American women also worked as domestics for 
Tucson households. O�odham living at San Xavier del Bac, 
in addition to working in ranching and agriculture, made 
pots that they sold in Tucson, along with �rewood. 

In the 1860 census, the most common occupations listed 
for Hispanics included laborer, farmer, seamstress, ser-
vant, washerwoman, blacksmith, brick mason, and herder. 
Other jobs listed for Hispanics were diverse and included 
merchant, grocer, brewer, cooper, barber, butcher, tailor, 
miner, and landlady. The most frequently listed occupa-
tions for Euroamericans included laborer, carpenter, mer-
chant, farmer, trader, stage driver, bookkeeper, clerk, and 
butcher. Other jobs for Euroamericans included machinist, 
miller, blacksmith, grocer, civil engineer, physician, and 
cabinetmaker. Native American jobs listed were laborer, 
servant, and washerwoman. An African American carpenter 
and an African American laborer were also listed. 

Jobs generally diversi�ed over the next decade and 
although many of the occupations of Hispanics, Native 
Americans, and Euroamericans overlapped in function, 
Euroamericans were generally paid substantially more than 
Hispanics or Native Americans for the same jobs. The most 
frequent occupations listed for Hispanics in the 1870 cen-
sus included homemaker (�keeping house�), laborer, farm 
laborer, seamstress, domestic servant, laundress, carpenter, 
teamster, farmer, blacksmith, and brick mason. Other jobs 
included peddler, shoemaker, baker, brick maker, clerk, 
grocer, milliner, mule packer, miner, silversmith, and tailor. 
The most frequent occupations listed for Euroamericans 
included laborer, miner, homemaker, carpenter, teamster, 
clerk, cook, blacksmith, baker, and gambler. Other jobs in-
cluded lawyer, butcher, farmer, stonemason, saloon keeper, 
freighter, and wagon master. 

Obviously, people buried in the Alameda-Stone cem-
etery would have performed a wide variety of types of 

labor during their lifetimes, with a somewhat greater ten-
dency among Euroamericans to hold skilled and special-
ized jobs. Nonetheless, many individuals would not have 
been strangers to strenuous manual labor that would have 
strained joints and muscles differentially, depending on 
the task and the frequency and intensity with which it 
was performed.

Osteological Evidence for 
Work

The brief snapshot of work in Tucson suggests that there 
could be observable differences in osteological evidence 
for work according to sex, cultural af�nity, and cemetery 
area. In this section, we discuss evidence for degenerative 
changes to the skeleton, variation in body asymmetries 
and femoral robusticity, vertebral fractures potentially as-
sociated with behavioral activities, and spondylolysis, a 
vertebral condition sometimes associated with herniation 
of intervertebral discs. 

Humeral Robusticity and Shape

The biomechanical responses of bone to physical stress 
can provide information useful for the reconstruction of 
activity levels in past populations (Bridges 1989). Harrison 
(see Chapter 10, Volume 2 of this series) used external 
dimensions of femurs and humeri as a proxy to measure 
femoral shape and robusticity and cross-sectional shape 
and symmetry of the upper arm. 

Humeral and femoral midshaft shapes were calculated 
to determine whether the bone shaft was eurybrachic (�at-
tened in the anterior-posterior plane) or platybrachic (ap-
proaching a more circular shape in the anterior-posterior 
plane) (Wanner 2007). Platybrachic humeri are considered 
to have been less stressed than eurybrachic humeri in the 

Stature at Alameda-Stone cemetery compared to four other sites.Figure 72. 
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anterior-posterior plane (Larsen 1999; Pietrusewsky and 
Douglas 2002). Femoral robusticity was calculated (Cole 
1994; Ruff 1987; Wescott 2006) to determine if a femoral 
shaft was elongated in the anterior-posterior plane or elon-
gated in the medial-lateral plane. Elongation of the femoral 
shaft in the anterior-posterior plane is associated with in-
creased loading forces and suggests strenuous lower-body 
activity (Ruff 1987; Wescott 2006). For each measurement 
of shape and robusticity, sexual dimorphism was calculated 
by subtracting the female mean from the male mean, di-
viding by the male mean, and multiplying by 100. Body 
asymmetry was calculated in a similar manner. Variation 
within and between groups in long-bone shape, robustic-
ity, body asymmetry, and sexual dimorphism offers insight 
into differential activity levels of individuals interred in 
the cemetery. 

Degenerative Joint Disease

Degenerative joint disease�also referred to as osteoarthri-
tis, osteoarthrosis, or hypertrophic arthritis�is a common 
degenerative articular disease resulting from overuse activ-
ity and aging (McCarthy and Frassica 1998:324). Rogers 
and Waldron (1995:32) (see also Hollinshead 1982:629�
630; Steele and Bramblett 1988:215) characterize osteoar-
thritis as �a focal loss of articular cartilage and subsequent 
bony reaction of the subchondral and marginal bone.� 

There are two categories of degenerative joint disease: 
primary and secondary. Primary degenerative joint disease 
involves bony joint changes with no preexisting joint dis-
ease. Secondary degenerative joint disease occurs when 
there is a preexisting joint disorder, such as rheumatoid 
arthritis, trauma, or osteonecrosis (McCarthy and Frassica 
1998:324; Ortner and Putschar 1981:419). The affected 
joints and the nature of the changes to the joint allow for 
a more thorough differential diagnosis between the two. 
Although degenerative joint disease can result from a wide 
variety of causes unrelated to work patterns and is age-
related, differences in degenerative joint disease among a 
cemetery sample can suggest possible differences in work 
regimes among different segments of a population.

Spinal Injuries

Spinal injuries are different from general fractures, al-
though the latter may include trauma to the spine. What 
sets spinal injuries apart is a distinct skeletal presentation 
of the injury that allows observers to infer a particular 
activity that led to the injury. One such spinal injury is 
spondylolysis. This injury involves a separation of the 
spinous process from the body of the vertebra (Capasso 
et al. 1999:24; Merbs 1983:120, 1996:357). When in the 
lower spine (lumbar vertebrae), spondylolysis may be 
the result of a largely predictable set of activities, such 

as heavy lifting. Spondylolysis has been associated with 
work postures among Alaskan natives and grain porters 
in Zambia and Cape Province (Capasso et al. 1999). This 
distinguishes spondylolysis and other spinal injuries from 
general fractures because the range of possible causes is 
relatively �nite, and may suggest certain habitual behav-
iors in which the individual engaged.

Other types of vertebral fractures include compression 
fractures and clay shoveler�s fracture. Compression frac-
tures of the spine generally occur from falls and, in most 
cases, result from accidents (Ortner 2003:144). However, 
compression fractures can also occur from the combined 
effects of trauma and a preexisting condition, such as os-
teoporosis or tuberculosis of the spine. Once the structural 
integrity of the underlying bone is weakened, accident or 
stress more easily causes vertebral body failure. Clay-
shoveler�s fracture occurs when a fragment of the sixth or 
seventh cervical or �rst thoracic vertebra tears away from 
the main mass of bone. Clay shoveler�s fracture usually 
results when the trapezius and rhomboid muscles suddenly 
contract, breaking the bone, but can also result from di-
rect trauma to the bone (Solaroĵlu et al. 2007:162; Unay 
et al. 2008:187). 

An additional form of vertebral trauma considered here 
are Schmorl�s nodes. Schmorl�s nodes are small depres-
sions on the superior and/or inferior surfaces of the verte-
bral body, usually occurring in the lower thoracic vertebrae 
or the lumbar vertebrae (Capasso et al. 1999:38; Jurmain 
1999:163). The etiology of Schmorl�s nodes is unclear, but 
some researchers assert that these fractures result from the 
herniation of the intervertebral disc, creating a nodule that, 
through repetitive mechanical activity and loading, forms 
lesions on the vertebral plate (Capasso et al. 1999:38). 
According to Rankin-Hill (1997:125), �the frequency of 
Schmorl�s nodes can be indicative of strenuous activity.�

Osteological Evidence for 
Work in the Alameda-Stone 

Cemetery Sample
Together, the osteological evidence for differences in work 
and activity patterns suggest that males and females in Tucson 
performed different kinds of daily activities and that Native 
Americans may have followed somewhat different work re-
gimes from their Euroamerican and Hispanic counterparts. 
By contrast, Euroamericans and Hispanics appear to have 
shared fairly similar patterns in the shape and robusticity of 
long bones and in the incidence of degenerative joint dis-
ease, although Hispanics may have suffered trauma to the 
spine to a greater degree than other groups. Despite emerg-
ing differences in the kinds of occupations performed by 
Euroamericans, Hispanics, and Native Americans in Tucson 
while the cemetery was in use, these occupational differences 
were not strongly registered in the bones of the deceased.



184

Deathways and Lifeways in the American Southwest

Males and females in the Alameda-Stone sample were 
found to be largely symmetrical in humerus midshaft shape, 
although both sexes had slightly more-rounded left humeral 
shafts. Humerus midshaft shape was also more rounded 
for males than females. Males in Cemetery Areas 1 and 2 
also displayed a more-rounded right humerus than males 
in Cemetery Areas 3, 4, and 5. The opposite pattern was 
found for females, with females in Cemetery Areas 1 and 
2 displaying a more-�attened, left humerus than females 
in Cemetery Areas 3, 4, and 5. No signi�cant differences 
were found between Euroamericans and Hispanics for 
either right or left humeri, but Native Americans had sig-
ni�cantly �atter humeri than Euroamericans. Sexual di-
morphism in humerus midshaft shape was found to be 
greatest for Native Americans for both right and left sides, 
whereas Euroamericans and Hispanics displayed a lower 
level of dimorphism and asymmetry and had nearly identi-
cal humeral midshaft shapes on their right sides. Overall, 
Harrison (see Chapter 10, Volume 2 of this series) con-
cluded that the signi�cant variation between males and fe-
males in humeral shape was a good indicator of differential 
behavior patterns between males and females. Signi�cant 
differences between Native Americans and Euroamericans 
and Hispanics could also indicate differences in behavior, 
but Harrison cautioned that biological factors other than 
behavior could play a role in determining differences in 
humeral shape.

For femoral midshaft shape, males and females each 
exhibited a slight anterior-posterior elongation of the fem-
oral midshaft, with males showing a signi�cantly more-
elongated femoral midshaft shape than females. Femoral 
robusticity was not signi�cantly different between males 
and females overall. Unlike humeral midshaft shape, there 
was virtually no difference between cemetery areas for 
femoral midshaft shape or femoral robusticity. When ana-
lyzed according to sex and biological af�nity, no signi�cant 
differences were observed. However, the femurs of Native 
American females were less robust than those of Native 
American males and had more-pronounced medial-lateral 
elongation, whereas Native American males displayed 
anterior-posterior elongation of the femoral midshaft. 
Altogether, these results suggest few signi�cant differences 
in femoral midshaft shape and robusticity, with the excep-
tion of differences between Native American males and 
females and between males and females in general, which 
may suggest differences in mobility patterns between males 
and females, particularly for Native Americans. 

In comparison to measurements on other studied groups 
compiled by Wescott (2006), signi�cant differences were 
found for male femoral-midshaft shape between Alameda-
Stone Euroamericans and Hispanics and measurements 
taken on late modern industrialists; equestrian, maize, in-
cipient and village horticulturalists; and broad-spectrum 
hunter-gatherers. Hispanics females also differed signi�-
cantly from the same groups for femoral midshaft shape, 
but no signi�cant differences between the Alameda-Stone 

cemetery and samples from other groups were found for 
Euroamerican or Native American females. The lack of sig-
ni�cant differences for Euroamerican or Native American 
females could be the result of a small sample size for these 
segments of the population. Together, these data seem to 
indicate that mobility patterns in Tucson differed from 
those of a wide range of mobile, sedentary, and industri-
alized groups.

Vertebral fractures were relatively rare in the Alameda-
Stone cemetery sample. Spondylolysis affected only 3 per-
cent of adults, with males and females being affected 
equally, and Hispanics affected slightly more often than 
Euroamericans. All cases of spondylolysis were on indi-
viduals from Cemetery Areas 3, 4, and 5, with most in a 
fairly clustered distribution in Cemetery Area 3, suggesting 
a possible genetic or behavioral connection between these 
individuals. Only three adult males had clay shoveler�s 
fracture, or approximately 1 percent of males observable 
for the condition. Like spondylolysis, vertebral compres-
sion fractures affected approximately 3 percent of adults, 
with males affected much more often than females. In 
addition, Hispanic individuals were affected by vertebral 
compression fractures more often than Euroamericans or 
Native Americans.

Schmorl�s nodes were observed considerably more often 
than vertebral fractures. They were noted on the vertebrae 
of 106 adults, or approximately 14.5 percent of all adult 
individuals recovered from the Alameda-Stone cemetery. 
Like vertebral compression fractures, Schmorl�s nodes 
were much more common on males, in comparison to fe-
males, and were most commonly seen on the vertebrae of 
Hispanic individuals. Perhaps, strenuous activities result-
ing in vertebral compression or herniation of interverte-
bral discs were most common for males, in comparison 
to females, and for Hispanics, in comparison to other bio-
logical af�nities. 

The expression of degenerative joint disease in the 
Alameda-Stone sample differed signi�cantly between 
males and females, with the exception of the right ankle. 
The shoulder, elbow, wrist, and lower backs of males 
were affected much more than in females. Conversely, the 
lower limbs of females, particularly the knee, were much 
more likely to be affected by degenerative joint disease. 
The differential expression of degenerative joint disease 
throughout the body suggests that men and women were 
participating in different activities and thus the mechani-
cal stressors acting on individual joints were expressed 
differently.

Not surprisingly, the young, middle, and old age groups 
were all signi�cantly different in the expression of degen-
erative joint disease throughout the skeleton, with evidence 
for degenerative joint disease increasing from young to old 
age. Males and females presented a very similar pattern 
according to age. 

Differences in the expression of degenerative joint dis-
ease were also observed between biological af�nities. 
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Native Americans had the highest percentage of individu-
als affected by degenerative joint disease (74 percent), 
followed by Hispanics (69 percent) and Euroamericans 
(55 percent). Hispanics showed signi�cantly more degen-
erative joint disease in both shoulders and both elbows 
than did Native Americans or Euroamericans, which may 
indicate differences in mechanical loading; strain from 
habitual, repetitive motions is a possible source. 

Several general patterns were also established. For all 
individuals with some form of degenerative joint disease, 
the temporomandibular joint showed the lowest frequency 
and the elbows showed the highest frequency (Figure 73). 
When left and right sides of joints were combined, the 
trend remained unchanged, with the temporomandibular 
joint complex displaying the lowest frequency and the el-
bow joint complex displaying the highest frequency, fol-
lowed by the shoulders and the knees (Figure 74).

Comparative Examinations
In order to understand how life in Tucson affected early 
Tucsonans and whether their experience was shared or 
unique to other populations, comparisons were made to 
contemporaneous cemetery samples in the United States 
and Canada. Because each project collected and analyzed 
data according to disparate methods, most comparisons 
cannot be made on a one-to-one basis in a quantitative 
fashion. 

The incidence of degenerative joint disease was com-
pared to the samples from the Tucson Presidio, San Agustín 
de Tucson, Freedman�s Cemetery, Refugio Mission, 
Voegtly Cemetery, the Secaucus Potter�s Field, and the 
New York African Burial Ground. Dayhuff (2002:10, 13, 
93) found that females from the Tucson Presidio and San 
Agustín de Tucson exhibited a higher likelihood of bilat-
eral degenerative joint disease, speci�cally at the shoulder, 
whereas males from Refugio Mission tended to exhibit a 
unilateral expression in the same joint. By contrast, there 
was no difference in the expressions of degenerative joint 
disease between right and left sides for individuals interred 
in Tucson.

In the New York African Burial Ground sample, appen-
dicular joint disease was most common in the ankle. For 
males, 48.3 percent of evaluated ankles showed evidence of 
osteoarthritis. Similarly, in the females, 49.4 percent of ankles 
showed joint disease. The hip was next most commonly af-
fected, with 39.1 percent of male joints and 39.8 percent of 
female joints affected. Overall, the frequencies of joint disease 
were similar between males and females, with the excep-
tion of the elbow. For that joint, 34.4 percent of male elbows 
showed degenerative change, whereas just 22.5 percent of 
female elbows were affected. By and large, the females from 
the New York African Burial Ground exhibited more degen-
erative change in the upper limbs, whereas males showed 
more arthritic change in the lower limbs.

At Freedman�s Cemetery, Refugio Mission, Secaucus 
Potter�s Field, and Voegtly Cemetery, more males than 
females presented extreme arthritic changes, similar to 
the patterns in the Alameda-Stone cemetery sample. In 
comparison to other cemeteries, the Freedman�s Cemetery 
sample closely matched the frequencies of male/female 
affected joints from Alameda-Stone. However, there were 
higher frequencies of degenerative joint disease in the knee 
joint in the Freedman�s Cemetery sample than seen in the 
Alameda-Stone sample, and lower frequencies of degen-
erative joint disease in the hands and wrists were observed 
in the Freedman�s Cemetery sample.

Detailed information by joint was not immediately avail-
able for the Secaucus Potter�s Field sample. Nevertheless, 
56 cases of degenerative joint disease were noted from 
the burial sample of 409 individuals, giving a frequency 
of 13.7 percent. This was dramatically lower than the 
65.33 percent rate of joint disease seen in the Alameda-
Stone cemetery sample. Of these 56 cases, 78.7 percent 
were male, 19.6 percent were female, and 1.8 percent 
were of unknown sex. Across the burial sample, 16.2 per-
cent of adult males were affected, as were 22.9 percent of 
adult females, and 4.5 percent of adults of indeterminate 
sex. Again, these frequencies were in contrast to those 
observed in the Alameda-Stone sample (71.43 percent 
of males, 63.50 percent of females, and 40.38 percent of 
adults of unknown sex). The reasons for this disparity are 
not immediately clear.

In the Voegtly Cemetery sample, extreme arthritic change 
was not con�ned to individuals of older age, and the shoul-
der and elbow were frequently affected. This follows a 
pattern similar to that seen in the sample from Alameda-
Stone. However, the high frequency of degenerative joint 
disease in the wrist seen in the Alameda-Stone sample was 
not present in the Voegtly sample. The general similarities 
between the Freedman�s Cemetery, Voegtly, and Alameda-
Stone samples suggest some similarities in lifestyles and 
daily activities, with degenerative changes occurring at a 
young age and in some of the same joint complexes.

The results from the analysis of the Alameda-Stone sam-
ple were particularly different from the Refugio Mission 
cemetery, where a high frequency of degenerative joint 
disease for older adults was observed, speci�cally in the 
knees. In general, the rate of degenerative joint disease 
within the Refugio Mission cemetery sample was low, 
especially when compared to other populations, suggest-
ing a relatively low level of physical stress (Jantz et al. 
2001). The general trend at the Refugio Mission suggests 
a higher frequency of degenerative joint disease for older 
adults compared to young adults, and males more often 
affected than females. In the Refugio Mission sample, the 
lower limbs, particularly the knee, was the most affected 
joint, whereas elbows and shoulders were most frequently 
affected in the Alameda-Stone sample. Leher et al. (see 
Chapter 11, Volume 2 of this series) suggest that the indi-
viduals buried in the Alameda-Stone cemetery may have 
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Distribution of  degenerative joint disease at each joint complex.Figure 73. 

Distribution of  degenerative joint disease at combined joint complexes.Figure 74. 
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experienced more strenuous activity than those buried in 
the Refugio Mission cemetery, based on higher frequen-
cies of degenerative joint disease as well as in a greater 
diversity of joint complexes. 

Trauma

By the time the Alameda-Stone cemetery had opened, 
Tucson had developed a reputation as a lawless, violent 
town full of ruthless criminals and cutthroats. For instance, 
J. Ross Browne (1869:22) had nothing but the grimmest 
words to describe Tucson in the late 1850s: 

Tucson became the head-quarters of vice, dissipa-
tion, and crime. It was probably the nearest ap-
proach to Pandemonium on the North American 
Continent. Murderers, thieves, cutthroats, and 
gamblers formed the mass of the population. 
Every man went armed to the teeth, and scenes 
of bloodshed were of every-day occurrence in the 
public streets. There was neither government, law, 
nor military protection. The garrison at Tucson 
con�ned itself to its legitimate business of getting 
drunk or doing nothing. Arizona was perhaps the 
only part of the world under the protecting ægis 
of a civilized government in which every man ad-
ministered justice to suit himself, and where all 
assumed the right to gratify the basest passions 
of their nature without restraint. It was literally a 
paradise of devils.

Even the soldiers themselves were considered unruly 
and prone to vice. Assistant Surgeon Henry Durant wrote 
in 1869 that

The men select as a means of recreation the dance 
houses and groggeries of Tucson. And here it may 
not be amiss to suggest that it is a matter which 
for the good of the service is worthy of investi-
gation, why it is, that the vicious, the depraved, 
and the drunken, always �y to the army as a last 
resource. It is a deplorable fact that a large propor-
tion of the Army is composed of the Outcasts of 
Society�men from their very natures, incapable 
of earning an honest livelihood�and those who 
by their crimes and misdemeanors, have forfeited 
the esteem of all who know their careers. The 
bravado; the thief, and the fugitive from prison, 
are to be found in the ranks, and it requires no 
homily to convince that one or two such as these 
in a Company, will corrupt and render compara-
tively worthless, whatever good men may �nd 
their way therein [National Archives and Records 

Administration, Record Group 94, Entry 547, 
Book 13:15�16].

Although violent crimes occurred in Tucson, the level of 
violence in this frontier town could have been exaggerated. 
Bourke (1891), for instance, suggested that the legendary 
violence in Tucson originated in a very speci�c manner 
and was limited to a relatively short period, particularly 
from 1859 until the arrival of the U.S. military in 1862, 
during which time

Arizona had received a most liberal contin-
gent of the toughs and scalawags banished from 
San Francisco by the efforts of its Vigilance 
Committee, and until these last had shot each 
other to death, or until they had been poisoned by 
Tucson whiskey or been killed by the Apaches, 
Arizona�s chalice was �lled to the brim, and the 
most mendacious real-estate boomer would have 
been unable to recommend her as a suitable place 
for an investment of capital [Bourke 1891:119]. 

The same understanding was echoed by Acting Surgeon 
Durant, who said that between 1859 and 1862 �the town 
had been the resort of murderers, thieves, and vaga-
bonds of every grade who had �ed from the Vigilance 
Committee of San Francisco� (National Archives and 
Records Administration, Record Group 94, Entry 547, 
Book 13:2). With the arrival of the U.S. military in 1862, 
Tucson was placed under martial law and heavy restric-
tions were placed on gambling and alcohol sales (Masich 
2006). By 1868, one correspondent for the Weekly Arizona 
Miner commented that �notwithstanding its hard name 
abroad, I should say that Tucson was a very peaceable, 
orderly town, for the frontier� (Weekly Arizona Miner, 
24 October 1868b:2). 

Although sensationalized to some degree, southern 
Arizona remained a violent area during the period the 
cemetery was in use. Soldiers were frequently engaged in 
campaigns against Apache groups and travelers were re-
peatedly attacked, robbed, and murdered. Newspaper ac-
counts described the level of violence from Apache attacks 
with a tone of despair and urgency. For instance, an article 
in the Weekly Arizonan, titled �Murders and Robberies by 
Indians,� reported 

The Indian troubles during the past two weeks 
have been of a more serious character than usual. 
These are at all times suf�ciently terrible, but 
of late have been carried on with a recklessness 
that is truly surprising. Reports of depredations 
reach us from every direction. . . . Thus it will 
be seen that the condition of the people is gradu-
ally becoming more and more terrible, and life 
and property more and more insecure. It is not 
therefore surprising that in some instances we 
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�nd men sacri�ce the fruits of their labor to en-
able themselves to leave the Territory; that they 
may at least save their lives. Under the present 
condition of affairs life is in danger at a distance 
of 300 yards outside the limits of any town or 
military post in the Territory [Weekly Arizonan, 
11 December 1869a:3]. 

Similar comments were made in hospital records. In 
January 1870, the records for the hospital in Tucson indicated 
that �the Apaches in this portion of the Territory have become 
troublesome lately, roving in small bands, and murdering 
and plundering unfortunate travelers� (National Archives 
and Records Administration, Record Group 94, Entry 547, 
Book 13:153). The following month, the hospital records 
noted that �Captain Remy 1st Cav, Wife, and Child, also 
Capt Adams and Wife, and Lt. Rogers�were �jumped� by 
a party of Indians near the Picacho, and the entire train con-
taining their baggage, together with 22 mules, captured. Two 
discharged soldiers, who were unarmed, and one teamster 
lost their lives in the attack� (National Archives and Records 
Administration, Record Group 94, Entry 547, Book 13:157). 
The threat of Apache attacks remained high during the early 
1870s, to the extent that travel was �never attempted except 
by well armed parties, and even these are frequently attacked, 
when the probable gain to the Indians is proportionate to the 
risk. Government trains are always accompanied by a suf�-
cient Escort, generally about 10 men exclusive of the team-
sters� (National Archives and Records Administration Record 
Group 94, Entry 547, Book 13:71).

Newspaper descriptions of people slayed by Apaches 
were gruesome, with many victims being tortured and 
dis�gured. For instance, the body of a soldier stationed 
at Camp Lowell was found �stripped of his clothing, his 
hands were tied behind him and his body was pierced with 
spears from head to foot, and his heart cut out in savage 
style� (Arizona Citizen, 7 September 1872a:2). Another 
newspaper article indicated that Apaches �have tied white 
men by the heels to trees, then built slow but consuming 
�res under their heads, and kept them up until life was 
extinct� (Recent Indian Crimes and Depredations, Weekly 
Arizona Miner, 20 November 1869:3).

In part spurred by newspaper accounts, the citizens of 
Tucson sometimes struck out in retaliation against the 
Apache. The most �agrant of such actions was the Camp 
Grant Massacre of 1871 in which 148 men assembled 
in Tucson, including 94 Tohono O�odham, and headed 
out to the Apache camp at Camp Grant. They arrived 
at the camp in the early morning of April 30, 1871, at 
a time when most of the men of the settlement were 
away hunting. Within a few short minutes, 100 Apaches 
were gruesomely murdered, most of them women and 
children, with the remainder taken captive to be en-
slaved in Mexico (Wagoner 1970:124�131; Papers of 
Reuben Augustine Wilbur, University of Arizona Special 
Collections, AZ 565, Folder 2). 

Gruesome murders as well as executions were also re-
ported in Tucson, such as the tragic case of Vicente and 
Librada Hernandez and their alleged killers. Former teach-
ers who had run a school in Albuquerque before moving to 
Tucson, Vicente and Librada Hernandez were horri�cally 
murdered on the evening of August 6, 1873, in the living 
quarters of their general merchandise store and pawnshop. 
Both individuals �had their skulls broken with a club, and 
to make sure of death, the jugular veins were severed with 
a knife� (Arizona Citizen, 9 August 1873c:3). Three men 
accused of the deed, who had allegedly committed the 
crime in order to steal �money, �re arms, jewelry and other 
valuables,� were soon taken into custody. After the funeral 
of Vicente and Librada Hernandez, said to be �the largest�
ever witnessed in Tucson,� citizens set up forked posts in 
front of the Tucson jail, where the accused had been held, 
and hung all three, along with another man, John Willis. 
The latter was believed to have gotten away with a previous 
murder. Tucson�s citizens apparently felt the need to take 
the law into their own hands, as many accused criminals 
in southern Arizona at the time routinely escaped prosecu-
tion and rarely paid for their crimes.

In addition to trauma resulting from interpersonal vio-
lence, newspapers also reported trauma from suicide at-
tempts. A gambler in Tucson named Sloan, who suffered 
from intermittent fever, fatally shot himself in the head 
with a pistol (The Weekly Arizonan, 23 October 1869b:3). 
Michael Keegan (Private, Company A, 21st infantry), a 
cooper from Ireland stationed at Tucson also fatally shot 
himself in the head on Feb 29, 1872 (Weekly Arizona 
Miner, 9 March 1872:3), and Augustine Shea (Private, 21 
U.S. Inf Co D), also from Ireland, committed suicide by 
cutting his throat with a razor on October 29, 1870. 

Analysis of church burial records from central New 
Mexico, where fatal attacks by Apache as well as Navajo 
and other Native American groups were considered com-
mon, showed an unexpectedly low number of deaths result-
ing from violent con�ict with Native Americans. Although 
the possibility exists that some individuals died outside 
of towns and were not recorded in burial records, Baca 
(1995) has suggested that the death toll resulting from con-
�ict with Native Americans could have been exaggerated. 
Church burial records from Tucson did not often record 
cause of death, but mention was made in a few records 
that an individual was �killed by Indians.� Many deaths 
at the hands of Apaches were reported in newspapers, of-
ten in sensationalistic fashion, but even these may have 
constituted a relatively small percentage of deaths over-
all. Despite the gun violence so often talked about in the 
newspapers and in descriptions of Tucson, much trauma 
probably was associated with accidents. For instance, a 
substantial number of the trauma cases listed in the military 
hospital records, including those resulting in death, were 
the result of accidents involving guns, horses, alcohol, or 
plain bad luck, rather than violent con�ict (Heilen et al. 
2008). Similarly, most of the skeletal trauma observed in 
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the cemetery sample could not be attributed to gun vio-
lence, as discussed below, although the causes of trauma 
were dif�cult to discern.

Osteological Indicators of  
Trauma

By and large, the examination of trauma in past groups 
is controlled by the level of preservation of the recovered 
individuals. In instances where soft tissues such as skin, 
fascia, and organs are preserved, bruises and lacerations 
are often still observable (Lynnerup 2007). In the case of 
the Alameda-Stone cemetery, however, all recovered hu-
man remains were in skeletal form, without any soft tis-
sues. Although the preservation of this skeletal material 
was generally quite good, the lack of soft tissue limited the 
types of trauma that could be evaluated. In other words, 
only injuries affecting the skeleton could be observed in 
the Alameda-Stone cemetery sample.

This limitation is important for two reasons. First, it is 
reasonable to assume that the observed skeletal trauma 
represented only a fraction of the total number of injuries 
suffered by the individuals interred in the cemetery. Any 
trauma, no matter how severe, would be undetectable on 
the Alameda-Stone cemetery individuals if the injury left 
no skeletal markers. Likewise, many injuries must reach a 
level of severity to appear on the skeleton. For example, a 
moderately twisted ankle may lead to a sprain, likely un-
observable on skeletal remains. If the ankle twists enough 
to fracture, however, the injury becomes skeletally ob-
servable. Thus, skeletal remains provide a limited view of 
individual trauma because, to be observable, the injuries 
must involve the skeleton, and feature enough severity to 
affect the skeleton.

Because bone responds to biomechanical stresses in a 
limited number of ways, it is often impossible to deter-
mine the precise cause of skeletal trauma. For example, a 
fractured wrist may be the result of an accidental fall or a 
violent interaction. Any number of events may produce a 
suf�cient force in a particular direction to cause a fracture, 
and investigators typically choose to avoid speculating be-
yond what the evidence permits. There are a small number 
of skeletal injuries with de�nitive characteristics that allow 
investigators to reasonably conclude the activities and cir-
cumstances that led to the trauma. In the previous section 
on work, we presented information on the distribution of 
vertebral trauma. In this section, we discuss general frac-
tures and weapons trauma. 

General Fractures

General fractures were those of an indeterminate cause, oc-
curring anywhere on the skeleton. Rather than attempting 

to reconstruct without adequate evidence the events leading 
to the injury, investigators instead focused on compiling the 
demographic information of the individual (age at death, 
sex, and biological af�nity), the location of the individual 
in the cemetery, and the location of the general fracture 
on the body. Without speculating as to the particular cause 
of the general fractures, investigators were able to draw 
comparisons among the various groups of individuals and 
look for patterns in the distribution and magnitude of gen-
eral fractures.

Weapons Trauma

Weapons trauma is a special category of trauma that, more 
than other types of trauma, provides more speci�c infor-
mation of the circumstances surrounding the incidence of 
the trauma. As is the case with all types of trauma, care 
must be taken not to presume more than the evidence al-
lows. A heavy object falling from a height and striking an 
individual may result in injury closely resembling that of 
an assailant wielding a blunt object and attacking a victim. 
Simply put, an object is not a weapon unless its design or 
use is intended to cause bodily harm. Even so, weapons 
trauma can result from accidents in addition to intentional 
acts of violence. Thus, weapons trauma is not itself an un-
ambiguous indicator of violent intent.

The other perspective from which to examine weapon 
use and injury is the physical evidence of the weapons, 
regardless of whether skeletal injury is present. Clearly, 
injuries from weapons may leave no skeletal trauma at all. 
The discovery of artifactual evidence for weapon use in 
close contact with human remains, however, can be suf-
�cient to infer bodily injury. As with the examination of 
skeletal trauma, the interpretation of weapon use or injury 
from artifactual evidence is made easier when the artifact 
is related to an object designed to be a weapon. A gun-
shot wound is a clear indication of weapons trauma, just 
as a spent shell casing or �red bullet is a clear indication 
of weapon use.

Distribution of  General Trauma

A total of 143 general fractures was recorded among indi-
viduals recovered from the Alameda-Stone cemetery. These 
included 135 fractures that clearly occurred before death (an-
temortem), as evidenced by healing or other skeletal response 
to the injury. The remaining 8 general fractures showed no 
healing or skeletal response, indicating that they occurred 
within a range of no more than a few weeks before or after 
death (perimortem). Of these 8 perimortem fractures, 5 were 
associated with the head, including the cranium, mandible, 
and hyoid, and may have contributed to the deaths of the 
individuals. The remaining perimortem fractures included 
2 fractures to arm elements and 1 to a leg element. 
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Adult individuals exhibited signi�cantly more trauma 
than did juveniles. Evidence for trauma was found on 
nearly 45 percent of the 405 adult individuals observable 
for trauma, but on only 5 percent of the 359 juveniles ob-
servable for trauma. Clearly, the hazards that resulted in 
skeletal trauma were more pervasive and substantial for 
adults than those for juveniles. Although not statistically 
signi�cant, trauma was more often observed on middle 
and old adults and less often on young adults, in keeping 
with the expectation that episodes of trauma should ac-
cumulate with age. 

As is seen in many skeletal collections, males were 
signi�cantly more affected by trauma than were females. 
Evidence for trauma was observed in more than half of 
observable males and in slightly less than 30 percent of 
observable females. Males exhibited more trauma in ev-
ery region of the skeleton and exhibited signi�cantly more 
trauma in the cranium, thoracic region, and hands. Clearly, 
males in Tucson were exposed to hazards resulting in skel-
etal trauma to a much greater degree than females. 

Differences among biological af�nities were not sig-
ni�cant, suggesting that Hispanics, Euroamericans, and 
Native Americans were exposed to similar levels of trauma. 
However, with the exception of Cemetery Area 1, where 
little osteological material was available for analysis, sig-
ni�cant differences were observed between cemetery areas 
in the incidence of trauma among males. Trauma frequency 
was greatest for males from Cemetery Area 2, suggesting 
that individuals buried in that cemetery area may have 
faced greater hazards that resulted in skeletal trauma than 
individuals buried in Cemetery Areas 3, 4, and 5.

Comparative Examinations
Evidence of skeletal trauma observed on the Alameda-
Stone cemetery sample was compared to that seen at six 
other sites: Voegtly Cemetery, Freedman�s Cemetery, 
the Tucson Presidio, San Agustín Mission, the Secaucus 
Potter�s Field, and the New York African Burial Ground 
(Figure 75). It should be noted that trauma analysis and 
reporting do not enjoy strict standardization, and investi-
gators employ different criteria and de�nitions for what 
constitutes �skeletal trauma.� To address this problem, the 
following comparisons were based, as much as was practi-
cable, on reported frequencies of skeletal fractures.

Skeletal trauma was noted on 44.6 percent of the ob-
servable adults from the Alameda-Stone cemetery. This 
frequency re�ects a 54.6 percent rate for adult males and 
a rate of 30.7 percent for adult females. Keur, Stanton, 
and Dayhuff discuss these observations in greater detail 
in Chapter 12, Volume 2 of this series, including the meth-
ods used to calculate trauma frequencies and number of 
observable individuals.

The frequency of trauma noted in the Alameda-
Stone sample exceeded those of all other sites under 

consideration. The Voegtly Cemetery featured the low-
est frequency of trauma. Just 4.5 percent of males and 
1.2 percent of females were recorded as exhibiting skeletal 
trauma. These frequencies represent 11 adult individuals 
in the burial sample who showed evidence of fractures. 
In each case, the fracture was well healed, indicating that 
the injury was not immediately contributory to the death 
of the individual.

The burial sample from Freedman�s Cemetery showed 
a collective trauma frequency of 30.8 percent. Juvenile 
individuals presented a rate of trauma of 14.7 percent. 
Adult individuals displayed skeletal trauma at a frequency 
of 32.2 percent, including an adult male trauma rate of 
42.1 percent and a female rate of 19.8 percent. Most of the 
skeletal fractures observed on individuals from Freedman�s 
Cemetery occurred on elements of the leg, whereas the 
cranium was most often injured among Alameda-Stone 
individuals.

Trauma frequencies among individuals from the San 
Agustín Mission and Tucson Presidio cemeteries were 
generally equivalent to each other. Seventeen individuals 
from the San Agustín sample exhibited skeletal trauma, 
resulting in a frequency of 39.5 percent. Similarly, seven 
individuals from the Tucson Presidio showed trauma, giv-
ing a frequency of 38.8 percent. A comparison of the in-
cidence of trauma according to sex was not immediately 
available for the San Agustín and Tucson Presidio samples. 
Nevertheless, both of these burial samples showed a lower 
overall rate of trauma than the 44.6 percent seen in the 
adults from the Alameda-Stone cemetery.

Trauma frequencies between the sexes typically show 
that males exhibit more injuries than do females. The 
Alameda-Stone, Voegtly, and Freedman�s samples fol-
lowed this trend. In the New York African Burial Ground 
sample, the difference in trauma frequencies between the 
sexes was almost negligible. Among New York African 
Burial Ground adult males, 23.5 percent displayed evi-
dence of skeletal trauma. The rate for adult females was 
nearly equal, at 23.1 percent. Interestingly, although the 
frequencies of individuals exhibiting trauma were nearly 
equal, the elements affected differed by sex at the New 
York African Burial Ground. Of the fractures recorded on 
adult males, 23.5 percent were located on the cranium. 
The cranium only accounted for 11.1 percent of fractures 
recorded for adult females. The location of fractures re-
corded on females was more evenly distributed through-
out the skeleton, with the femur most commonly affected 
(12.4 percent of fractures). For both sexes in the New York 
African Burial Ground sample, the vast majority of skeletal 
fractures showed little or no evidence of healing.

Finally, the Secaucus Potter�s Field sample was as-
sessed for skeletal trauma. The general trend of males 
showing more skeletal injuries than females did not 
appear to apply to this burial sample. The trauma fre-
quency for adult males was 14.7 percent, whereas 
trauma frequency for females was 20.8 percent. This 
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curious distribution may have been the product of sam-
pling anomalies. Indeed, the set of observable male 
individuals from which trauma could be evaluated was 
over �ve times larger than the observable set for fe-
males. Indeed, skeletal trauma was noted on 10 of 48 
observable females and 40 of 272 observable males. The 
sample population of 409 individuals (from the 4,571 
total number of individuals) included 50 individuals 
with skeletal trauma, resulting in a sample frequency 
of 12.2 percent.

A large number of factors in�uence the incidence of 
skeletal trauma observed in a burial population. And as 
noted above, the particular behaviors and activities leading 
to skeletal injury are not frequently discoverable from the 
skeletal evidence alone. Similarly, inconsistencies in analy-
sis and reporting make direct comparisons among several 
sites dif�cult. Nevertheless, the observed skeletal trauma 
in the sample from the Alameda-Stone cemetery seems to 
suggest a population at greater risk of injury.

Skeletal Trauma from Weapons
A total of 18 individuals recovered from the Alameda-
Stone cemetery exhibited skeletal trauma associated with 
weapons. These included injuries from �red projectiles 
(gunshot and arrow wounds), sharp-force trauma, and 
blunt-force trauma. Table 15 lists the individuals with 
skeletal evidence for weapons trauma, the type of injury 
observed, and indicates whether or not artifacts associated 
with the skeletal trauma were recovered. It is interesting to 
note that no artifacts corresponding to the weapons trauma 
were recovered for 12 of these 18 individuals. The 6 indi-
viduals for whom artifacts relating to their injuries were 
recovered are discussed in the following section.

The lack of a weapon associated with skeletal evidence 
of weapons trauma is a fairly common �nding in trauma 
analysis. The weapons used to in�ict sharp- and blunt-force 
trauma rarely accompany the victim beyond the location 
where the injury occurred. By contrast, �red projectiles, 
may stay with the individual long after the injury occurred, 
unless exiting the body as part of its original �ight path or 
removed during a medical procedure. 

The 12 individuals with skeletal evidence of weapons 
trauma, but no artifactual evidence of weapons, included 
6 individuals with gunshot wounds, 2 individuals with 
sharp-force trauma, 1 individual with blunt-force trauma, 
2 individuals with both sharp- and blunt-force trauma, and 
1 with an arrow wound. 

Three of these individuals exhibited weapons trauma 
so profound as to be inconsistent with prolonged life. For 
instance, the cranium of the individual in Grave Pit 534/
Burial 1278 was discovered in a fragmentary state during 
excavation. Laboratory reconstruction of the cranium re-
vealed a substantial gunshot wound in the upper-back re-
gion of the head. Beveling on the margins of the injury in-
dicate that it was an exit wound. The location of the defect 
suggests a bullet trajectory that would have passed through 
a signi�cant portion of the brain. Although there are cases 
of individuals surviving such injuries, the overwhelming 
likelihood in this case is that the injury was lethal.

The other two individuals, contained in Grave Pit 22157, 
both sustained numerous injuries, which individually may 
have been survivable, but the cumulative effects of these 
injuries likely would have been fatal. One was a young 
adult female who suffered a fractured hyoid, fractures to 
at least two right ribs and at least two left ribs, and sharp-
force trauma to at least one left rib. The other individual 
in the grave was a middle adult male with several facial 
fractures and a cut mark on the left side of the mandible. 

Percent of  individuals affected by trauma at Alameda- Figure 75. 
Stone cemetery and at four other sites, according to sex.
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The injuries on each individual all appear to have occurred 
at or around the same time for each, near the time of death. 
In concert, these injuries would likely not have been sur-
vivable and no evidence for healing was observed.

Skeletal and Artifactual 
Evidence of  Weapons

Five individuals recovered from the Alameda-Stone 
cemetery exhibited skeletal trauma from weapons for 
which artifacts associated with the trauma were encoun-
tered. One additional individual showed compelling evi-
dence of gunshot trauma without skeletal involvement; 
several pellets were collected from the torso region. Five 
individuals suffered gunshot wounds, and one suffered 
injuries from arrows. Table 16 details these six individ-
uals, the nature of their injury, and whether or not the 
skeletal trauma showed evidence of healing. 

Interestingly, three of these individuals�each a vic-
tim of gunshot�showed clear evidence of healing, indi-
cating that they survived at least several weeks after the 
injury. The individual in Grave Pit 13539/Burial 21747 
showed a perforation with slight healing through the 
right ilium. A deformed lead ball of unknown size was 
recovered in the �ll near the injury, and it appears con-
sistent with the injury to the ilium. Based on the bevel-
ing and direction of fractured bone, the shot appears to 
have come from the front of the individual. This is con-
sistent with the bullet being retained by the soft tissue 
behind the ilium, rather than a �through-and-through� 
shot. The bullet remained in the soft tissue until decom-
positional processes released it to the area in the grave 
below the ilium.

The individual in Grave Pit 7529/Burial 8941 suf-
fered a nonfatal gunshot wound to the vertebral border 
of the right scapula. A lead ball measuring 0.36 inches, 
possibly a 000 buckshot pellet or 0.36-inch bullet, was 
recovered near the injured scapula. Indeed, as the bone 

healed, it had begun to grow around the ball lodged in 
the individual�s back. Surviving this injury was all the 
more remarkable by the fact that this individual was 
a child, 7�9 years old at death. The healing process 
obliterated characteristics that could have been used 
to infer directionality of the projectile; it was unclear 
from where the shot originated. Nevertheless, because 
none of the ribs opposing the scapula was injured, and 
the individual survived the shot, it is likely that the shot 
came from the back of the individual.

The individual in Grave Pit 3288/Burial 7199 ex-
hibited two gunshot wounds, one passing through the 
right ilium and one to the lower spine. A lead ball mea-
suring 0.469 inches from this latter shot was retained 
in the posterior aspect of the third and fourth lumbar 
vertebrae. 

Artifacts Related to Weapon Use

Owing to bullet deformation and imperfect preservation, 
not every piece of recovered ammunition could be precisely 
matched to a size or caliber of �rearm (cf. Davidson 2008). 
However, historical documentation provides insight on the 
types and calibers of �rearms in use in and around Tucson 
during this time, so some reasonable inferences were pos-
sible based on the recovered ammunition artifacts.

A total of 46 graves contained ammunition, and more 
than half of the projectiles were in un�red condition. In 
many cases, however, ammunition was considered to have 
been intrusive to the grave and not directly associated with 
the human remains. In other cases, un�red ammunition 
appears to have functioned as a personal object, appear-
ing to have been kept within the pocket of the deceased. 
Ammunition was interpreted as intrusive if it was recov-
ered from �ll within the grave pit and was not directly as-
sociated with an individual�s remains. Although it is not 
impossible for artifacts to migrate away from the body 
because of disturbance, the likely cause for the distance 
between the remains and the recovered ammunition was 

Individuals with Weapons Artifacts Directly Associated with TraumaTable 16. 

Grave Pit 
No.

Burial Feature 
No. Weapon  Type Weapon Location ASM Age Sex Biological Afþnity Cemetery Area

592 2595 bullet cof�n �ll middle adult male Hispanic 2

3288 7199 pellet lodged in right 
side of fourth 

lumbar vertebra

young adult male Euroamerican 2

7529 8941 pellet torso child indeterminate Euroamerican 3

13539 21747 bullet pelvis young adult male indeterminate 3

13699 28544 stone projectile 
point

femur middle adult male Hispanic 4

1479 2506 bullet ribs young adult male Euroamerican 2

Note: ASM = Arizona State Museum.
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that the artifacts were unintentionally introduced to the 
grave pit during burial, and were not directly associated 
with the individual interred in that pit.

Ammunition interpreted as personal effects were re-
covered in close proximity to the remains and were likely 
buried with the individual as personal objects. This was 
the primary interpretation of un�red ammunition or bul-
let cartridges that were likely in pockets or other clothing 
when the individual was interred. Four graves contained 
ammunition interpreted as personal objects. 

Relationships between Weapons 
Artifacts and Weapons Trauma

Efforts to compare the artifactual evidence of weapon use 
and the skeletal evidence of weapon use across groups and 
space revealed frustratingly few results. The most notable 
conclusion was that there were relatively few weapons 
artifacts and cases of weapon injury, given the size of the 
cemetery population, its location, and its period of use. 
The Alameda-Stone cemetery contained 1,083 graves, yet 
just 4.2 percent of these contained ammunition artifacts, 
and just 1.6 percent of the individuals showed evidence of 
weapons trauma of any kind. Attempts to extract meaning-
ful patterns from these small numbers were inconclusive. 
Across cultural groups, no patterns emerged different from 
the total size of each group�s population in the cemetery.

Despite the level of gun violence reported in Tucson, 
skeletal evidence for weapons trauma was rare and evi-
dence for gun violence in the cemetery was rare even if 
all ammunition artifacts were considered. Because many 
people who suffered violence were killed outside the city, 
it is possible that at least some individuals who died near 
Tucson were not brought to the Alameda-Stone cemetery 
for burial. It is also possible that some individuals who suf-
fered weapons trauma were not affected skeletally and that 
ammunition from gunshot wounds was removed or exited 
the body. However, the sum total of the evidence suggests 
that most trauma that could be observed skeletally resulted 
from events other than weapons trauma, such as strenuous 
physical activity and accidents.

Medical Beliefs and 
Practices

During the Spanish Colonial period, there were no doctors or 
surgeons in Sonora. Medical treatments were administered 
by Native American medicine men or by missionaries. The 
Jesuit Father Ignaz Pfefferkorn reported that numerous heal-
ing herbs were used in medical treatment in the eighteenth 

century, but the lack of doctors prevented the administration 
of bloodletting. Other works of the time indicate a melding 
of Spanish and indigenous practices that relied on curatives 
made from native and introduced plants, often administered 
as poultices (Quebbeman 1966).

By the end of the eighteenth century, a more scienti�c medi-
cine began to develop in parts of Europe and in America along 
with advances in the natural sciences of biology, chemistry, 
and physics, but medical advances did not reach the frontier 
areas of northern New Spain. The missionaries respected the 
treatments applied to regular injuries by medicine men, but 
they were offended and concerned about healing ceremonies 
and curing rites. These they felt to be witchcraft and �in con-
�ict with Catholic dogma� (Quebbeman 1966:20). 

Medicine in nineteenth-century America was practiced 
by a wide variety of individuals, from medical practitioners 
who used bloodletting to cure their patients to the doctors like 
Walter Reed, whose discovery of the cause of malaria forever 
changed attitudes about medicine (Dary 2008). Doctors in the 
frontier American West included quacks, university-trained 
physicians, and earnest individuals with college education, 
but no medical training. Although some possessed medical 
education, a large number of practitioners were dilettantes 
who knew �very little about what made a person sick or well� 
(Dary 2008:31). The �rst contract surgeon hired by the U.S. 
military in Tucson, for instance, had training in pharmacol-
ogy, but no training as a physician (Faust and Randall 2003).
Trained physicians often found the pay to be less than could 
be earned in other careers, however, and abandoned the prac-
tice of medicine for more-lucrative pursuits, such as gold and 
silver mining.

The nineteenth century saw a drastic increase in the 
number of university-educated medical doctors, a rise 
in the number of hospitals, and an interest in the formal 
development of pharmacology. Morphine, quinine, atro-
pine, codeine, and iodine were all �rst manufactured for 
general use in the 1800s. The nineteenth century was also 
a notable period in the identi�cation, classi�cation, and 
description of diseases. All of these advances seemed to 
promise a healthy nation, a promise far from realization. 
In practice, physicians and surgeons were not always able 
to cure diseases and mend broken bodies. 

Progress in medicine was largely the outcome of ad-
vances in the natural sciences and the application of this 
knowledge to the medical �eld. Clinical observation and 
practical knowledge slowly replaced speculation and the 
often authoritative reliance on theories of the �four hu-
mors,� bloodletting, and the miasmatic transmission of 
disease. The signi�cant advances that followed�germ the-
ory, antiseptics, anesthetics, and superior pharmacology�
slowly replaced earlier theory and practice. Germ theory 
did not begin to be accepted until after 1860 and was still 
only slowly incorporated into medical practice over the 
following several decades (Dary 2008:117). Unfortunately, 
some physicians continued practicing outdated medicine 
in Arizona throughout the nineteenth century.
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Euroamerican medical doctors began �ltering into the 
western United States in the early nineteenth century but 
their presence was rare. American trappers in the Southwest 
also provided some health care in the early nineteenth cen-
tury. For instance, the trapper James Ohio Pattie, who trav-
eled through Arizona on the way to California, claimed 
to have vaccinated some 22,000 Californians for small-
pox in the 1820s (Quebbeman 1966), a claim which is 
likely exaggerated as Pattie was known for his embel-
lishment (see e.g., Sheridan 1995:43). Army doctors en-
tered the Southwest during the Mexican American War, 
accompanying expeditions and serving at army posts. Dr. 
John Strotter Grif�n, who accompanied Colonel Stephen 
Watts Kearney�s march from Santa Fe to San Diego 
(which passed through Arizona) in 1847, treated soldiers 
mostly with �purging and bleeding with location applica-
tions of blisters and cupping� for fevers and congestion 
(Quebbeman 1966:29). 

Through the nineteenth and into the early twentieth cen-
tury, heavy metals such as mercury, arsenic, and bismuth 
were used to treat a variety of venereal diseases, such as 
syphilis and gonorrhea. Mercury chloride, or calomel, was 
liberally used as a purgative, with the unfortunate side ef-
fect of causing hair and teeth to fall out if taken in large 
doses. Arsenic and bismuth treatments were administered 
through intravenous injections. Although the purpose of 
these treatments was the elimination of external symptoms 
and to minimize transmission of disease, the effectiveness 
of these methods is uncertain. 

Reducing a fracture or setting a dislocation does not re-
quire advanced medical knowledge, although it certainly 
helps. Ranchers, miners, and other professionals working 
in hazardous and often secluded conditions have, by neces-
sity, some knowledge of how to mend a broken body. So 
evidence of these conditions may represent folk remedies 
or the handiwork of a professionally trained physician. 
Dary (2008:110) noted �broken bones were sometimes 
set [reduced] with splints of sticks and leaves as bandages, 
or with old pieces of clothing� in the American frontier. 
Whatever the medical practitioner�s training, the goal of 
reducing a fracture or a luxation is to return the broken 
bone or dislocated joint to its original position to maintain 
alignment and restore mobility. 

Many early-nineteenth-century physicians received most 
of their training on the battle�eld during the Civil War, so 
amputations were not foreign. Serious blood loss, septi-
cemia, and shock likely accompanied these operations, 
which would have been conducted in less than ideal con-
ditions and with little or no anesthesia, although �a swig 
of whiskey for the pain� was often the prescribed antidote 
to pain (Dary 2008:35). 

Assistant Surgeon Bernard Irwin documented three 
amputations performed while stationed at Fort Buchanan 
in 1858. In place of chloroform for anesthesia, he admin-
istered tincture of opium to dull the pain and performed 
the surgery in relatively impromptu settings. Remarkably, 

two of the patients survived amputation, but the third who 
had developed an infection from a gunshot did not recover 
and the doctor himself suffered an infection that seems to 
have originated from treatment of the patient (Quebbeman 
1966:34�36).

Many of the more common illnesses were treated with 
therapies that were, for all intents and purposes, home rem-
edies passed from neighbor to neighbor. Dary (2008:33) 
indicates that many home remedies seemingly worked, in-
cluding �gunpowder to treat wounds; whiskey to treat sore 
throats, snakebites and burns; and tobacco mixed with an 
onion and held to the ear to cure earaches.� In predomi-
nately Hispanic communities like Tucson, residents often 
relied on curanderos to cure the sick, deliver babies, and 
respond to other medical needs. These folk healers gener-
ally used both herbal remedies and religious ritual in their 
practices (Dary 2008:180). 

The history of medical doctors and medical practices 
in early Tucson is not entirely clear, but several individu-
als working in and around Tucson are worthy of men-
tion. In 1857, south of Tucson in the town now known as 
Sonoita, Dr. Bernard J. D. Irwin practiced medicine at Fort 
Buchanan (Arizona Medical Board 2010). Much of his ca-
reer was spent working with the military men stationed at 
Fort Buchanan, although he was considered an excellent 
physician and surgeon. We do not know for certain that 
Dr. Irwin ever practiced medicine in Tucson, but consid-
ering the proximity of Sonoita to the city and the need for 
doctors around the area, it seems safe to assume that he 
may have. Dr. Clarence B. Hughes, who practiced medi-
cine from Tubac, treated Dr. Irwin. Dr. Hughes typically 
treated employees of the Sonora Exploring and Mining 
Company in Tubac and patients in the surrounding area 
of the Santa Cruz River Valley. Dr. Hughes purchased a 
house in Tucson in 1862, suggesting he could have treated 
patients in Tucson as well, but he moved to San Francisco 
by sometime in 1864. The 1860 census also listed the oc-
cupation of one Tucson resident, D. C. Glascock, as a phy-
sician, but it is not clear that he actually practiced medicine 
in Tucson (Quebbeman 1966).

One medical practitioner known to work in Tucson 
was the dilettante, Mr. Charles Meyer, who serves as an 
excellent example of how medicine was practiced on the 
American frontier (Arizona Medical Board 2010). Before 
coming to Tucson, Meyer earned a degree as a chemist 
from Heidelberg University in Germany. He moved to the 
United States to open a drugstore in Rio Grande, Texas, 
but after Mexican raiders burned his store, Meyer headed 
west. By 1858, Meyer had opened the �rst drugstore in 
Tucson. The store, called La Botica, was used by Meyer as 
an outlet to prescribe and sell pharmacological medicines. 
By the end of the Civil War, university-trained physicians 
were arriving in Tucson, effectively forcing Meyer to step 
aside from medicine. 

In addition to hiring Charles Meyer to act as post surgeon 
for several months in 1866, the U.S. Army post at Camp 
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Lowell hired at various times at least seven other doctors 
between 1866 and 1873, including Captain Charles Smart, 
Assistant Surgeon Henry Durant, and Assistant Surgeon 
J. A. Callendar. These doctors typically treated soldiers 
stationed at the post or casually at the post and held the 
position of post surgeon anywhere from a few months to 
slightly less than a year. Sanitary conditions in the military 
hospital were considered to be poor, even by standards of 
the day, as clean water could only be obtained at a distance 
of 300 yards, heat inside the hospital was unbearable on 
warm days, and the hospital building was surrounded on 
all sides by unsanitary facilities that regularly generated 
fecal matter (Faust and Randall 2003). 

In addition to trained doctors, Tucson apparently had no 
shortage of quacks. In one instance in 1872, a coroner�s 
inquest was held because it was suspected that Dr. Jacinto 
Giardo had performed �false treatment� on Manuela Bosci, 
who had become ill and died shortly after medical treat-
ment. In reporting on the inquest, the Arizona Citizen 
opined that �Dr. Giardo is surely a dangerous man as a 
physician, and nothing but the charitable plea of insan-
ity ought to shield him from severe punishment, and in 
such event, he should be deprived of his liberty to prevent 
others falling victims to his practice. The country is too 
full of sane quacks, and thousands of people suffer a long 
life from their criminal work� (Arizona Citizen, 2 March 
1872b:3).

In Tucson, sickness and disease would have regularly 
overwhelmed local medical practitioners. Smallpox, chol-
era, malaria, and dysentery each plagued this desert com-
munity, at times reaching epidemic levels. The aforemen-
tioned advances in medical knowledge concerning good 
sanitation and cleanliness did not reach many western 
towns until the 1870s (Dary 2008:209), and even then it 
was dif�cult to achieve a level of cleanliness necessary 
for good health because the towns were overwhelmed 
with trash, rotting animal carcasses, and smoky conditions 
from indoor �res. During the 1870s and 1880s, citizens 
repeatedly decried problems with unsanitary conditions 
in Tucson (O�Mack 2006).

Although the military maintained a hospital in Tucson 
in association with Camp Lowell until the camp moved to 
a new location along the Rillito in 1873, no public hospi-
tals were operating in Tucson during the time the cemetery 
was in use. An 1875 Surgeon General�s report on hygiene 
at military posts noted, �in Tucson, there are a number of 
heavy mercantile houses, a tin-shop, blacksmith and wagon 
shops, two �our-mills, and restaurants, but no hospitals� 
(Billings 1875:540).

U.S. military hospital personnel apparently administered 
to civilians in Tucson on occasion, but it is unclear how 
consistent or available treatment was. For instance, a few 
civilians are noted in hospital records as having received 
treatment, and notes in hospital records during a smallpox 
epidemic in the winter of 1870 indicate that the military 
made an effort to inoculate the local populace (National 

Archives and Records Administration, Record Group 94, 
Entry 544, Volume 118). Treatment must not have been 
universally available, however, as one of Salpointe�s ma-
jor efforts early in his missionary career in Tucson was 
to erect a hospital. Salpointe noted that medical care was 
virtually unavailable to the poor and people with means 
generally sought medical care provided by private doctors 
in local hotels (Correspondence of Jean Baptiste Salpointe, 
University of Arizona Special Collections, MS 276). 

An unusual form of medical intervention practiced in the 
American Southwest and Mexico, and possibly practiced 
in Tucson, was actually performed by Catholic religious 
specialists for the purposes of salvation of the soul. This 
practice, referred to as postmortem caesarian, involved 
removing the fetus from a deceased mother through cae-
sarian section, with the hope of removing the fetus alive 
in time to perform the sacrament of baptism. The practice 
was not necessarily geared towards saving the life of an un-
born child, as this would have been rarely possible unless 
the fetus was near term. Rather, Catholic belief speci�ed 
that baptism was a requirement of achieving salvation and 
only the baptized could be buried in sancti�ed ground. In 
fact, ensuring that baptism had occurred in an appropriate 
fashion prior to death was considered a prerequisite for 
burial in the campo santo, and the failure to do so was a 
matter of extreme concern for friends and family (Will de 
Chaparro 2007). A possible signature of a postmortem cae-
serian section may be the discovery of fetal remains placed 
with a deceased mother in a position indicative of being 
buried outside of the womb. Some authors have attributed 
the recovery of fetal remains discovered below the pelvis 
of a deceased adult female as the result of cof�n birth, but 
historical evidence and evidence from the Alameda-Stone 
cemetery suggests a more compelling explanation is the 
practice of postmortem caesarian. 

Osteological Indicators of  
Medical Treatment

Finding and documenting evidence of medical practices 
from the skeleton is not always a straightforward process, 
particularly because not all forms of medical intervention 
leave evidence on bone. Some medical practices involve 
skeletal structures, for instance reducing a fracture (i.e., 
setting a broken bone); other medical practices, such as 
drug therapies, can leave a chemical signature in bone 
which may serve as circumstantial evidence of medical 
intervention. Still other medical practices, however, leave 
no evidence and must be inferred from known practices or 
through artifactual evidence. For example, bloodletting, a 
common medical practice in the United States up to the end 
of the nineteenth century, leaves no evidence on skeletal 
elements, but knowledge of this practice can be gleaned 
from historical documents and artifacts associated with 
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the process. Other medical practices have to be assumed 
based on other, more-circumstantial skeletal evidence. 
For example, among the dislocations, or luxations, noted 
in the Alameda-Stone cemetery sample, there is no obvi-
ous evidence of medical intervention; however, the lack 
of prolonged dislocation (e.g., secondary articular facets, 
eburnation, etc.) suggests the joint was reduced to its origi-
nal position in an effort to relieve pain.

A variety of evidence for medical intervention was 
uncovered with the human skeletal remains from the 
Alameda-Stone cemetery. These practices were common 
throughout the United States and their discovery in the 
Alameda-Stone sample is consistent with what is known 
about Tucson in the nineteenth century. However, detecting 
these medical practices in the archaeological record is an 
exciting prospect, particularly the detection of mercury as a 
curative for venereal disease. Recognizing fracture and dis-
location reduction are both clear examples of medical inter-
vention, although a medical degree or advanced knowledge 
of human anatomy and physiology were not necessary to 
carry out these procedures. In contrast, amputations and 
autopsies are generally regarded as complex procedures, 
generally limited to practicing medical professionals. 

As noted above, mercury and other heavy metals were 
frequently used in nineteenth-century medicine. Leher and 
colleagues (see Chapter 11 and Appendix E, Volume 2 of 
this series) used X-ray �uorescence spectroscopy to test 
for the presence of various heavy metals in a series of 
pathological and normal biological tissues to determine 
whether the use of heavy metals was practiced in Tucson 
while the Alameda-Stone cemetery was in use. High levels 
of mercury were found in several skeletal elements which 
the authors believe may indicate the medicinal use of mer-
cury as a topical salve. The skeletal remains of a female 
buried in the Alameda-Stone cemetery presented a suite 
of pathological lesions that could not be associated with a 
particular disease. However, several bones contained levels 
of mercury inconsistent with the surroundings. Moreover, 
the well-preserved pubic hair and the soil matrix recov-
ered from what would have been the genital region in 
life contained exceptionally high levels of mercury (from 
59.63 µg/cm2 to 306.1 µg/cm2). This evidence, although 
circumstantial, strongly suggests the medicinal use of 
mercury in Tucson and the most parsimonious explanation 
for the location of mercury, at least in this individual, was 
that it was used a topical salve to treat a venereal disease. 
Although no other evidence for the use of mercury as a 
curative was uncovered in the Alameda-Stone cemetery, the 
fact that one of the few individuals tested for heavy metals 
was identi�ed as being treated with mercury suggests the 
practice may have been common. 

Keur, Stanton, and Dayhuff (see Chapter 12, Volume 2 
of this series) identi�ed nearly 200 instances of trauma 
in the Alameda-Stone cemetery sample. Fractures were 
by far most common, affecting approximately 8 percent 
of the total population. Most of the fractures identi�ed 

in the Alameda-Stone sample were antemortem fractures 
that occurred well before death and presented very obvi-
ous signs of healing. If a fracture did not appear to have 
been healing and it likely occurred near the time of death, 
no meaningful information concerning medical interven-
tion could be inferred. Therefore, only those fractures that 
occurred prior to death and showed signs of healing are 
considered herein. Moreover, fractures to skeletal elements 
other than long bones very rarely necessitate reduction. For 
example, cranial fractures cannot be reduced, but they of-
ten require a craniotomy (a surgical opening through the 
skull) to relieve pressure. 

All evidence for medical intervention was on long bones. 
Thirty-four antemortem long-bone fractures were identi�ed 
by Keur et al. (see Chapter 12, Volume 2 of this series). 
Of those, almost 30 percent (n = 10) were misaligned, but 
this frequency may be misleading. A middle-aged Hispanic 
male and a Euroamerican young adult male shared 6 of 
the 10 misaligned fractures. Both individuals presented 
fractured (and misaligned) left radii and ulnae consistent 
with clinical descriptions of misaligned fractures of the 
forearm. None of these fractures presented evidence of 
reduction or realignment. The Euroamerican male also had 
a misaligned fracture of the left tibia and �bula. The angle 
and degree of misalignment suggested that no attempt had 
been made to reduce these fractures. Despite misalignment, 
none of these fractures showed evidence of infection. In 
fact, of all the misaligned antemortem fractures, only one 
presented signs of bony infection. Figure 76 shows the 
foreshortened radius. 

Infection in bone from a local fracture is known as sec-
ondary osteomyelitis and is most readily identi�ed by the 
presence of sequestra (dead bone), involucrum (hypervas-
cular new bone surrounding the sequestrum), and cloaca 
(openings in bone for pus drainage). The radius in question 
clearly presented a cloaca surrounded by remodeled bone 
at the fracture site. It does not appear that the infection was 
active at the time of death, which may imply that some 
form of antibiotic treatment had been administered.

Infection resulting from fractures was relatively common 
prior to the advent of antibiotics. Nearly one-quarter of the 
34 antemortem fractures in long bones presented second-
ary osteomyelitis. Of those, only 2 were misaligned. The 
frequency of bony infection following a fracture increases 
as the severity of the fracture increases. Open, comminuted 
fractures are more likely to become infected than a simple, 
greenstick fracture, as the former is directly exposed to 
bacteria when the skin is punctured. The incidence of in-
fection (together with the low incidence of misalignment) 
suggests medical intervention was available, although not 
necessarily effective in preventing infection. The remote 
locations in which many �eldworkers, ranchers, and miners 
were often working could easily have lead to a prolonged 
period of time before medical care was administered. Any 
misaligned, fractured bone left untreated would naturally 
have begun to heal and remodel after a day or two, setting 
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the fracture and negating future attempts at reduction with-
out breaking the bone a second time. 

Another explanation for the misaligned fractures in 
cemetery populations has been suggested by Dudar and 
Solano (2007). These authors suggest that the presence of 
misaligned fractures does not necessarily mean that medi-
cal care was not available, but rather, these misalignments 
may re�ect inadequacies in the reduction techniques and 
trauma technologies available at the time. 

Dislocations, or luxations, are dif�cult to identify in 
dry bone. However, several compelling examples were 
documented in the Alameda-Stone cemetery sample. 
Dislocation was identi�ed in less than 1 percent (n = 9) 
of the individuals buried in the Alameda-Stone cemetery. 
These dislocations were limited to the shoulder and hip 
joints. Only one of these dislocations appears to have 
been chronic and out of position for an extended period 
of time (permanent). Typically, when dislocation occurs 
and is not corrected (reduced), a secondary joint forms on 
the affected element, along with degenerative joint disease 
and eburnation on the corresponding surface. Figure 77 
shows the right femoral head of an older adult male with 
good evidence of dislocation. The observed condition did 
not suggest congenital dislocation; however, the expanded 
and arthritic condition of the femoral head, eburnation, and 
porosity were all consistent with luxation. Unfortunately, 
the acetabulum (where the head of the femur meets the 
pelvis) was not available for analysis because of severe 
postdepositional fracturing and erosion. 

Three individuals in the Alameda-Stone sample exhibited 
evidence of amputation: two lower legs and one forearm. 
Two of these individuals had clear evidence of infection 
that was not associated with the amputation, suggesting 
amputation was likely the course of treatment. None of the 
individuals showed evidence of healing around the margins 
of the cuts. In other words, they did not survive long after 
the procedure was completed. 

Amputations like those documented in the Alameda-
Stone sample have been identi�ed at multiple historical-
period sites and generally the story is the same: amputation 
is evident, but the procedure did not necessarily sustain 
life. Many of the amputated limbs documented in these 
other cemetery samples showed signs of a traumatic event 
and infection but, like the amputations in the Alameda-
Stone sample, very few of the amputations showed signs 
of healing. 

Among the individuals recovered from the Alameda-
Stone cemetery, three had potential evidence of autopsy, 
although only two of these could be unequivocally associ-
ated with the procedure. Two individuals each had the sig-
nature saw marks and cuts associated with removal of the 
brain for observation during an autopsy (Figure 78). Why 
these two individuals (one Euroamerican male and one 
Hispanic male) were autopsied is unclear. Other than the 
degenerative conditions associated with the aging process, 
no other evidence of disease was identi�ed. Interestingly, 
both men suffered a head injury, but in both instances the 
wound was well healed and showed no sign of infection 

Left radius with antemortem fracture and periosteal reaction,  Figure 76. 
Individual P, Grave Pit 13848, Burial 28554, a middle adult Hispanic male.
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Femoral head of  an Figure 77. 
older adult male of  indeter-
minate biological afþnity with 
good evidence of  dislocation.

Sawed crania, indicative of  autopsy (Individual P, Grave Pit 10126, Burial 19954, an  Figure 78. 
old adult Hispanic male; Individual P, Grave Pit 3239, Burial 3799, a young adult Euroamerican male).



200

Deathways and Lifeways in the American Southwest

or other complications. In all likelihood, the cranial frac-
tures these men suffered prior to their death were coinci-
dental and were not a contributing factor in the decision 
to autopsy. 

Autopsies at the time appear to have been performed 
when misconduct was suspected or when an individual 
died from unusual medical circumstances thought to 
require further investigation. A number of soldiers who 
died in Tucson were subjected to postmortem exami-
nation at the military hospital. Although these seem to 
have involved opening the body to investigate the cause 
of death, it is unclear whether this would have also in-
volved removing the top of the head to examine the 
brain and whether such procedures could be observed 
skeletally. In any case, those individuals were exhumed 
from the Alameda-Stone cemetery in 1884. The most 
commonly encountered evidence of an autopsy in skel-
etal assemblages is the saw cut that removes the top 
of the head for access to the brain. Although both ana-
tomical dissection and autopsy use this same cut to ac-
cess the internal areas of the skull, outside of medical 
schools an autopsy is the most parsimonious explanation 
for the two individuals in the Alameda-Stone cemetery 
inferred from skeletal evidence to have been autopsied. 
Unfortunately, no other clues for the differential treat-
ment of these two individuals could be discerned. 

Dental Treatment
During the frontier period, the most common treatment of 
dental disease was tooth extraction. However, evidence of pro-
fessional dental care other than extraction was noted among 
the Alameda-Stone cemetery individuals. The availability of 
such care seems to have been limited and could re�ect the 
patient�s economic status or access to dental care outside of 
Tucson. In fact, some of the people of Tucson may have trav-
eled to larger cities where dentists were more readily avail-
able. A dentist was permanently located in Tucson as early 
as 1879 (The Arizona Daily Citizen, 14 June 1879:1) and this 
undoubtedly increased the availability of dental treatment.

Although extraction was by far the most common treatment 
for dental diseases, dental amalgams, or �llings, were also 
used to reduce tooth decay. However, dental amalgams are 
expensive today and were more so 150 years ago. Only a very 
small percentage of the individuals from the Alameda-Stone 
cemetery apparently had access to professional dental care 
(see Chapter 13, Volume 2 of this series). Thirty-nine dental 
�llings were associated with 11 individuals; the actual number 
of individuals who received this treatment was likely greater, 
but evidence of those amalgams were lost either during life 
(e.g., tooth extraction or loss) or after burial as a result of the 
decomposition process. Drilling is a necessary step in the pro-
cess to remove decay prior to inserting the amalgam. Evidence 
of drilled teeth without any sort of amalgam in situ was iden-
ti�ed in 2 individuals, so it is reasonable to assume that the 

number of individuals with dental amalgams was higher than 
the 1 percent noted (n = 11/1,049, or 1.05 percent). 

Ten of the 11 individuals with �llings were male, and but 
for only one exception, all were recovered in Cemetery Area 2 
of the Alameda-Stone cemetery�an area hypothesized to 
have consisted mostly of recent migrants to Tucson. 

Gold �llings were identi�ed by inspection. Other materials 
were identi�ed with the use of X-ray �uorescence spectros-
copy (see Appendix E, Volume 2 of this series). Most indi-
viduals had gold �llings, although one individual had a �lling 
that was composed almost entirely of tin, and three individuals 
had �llings that were probably amalgam (typically a mixture 
of tin, silver, and mercury). These alternate materials were 
presumably less costly and more available than gold.

The distribution of �llings throughout the dental arcade 
is shown in Table 17. Most �llings were found in the upper 
jaw. The most commonly �lled tooth in both the maxilla and 
mandible was the second molar. The cheek teeth (premolars 
and molars) had most of the �llings (30 out of the 39 �llings 
identi�ed), whereas �llings in anterior teeth (9 out of 30) were 
found almost exclusively in the two individuals from Grave 
Pits 533 and 534. These two men shared 24 gold �llings, 
nearly two-thirds of the �llings identi�ed in the Alameda-
Stone cemetery sample. Interestingly, these two men were 
buried beside each other. That fact, coupled with the excep-
tional quality of dental care, seems to suggest that they shared 
some sort of relationship.

Most �llings were located on occlusal (n = 17) or inter-
proximal surfaces (n = 16). There were also a few instances 
of �llings on buccal or lingual surfaces. The individual in 
Grave Pit 533 had small �llings in the lingual fossae of both 
lateral maxillary incisors. A deep fossa is sometimes present 
in this tooth and is susceptible to the development of caries, 
but there was no evidence of carious destruction in these lo-
cations in this individual. It is possible that there was mini-
mal demineralization, which was covered by the �lling, but 
it is also possible that this was a case of prophylactic dental 
treatment.

Other types of dental treatment were extremely rare in 
the burial population. The adult male individual in Grave 
Pit 22157 had two �llings and also had a dental appliance, 
consisting of a plate with an arti�cial maxillary tooth crown 
(Figure 79). The crown was porcelain and the plate was ei-
ther gold plated or a gold/copper alloy. The porcelain crown 
replaced the left central maxillary incisor and was anchored 
in the mouth by a bracket that attached to the neck of the left 
�rst premolar. This was the only instance of a dental prosthesis 
found with an individual buried at the cemetery.

Demography

One particularly interesting and unique aspect of the 
Alameda-Stone cemetery was its demography. As discussed 
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elsewhere in this report, use of the cemetery was relatively 
brief and the cemetery appears to have been used by the 
entire population of Tucson. While the cemetery was in 
use, Tucson was a diverse and changing community. Prior 
to the opening of the cemetery, Tucson was a multiethnic 
community consisting of Mexican Americans and Native 
Americans, with a small number of Euroamericans who 
had migrated to Tucson after the Gadsden Purchase in the 
early years of the community as a newly integrated part of 
the United States. As the settlement grew, during the 1860s 
and early 1870s, large numbers of migrants from northern 
Mexico, the United States, Canada, Europe, the Caribbean, 
South America, and the Middle East began moving into 
Tucson, changing the face of the community. Many of the 
recent arrivals were adult males, as is common for frontier 

populations, whereas the local population had been more 
evenly distributed according to age and sex. As a result, 
analysis of the cemetery offers a unique opportunity to 
examine the demographic composition of the cemetery 
and the community and differences in mortality among 
different segments of the community.

Paleodemography is �the study of vital rates, popula-
tion distribution, and density in extinct human groups, 
especially those for which there are no written records� 
(Buikstra and Konigsberg 1985:316). Paleodemographic 
studies often assess mortality, population structure, hazard 
rates, and fertility through the analysis of historical and 
osteological age and sex distributions. 

Paleodemographers compare skeletal age-at-death distri-
butions to model life distributions from living or simulated 

Location of  Dental  Table 17. 
Fillings in the Dental Arcade

Tooth Maxilla Mandible Total

M3 1 4 5

M2 6 6 12

M1 1 2 3

P2 4 1 5

P1 5 � 5

C 1 1 2

I2 4 � 4

I1 3 � 3

Total 25 14 39

Note: C = canine; I1 = �rst incisor, I2 = second incisor; M1 = �rst mo-
lar, M2 = second molar, M3 = third molar;  P1 = �rst premolar, P2 = 
second premolar.

Dental plate with artiþcial tooth, Individual P2, Grave Pit 22157  Figure 79. 
Burial 21848, a middle adult male of  indeterminate biological afþnity.
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populations (Buikstra 1976). The processes that cre-
ate age-at-death distributions in skeletal populations, 
however, are disputed and are not clearly understood. 
Some scholars have argued that the use of life tables 
for mortuary populations can result in highly inaccurate 
demographic pro�les and the reconstruction of popu-
lations without ethnographic precedent (e.g., Howell 
1982). Other scholars have criticized age estimation 
and the effect of errors in estimation on paleodemo-
graphic reconstruction (e.g., Bocquet-Appel and Masset 
1982). Infants, in particular, are often considered to be 
underrepresented in skeletal samples as a result of fac-
tors such as poor preservation (Ubelaker 1978). Some 
scholars exclude infants from analysis for this reason 
(Dumond 1990; Sattenspiel and Harpending 1983). 
Common sense suggests that age-at-death distributions 
are a re�ection of mortality, but a variety of studies have 
argued that variation in fertility substantially in�uences 
age-at-death distributions (Johansson and Horowitz 
1986; McCaa 2002; Sattenspiel and Harpending 1983). 
To address some of the problems with paleodemographic 
research, some scholars have called for standardized ag-
ing techniques, including re�ned methods for estimating 
age in older adults and the development of better statis-
tical techniques (Buikstra and Konigsberg 1985; Greene 
et al. 1986; Van Gerven and Armelagos 1983). 

Three problems typically complicate paleodemographic 
interpretation: (1) demographic nonstationarity, (2) selec-
tive mortality, and (3) hidden heterogeneity. Demographic 
nonstationarity refers to the problem that most paleode-
mographic studies conveniently assume a stationary state 
of �closure to migration, constant age-speci�c fertility 
and mortality, zero growth rate, and an equilibrium age,� 
when, in fact, most populations are not stationary (Wood 
et al. 1992:344). Clearly, the population in Tucson was 
not stationary, but in a state of �ux, with large numbers of 
people migrating to the settlement when the cemetery was 
in use. In a changing population, fertility has major effects 
on age-at-death distributions, and mortality has only mi-
nor effects. Selective mortality refers to the problem that 
skeletal samples that correspond to a particular age are not 
representative of the original population at risk of death 
for that particular age. Instead, individuals in the skeletal 
sample are the individuals who succumbed to age-speci�c 
risk and do not necessarily represent the hazards faced by 
the entire population. Hidden heterogeneity refers to the 
situation in which different individuals in a population have 
different susceptibilities to disease and death, making it 
dif�cult to link aggregate age-speci�c mortality inferred 
from skeletal samples to individual risks of death (Wood 
et al. 1992). These problems in paleodemography also offer 
some prospects for understanding differences in mortality 
when historical demographic data are used in combination 
with osteological data. Of course, there are inherent errors 
and biases and both sources should be used with caution. 
However, balancing historical mortality records against 

osteological data provides some opportunity to develop 
hypotheses to explain differences between records. Below, 
we derive estimates of fertility, mortality, and survivorship 
from historical records and the Alameda-Stone osteologi-
cal sample to compare the two records. 

Fertility
When examining the demography of cemetery samples, 
it is important to consider the effects of both fertility and 
mortality, as fertility has been recognized as having a major 
effect on the composition of skeletal samples. Estimating 
fertility rates, however, has proven dif�cult, because of the 
presence of confounding unknowns. Presumably, baptismal 
records of the Tucson Diocese could be used to develop 
a partial understanding of fertility, but these records only 
represent that portion of the population that received the 
of�cial rite and whose baptism was recorded. 

As a result of the demographic transition, total fertility 
rates in the United States generally declined during the 
nineteenth century. In the United States during the 1860s 
and 1870s, the number of lifetime births per female ranged 
from 4.5 to 5.2 for Euroamerican women and around 7.6 
to 7.7 for African American women (Haines 2010). It is 
dif�cult to assess what the total fertility rate would have 
been in Tucson, but we might expect it to have been some-
where within this range, or perhaps from 4 to 8 births per 
childbearing female during her lifetime. 

We estimated fertility using census data in two ways: 
by calculating the number of births per census year per 
1,000 women of childbearing age (14�40) and the num-
ber of children aged 0�4 per census year per 1,000 women 
aged 20�44. Both measures are complicated by the effects 
of mortality for women, infants, and young children, how-
ever, and cannot be interpreted as true re�ections of fertil-
ity. For the former metric, referred to here as annual fer-
tility, we used an age range for females from 14 to 40, as 
the census data indicate the marriage of females as young 
as 14. For the latter metric, referred to as child-to-woman 
ratio, we used an age range of 20�44 for women in order 
to compare the numbers with an available study of fertility 
in the United States during the nineteenth and twentieth 
centuries (Haines 2010. Each metric was calculated for the 
years 1860, 1864, 1870, and 1880 as well as for the Tucson 
Diocese burial data and the osteological sample from the 
Alameda-Stone cemetery.

The annual fertility estimates likely underestimate fer-
tility, as large number of infants died in any given year. 
For instance, the Tucson Diocese burial records indicate 
that at least 44 infants died from June 1869 through May 
1870, and 66 infants under the age of 1 are recorded in the 
census for that same period. An additional problem is that 
some infants who were less than a year old or more than a 
year old may have been recorded in some cases simply as 
1 year old. In the case of the 1880 census, age was rounded 
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to the year, making it impossible to easily separate infants 
between 1 and 2 years of age from those less than 1 year 
of age. We calculated a range of annual fertility estimates 
by calculating a low estimate using only infants listed in 
the census data as less than 1 year in age. A high estimate 
was calculated using infants listed in the census data as 
1 year in age or less than 1 year in age.

Estimates of fertility using the census records suggest 
that there may have been somewhere between ca. 80 and 
180 births per year per thousand females of childbearing 
age in Tucson while the cemetery was in use (Figure 80). 
Fertility appears to have been fairly similar for the census 
years of 1864 and 1870, but around 50 percent higher for 
1860 and possibly lower for 1880 in comparison to other 
years. If we consider these disparities to have resulted from 
differences in enumeration methods rather than differences 
in fertility, than they might suggest fairly similar fertility 
throughout the period of cemetery use. If, for instance, 
infants who died in 1859�1860 were counted in the 1860 
census, then the higher estimate derived from the 1860 cen-
sus may register an infant mortality rate of around 50 per-
cent. By contrast, if infants equal to or less than 1 year of 
age were enumerated as 1 year of age in the 1880 census, 
and infants between 1 and 2 years old as 2, then the fertil-
ity rate for 1879�1880 would be roughly equivalent to that 
estimated for 1864 and 1870. Because infant mortality was 
likely high (see below), we might expect fertility to have 
been closer to perhaps around 120�140 births per year per 
thousand females of childbearing age.

Another way to assess fertility from available records is 
to calculate the number of children aged 0�4 per female 
aged 20�44. This measure also underestimates fertility, as it 
cannot account for infant and child mortality. Calculations 
for Euroamerican and African American women in the 
United States for the 1860s, 1870s, and 1880s, suggest that 
there were typically around 800�1,100 children aged from 
0 to 4 per thousand women aged 20�44 (Haines 2010). 
In Tucson, this ratio appears to have been substantially 
lower, ranging from around 500 to 700, and it decreased 
during the period the cemetery was in use. If fertility in 
Tucson was roughly comparable to fertility in other parts 
of the United States during the same period, then a po-
tential explanation for this trend is comparatively high 
and possibly increasing infant mortality during the period 
the cemetery was in use. In fact, studies of fertility in the 
nineteenth-century United States have concluded that fer-
tility was higher in the western United States than in the 
eastern United States (Steckel 1988), making stronger the 
possibility that mortality strongly affects these metrics as 
applied to Tucson.

Comparison of fertility calculations based on the census 
data, the Tucson Diocese burial records, and the Alameda-
Stone cemetery osteological sample also suggest a strong 
adverse effect of infant mortality on measures of fertility. 
We calculated the child-to-woman ratio using the sample 
of individuals listed in the Tucson Diocese records and 

likely to have been buried in the civilian section, as well 
as for primary individuals from the Alameda-Stone cem-
etery. Calculations of the child-to-woman ratio were quite 
similar between the Tucson Diocese burial records and the 
Alameda-Stone cemetery osteological sample, but around 
four to �ve times higher than calculations based on the cen-
sus records. The close similarity between the osteological 
sample and the burial records suggests that the osteological 
sample may closely re�ect the demographic composition of 
the burial population. The wide disparity between census 
records and the other records likely re�ects high mortality 
among infants and very young children. 

Mortality
Estimating mortality from historical records is dif�cult be-
cause of the bias and incompleteness of reporting on death 
and its causes. Newspapers reported some deaths, but as the 
Arizona Citizen reported in 1877, they �published the deaths 
that occur among the American and European population� and 
seemed to have mostly excluded other segments of the popu-
lation, such as Mexican Americans, and Native Americans 
(Arizona Citizen, 7 April 1877:3). Based on newspaper re-
porting, the Arizona Citizen estimated mortality at 4 deaths 
per 1,000 per annum, which is certainly an underestimate. 
The Arizona Citizen was responding to the reporting of very 
high estimates of mortality in other newspapers and com-
plained that these estimates made Arizona seem an unsafe 
place to live. The Arizona Citizen expressed concern that 
high mortality estimates would decrease interest in economic 
development of the region. Furthermore, as noted above, 
Arizona Citizen�s estimate was likely biased towards adult 
Euroamerican deaths reported in the newspapers and probably 
did not take into account the many deaths of juveniles as well 
as those of many Hispanic and Native American citizens. 

Although numerous biases in the available records make a 
precise estimate impossible, our estimates of mortality using 
a combination of U.S. federal census data (1860�1880), ter-
ritorial census data (1864), the U.S. Federal Census Mortality 
schedule (1870), and the Diocese records (1863�1875), sug-
gest that mortality was probably at least several times higher 
than Arizona Citizen�s estimate and likely varied considerably 
among different segments of the population (see Chapter 4, 
Volume 2 of this series). Infants and young children suf-
fered the highest mortality. Given the nature of available 
records, it is dif�cult to discern to what degree mortality var-
ied among Hispanic, Euroamerican, African American, and 
Native American adults. 

It is also dif�cult to discern whether wealth or economic 
status had any positive or negative effects on mortality. 
Individuals in western frontier populations generally were 
able to acquire wealth more rapidly and according to a more 
egalitarian basis during the mid-nineteenth century than in 
other parts of the United States, which may have allowed 
people from a wider range of backgrounds to have similar 
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access to health care and other resources (e.g., Steckel 1990). 
However, as part of his early efforts to establish a hospital 
in Tucson, Salpointe noted that the poor had little access to 
health care. Wealthier Euroamericans and Hispanics, as well 
as individuals associated with the U.S. military, may have 
had greater access to health care, which could have reduced 
mortality among those individuals. This may not have been 
a tremendous advantage for survival, however, given broadly 
similar diets, the state of frontier medicine at the time, and a 
near-universal exposure to infectious disease. Furthermore, 
Steckel (1988) found no statistical association between house-
hold wealth and mortality in his analysis of the U.S. federal 
census data from 1850 and 1860. Lee (1997:47) noted that, 
in the absence of adequate health care, �the most important 
link between economic status and health should have been 
the quality of nutrition and housing.� In the case of Tucson, 
it appears that residents may have generally been exposed to 
similar housing conditions and nutrition, so economic status 
may have not played a strong role in mortality. Typically, a 
relationship between mortality and economic status emerges 
in situations where disease environments are relatively be-
nign, leading Lee (1997:47) to hypothesize that the weak 
relationship between economic status and mortality in the 
mid-nineteenth-century United States may have resulted from 
the strong in�uence of �nonnutritional infectious diseases,� 
or infectious diseases whose health outcome would not be 
directly affected by the quality of nutrition. 

Mortality Estimates Using the 
Diocese Records

One particularly valuable record for investigating mortality 
in Tucson was the Tucson Diocese burial records. Although 

pertaining to a portion of the individuals who died in 
Tucson, most of whom appear to have been Hispanic 
Catholics, the record can be considered a good barometer 
of mortality according to age and sex, if not cultural af-
�nity. The Diocese records indicate that juvenile mortality 
may have typically been 50 percent higher than adult mor-
tality while the cemetery was in use, with child mortality 
signi�cantly exceeding adult mortality in most years. Infant 
and child mortality increased substantially in 1868, 1869, 
and 1870, likely as a result of series of epidemics that 
struck the two age groups in those years. Infant and child 
mortality peaked in 1870 during the same period the town 
suffered a smallpox epidemic that was particularly devas-
tating to infants and children. After that point, infant mor-
tality appears to have remained high, but child mortality 
decreased somewhat. The divergence in mortality between 
infants and children after 1870 may re�ect an increasing 
exposure of infants to unsanitary conditions associated 
with the growing city, but it could also possibly indicate a 
higher birth rate, as more adult females migrated into the 
area. This scenario is dif�cult to assess given the records 
available, but the limited data we have on fertility favor an 
increase in infant mortality over an increase in the popula-
tion of fertile women. In contrast to infants and children, 
mortality for subadults appears to have remained relatively 
low while the Alameda-Stone cemetery was in use, a �nd-
ing which is generally consistent with many studies that 
indicate relatively low mortality among subadults.

To get a better sense of the mortality for adults listed in 
the Diocese records, we used the census records to esti-
mate the size of the population according to age and sex 
for individuals indicated in the census records as having 
been born in Mexico or the southwestern United States. 
These segments of the community likely better approxi-
mate the population from which individuals in the Tucson 

Estimates of  fertility based on census data, the Tucson Diocese burial Figure 80. 
records, and the Alameda-Stone osteological sample.
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Diocese records was drawn. To organize these data ac-
cording to time, we organized the data into a series of 
12 temporal periods, each corresponding roughly to a 
year (Table 18). These periods are useful for compari-
son as they divide the data into relatively equal temporal 
units that correspond closely to census years. Diocese 
records were missing for two of these periods (Temporal 
Groups 2 and 3), resulting in no data for those years. 
The size of the population born within the region was 
estimated using linear equations. Annual estimates of 
population size were used to estimate a mortality rate 
for infants, children, and adults in the Diocese records, 
as well as adult males and females. 

Juvenile Mortality

Historical studies of infant and child mortality in the United 
States during the nineteenth century have tended to show 
that infant and child mortality was highest in urban areas, 
ranging from 180�200 per thousand, and lower in rural ar-
eas, ranging from 100�150 per thousand. Lack of adequate 
sanitation and low bioavailability of nutrients as a result 
of disease, such as diarrheal disease, were likely contrib-
uting factors to infant and childhood mortality, which has 
also been shown to be weakly correlated with periods of 
reduced stature. Although wealth and class distinctions 
are sometimes shown to have played a role in variation 
in infant and childhood mortality, ethnic and regional dis-
tinctions seem to have been particularly important (Alter 
1997). Steckel (1988) showed that in the United States 
during the mid-nineteenth century, mortality between the 
ages of 1 and 4 was highest in the West and frontier states 
and lowest in the Midwest as well as higher in large cities. 
Families with larger numbers of children also had a higher 
incidence of infant or child mortality, which Steckel (1988) 
argues may have resulted from the continual spread of 

childhood diseases among a family�s children, particularly 
in cases where older children had developed immunity. 

The average age-at-death for juveniles was typically be-
tween 2 and 3 years in the Diocese records for any given 
period, but it peaked in 1870 and subsequently declined 
for the remainder of the time the cemetery was in use, be-
ing under 2 years of age for the last 2 years of use by the 
civilian population. It appears that this trend was the result 
of an increasing percentage of infant deaths among juve-
niles beginning in 1870. From 1870 to 1875, infant deaths 
typically comprised two-thirds or more of juvenile deaths, 
while in earlier years, infant deaths more often comprised 
half or fewer of juvenile deaths. 

This trend is evident in estimated mortality rates for ju-
veniles, with infant mortality rising dramatically through 
time in comparison to children and subadults (Figure 81). 
The increase for infants after 1870 might re�ect some bias 
in the census records. However, it seems at least plausible 
that sanitation problems contributed to infant and early 
childhood diseases, such diarrheal disease, as poor sani-
tation in the city and a large number of uncovered wells 
and poorly regulated privies could have been particularly 
dangerous health hazards for infants. Interestingly, child 
mortality seems to have increased temporarily during the 
years 1869 and 1870, possibly as a result of epidemics that 
occurred during those years, but remained comparatively 
low thereafter. The lack of an increase in child or subadult 
mortality after 1870 provides some support for the hypoth-
esis that mortality generally increased through time after 
1870 for infants and young children. 

Adult Mortality

When viewed simply in terms of raw numbers of deaths, 
the number of deaths of young, middle, and old adults in 
the Diocese records shows a trend that generally re�ected 
the age structure of the growing population, with the larg-
est number of deaths among young adults, followed by 
middle adults. Most adults in the Diocese burial records 
were under the age of 50 at the time of death, with an av-
erage age of around 30 for the period the cemetery was 
used. However, the population of adults in Tucson was a 
relatively young one, with large numbers of young adults 
and middle adults living in the settlement. When the size 
of the population born within the region was taken into 
account, the trend in adult mortality was reversed, with 
mortality being highest among old adults, followed by 
middle adults (Figure 82). Old and middle adults also ap-
pear to have been most susceptible to hazards such as epi-
demic disease, as there was some apparent spiking in the 
number of adult deaths in a few periods when disease epi-
demics were reported (June 1868�May 1869; June 1870�
May 1872). This was particularly the case among older 
individuals. As noted in the section on disease, epidemic 
disease struck Tucson in early 1869 and appeared to have 

Temporal Groups Established  for Analysis of  Table 18. 
Tucson Diocese Burial Records, 1863ð1875

Temporal 
Group Date Range Deaths Tucson Diocese 

Burial Records?
1 May 1863�July 1864 35 yes
2 August 1864�May 1865 no
3 June 1865�March 1866 no
4 Apr 1866�May 1867 28 yes
5 June 1867�May 1868 30 yes
6 June 1868�May 1869 102 yes
7 June 1869�May 1870 122 yes
8 June 1870�May 1871 121 yes
9 June 1871�May 1872 126 yes
10 June 1872�May 1872 94 yes
11 June 1873�May 1874 124 yes
12 June 1874�May 1875 162 yes
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affected the entire population, which might account for the 
elevated number of deaths of adults during that period in 
the Diocese records. 

An interesting temporal trend in the mortality esti-
mates for adults was that they appear to have generally 
increased through time for each age category. One pos-
sible explanation is that the Diocese records became 
more inclusive over time, recording a larger proportion 
of the deaths of people born in the region. Alternatively, 
the 1880 census records obtained for this study and used 
to estimate change in population size between 1870 and 
1880 may poorly represent the population born within 
the region. If there actually was increased mortality, 
this trend might indicate that mortality increased as the 
city grew and became more urbanized, despite increas-
ing modernization and efforts to improve sanitation. 
Mortality appears to have increased most for old adults, 
followed by middle adults. 

Comparison of the age distribution of adults by biologi-
cal af�nity in the osteological sample shows that a larger 
percentage of deceased Euroamericans were young adults. 
Deceased individuals of Hispanic or Native American 

biological af�nity were also most often young adults, but 
tended to be middle adults or old adults more often than 
individuals of Euroamerican biological af�nity. The dif-
ference between individuals of Euroamerican biological 
af�nity and other biological groups was not surprising 
because most migrating populations tended to be com-
posed of young adults and many recent migrants to Tucson 
would have been Euroamericans. Comparison of the age 
distribution of adults per cemetery area showed that age 
distributions were fairly similar for Cemetery Areas 2, 3, 
4, and in the sample from the excavations for the Tucson 
Newspapers basement. Young adults were more prevalent 
in Cemetery Areas 1 and 5, in comparison to other areas. 
The prevalence of young adults in Cemetery Area 1, the 
military section, makes sense because most soldiers were 
in the young adult age group. Although the sample size was 
small for Cemetery Area 5, the greater percentage of young 
adults in that area was interesting and may provide some 
clues to the use of that area. Possibly, older established 
adults were rarely buried in Cemetery Area 5, which might 
suggest that individuals in Cemetery Area 5 could have 
been outsiders or members of a restricted social group. 

Juvenile mortality calculated from the Tucson Diocese records.Figure 81. 

Adult mortality calculated from the Tucson Diocese records.Figure 82. 



207

Chapter 7 Å Life, Death, and Dying in Southeastern Arizona, 1860ð1880

Adult-Juvenile Ratios 

We calculated adult-juvenile ratios (100 × number of 
adults/number of juveniles) for the census records, the 
Tucson Diocese burial records, and the Alameda-Stone 
osteological sample. As expected, those born outside the 
region, as recorded in the census records, were mostly 
adults throughout the period the cemetery was in use 
(mean = 2,870), with the highest ratio of adults to juveniles 
occurring in 1864 (Figure 83). By contrast, the ratio calcu-
lated for those born within the region was much lower and 
hovered around 150 while the cemetery was in use. Like 
other vital statistics calculated using the Tucson Diocese 
burial records, the adult-juvenile ratio �uctuated while the 
cemetery was use, probably as a result of variation in the 
selective mortality of adults and juveniles in response to 
epidemics and other hazards (Figure 84). Overall, how-
ever, the adult-juvenile ratio calculated using the Diocese 
records was always below 150 in every period and often 
substantially so, averaging 67 while the cemetery was in 
use. Again, the disparity between the census data and the 
Tucson Diocese burial records was likely the result of ex-
ceptionally high mortality among the very young. 

The adult-juvenile ratio could not be calculated ac-
cording to biological af�nity for the osteological sample 
because most subadults could not be reliably assessed for 

biological af�nity, and biological af�nity could only be as-
sessed for a fraction of adults. However, the ratio was cal-
culated according to cemetery areas (Figure 85). The ratio 
was lowest and most similar to the Tucson Diocese burial 
records in Cemetery Areas 3 and 4 and was slightly higher 
in Cemetery Area 5, providing some support for the idea 
that individuals listed in the Tucson Diocese burial records 
were typically buried in the northern section of the cem-
etery and perhaps most often in Cemetery Areas 3 and 4. 
The adult-juvenile ratios calculated for Cemetery Areas 1 
and 2, by contrast, were much higher than in other areas, 
providing support for the notion that most individuals in 
the southern cemetery areas were from outside populations. 
However, the ratios were not nearly as high as computed 
for those born outside the region as noted in the census 
records, which might have resulted in part from higher 
mortality among the young. In Cemetery Areas 1 and 2, 
juveniles tended to be fetuses, infants, or young children, 
which might indicate that these individuals were the off-
spring of recent migrants to Tucson. The ratio computed 
for the sample from the Tucson�s Newspapers Building 
excavation was similar to that computed for Cemetery 
Area 2, but this was likely spurious. Although only 8 of 
48 individuals curated at the Arizona State Museum (and 
analyzed for this project) were juveniles, a 1953 report 
provided by graduate students of the University of Arizona 

Adult juvenile ratio calculated Figure 83. 
from census data.

Adult juvenile ratio cal-Figure 84. 
culated from the Tucson Diocese 
burial records.
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Anthropology Department to the Tucson Citizen indicated 
that 44 percent of aged individuals were juveniles, which 
would translate to an adult-juvenile ratio of 127, closer to 
those calculated for Cemetery Areas 3, 4, and 5 (O�Mack 
2006; Tucson Citizen, 9 July 1953). 

Mortality According to Sex

To compare mortality for adult females and males, we 
calculated sex ratios according to cultural af�nity for the 
census data, Tucson Diocese burial records, and the os-
teological sample from the Alameda-Stone cemetery. The 
census data indicate that the sex ratio among Hispanics 
hovered slightly in favor of males throughout the period 
the cemetery was in use (Figure 86). By contrast, the sex 
ratio among Euroamericans was strongly in favor of males, 
although it declined from 1864 through 1880. Sex ratios 
could be computed for Native Americans for the 1860 and 
1880 data, but Native Americans were not clearly repre-
sented in the census in other years. The available data for 
Native Americans indicated a ratio in favor of females 

in 1860 and a ratio in favor of males in 1880. African 
American adults were rare in the census records and thus 
computing sex ratios for African Americans did not show 
any interpretable trends. 

The Tucson Diocese burial data generally followed the 
same patterns as evident in the census data for sex ratios, 
but with fewer and more-female dominant numbers for 
each cultural af�nity (Table 19). In some ways, this trend 
may re�ect higher mortality among adult females, but it 
may also re�ect the fact that few Euroamericans were re-
corded in the Tucson Diocese burial records, and possibly 
that Native American women were more likely to appear 
in historical demographic records, perhaps because of an 
association with Hispanic or Euroamerican households. 
Native American women may have served as domestics, 
for instance. 

We also compared adult female to adult male mortal-
ity through time using the Diocese records and census 
records (Figure 87). Adult male mortality was similar or 
higher than adult female mortality in three periods early 
in the cemetery�s use, but female mortality generally ex-
ceeded adult male mortality in the later years of cemetery 

Adult juvenile ratio, per cem-Figure 85. 
etery area.

Sex ratio computed from the census Figure 86. 
data, per cultural afþnity.
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use, and often substantially so. Not surprisingly, the same 
general trend in increasing mortality through time, as was 
seen in young, middle, and old adults, was also seen in 
estimates of mortality for males and females, with a more 
pronounced increase through time in female mortality, 
in comparison to male mortality. Spikes in mortality for 
adult males and females were also evident and mirrored 
those seen for adults according to age, suggesting that the 
population was particularly affected by hazards in those 
years, with adult females much more affected than adult 
males. Alternatively, some apparent spikes in mortality 
might represent an in�ux in the adult population during 
some years. 

Particularly interesting was the �nding that the osteo-
logical data do not closely conform to the historical de-
mographic data for sex ratios (Table 20). The Hispanic 
ratio computed from the osteological data was relatively 
close to what we would expect based on historical records. 
Although higher than computed for most census years, 
the ratio might re�ect a slightly greater in�ux of Hispanic 
males into the community during the late 1860s and early 
1870s or a slightly higher mortality among Hispanic adult 
males in comparison to females. The Euroamerican sex 
ratio computed from the osteological data, by contrast, 

was much lower than what was computed from histori-
cal data, suggesting either that Euroamerican female 
mortality was much higher than Euroamerican male 
mortality or that some Hispanics were misclassi�ed 
as Euroamericans. The close biological relationship 
between the two groups makes this situation under-
standable. Another confounding factor was that some 
Euroamerican males would have been buried in the mili-
tary section of the cemetery, and because many of the 
burials of these individuals were exhumed historically, 
their bones were not available in suf�cient quantity 
to assess biological af�nity, age, and sex. This factor, 
along with elevated female mortality in comparison to 
males, could account for the discrepancy between the 
Euroamerican sex ratios computed using census data 
vs. the osteological data. 

Although it is dif�cult, if not impossible, to distin-
guish between the various hypotheses offered to explain 
patterns discussed above�we suspect that biases in the 
records are responsible for at least some of the apparent 
increase in mortality after 1870�comparison of mortal-
ity estimates does allow for some general conclusions 
to be drawn. Infant mortality was particularly high, 
in comparison to child and subadult mortality. Adult 

Sex Ratios Computed from the Tucson Diocese RecordsTable 19. 

Cultural Afþnity Sex Young Adult Middle Adult Old Adult Total

Hispanic female 79 51 24 154

Hispanic male 89 37 33 159

 sex ratio 113 73 138 103

Non-Hispanic Euroamerican female 1 1 � 2

Non-Hispanic Euroamerican male 3 � 3 6

 sex ratio 300 � � 300

Native American female 9 1 1 11

male 3 � 1 4

sex ratio 33 � 100 36

Adult mortality calculated from the Tucson Diocese records, by sex.Figure 87. 
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female mortality was generally higher than adult male 
mortality. Old adults and middle adults suffered higher 
mortality than young adults. In some sense, these con-
clusions are not unexpected, as the young and old tend 
to suffer the greatest mortality risks, and historically, 
women have suffered greater mortality than men, par-
ticularly because of the risks of childbearing prior to 
modern medical care. There is at least weak evidence 
that there might have been a general rise in mortality as 
the city grew rapidly in population, and this may have 
been the result of the oft-cited effects of urban crowd-
ing and poor sanitation, which would have contributed 
to the spread of disease. 

Survivorship

In order to further explore how closely the osteological 
data re�ect the historical record, we applied several paleo-
demography models to both data sets and used those results 
for comparisons. In the past, life table analysis was used to 
reconstruct skeletal demography; however, recent advances 
in demography provide much more robust analyses without 
some of the inherent �aws noted in earlier studies. By the 
mid-1980s, growing dissatisfaction with life table analysis 
led various researchers, who were borrowing from modern 
demography, to suggest hazard analysis as an alternative 
method for paleodemography. These methods are used to 
estimate trends and determinants of mortality in a given 
population using a survivorship function. 

In our study, we used the Siler-Gompertz mortality 
models to examine the association of the osteological 
data to the Diocese records. We compiled the skeletal 
data based on the determined age range and the esti-
mated sex for each individual. To facilitate the compari-
son of the survivorship and mortality hazard, parame-
ters of the Siler and Gompertz functions were modeled 
using a maximum likelihood estimation method. The 
method of maximum likelihood corresponds to many 
well-known estimation methods. For example, suppose 
you are interested in the length of a particular type of 
bottle and have recorded the length of a sample of these 
bottles, but not the entire population. If we assume 
that these lengths are normally distributed with some 
unknown mean and variance, the sample mean we re-
corded is used as the maximum likelihood estimator of 
the population mean, and the sample variance can be 
used as a close approximation of the population vari-
ance. The assumptions of this approach can likewise 
be used to estimate the survivorship (or mortality) in 
a population.

In our analysis of the skeletal sample, age ranges were 
used to estimate the age-at-death distributions. Large 
age ranges were selected to provide a less-biased age-
at-death distribution compared to the restricted 1�5-
year age ranges associated with the speci�c age codes 
often incorporated in traditional skeletal analysis. For 
the data from the Diocese records, speci�c ages were 
bracketed by 1 to 6 months for the subadults and 1 year 
for the adults. 

Sex Ratio according to Biological Afþnity  Table 20. 
in the Alameda-Stone Osteological Sample

Biological Afþnity Young Adult Middle Adult Old Adult Adult Total

African American

Female � � � � �

Male � 1 � � 1

Sex ratio � � � � �

Euroamerican

Female 14 7 � � 21

Male 34 19 7 2 62

Sex ratio 243 271 � � 295

Hispanic

Female 49 28 12 � 89

Male 41 48 20 3 112

Sex ratio 84 171 167 � 126

Native American

Female 9 10 1 � 20

Male 7 5 4 � 16

Sex ratio 78 50 400 � 80

Note: The Native American count includes two middle adult males identi�ed as Apache, whereas the remainder 
in that category were identi�ed biologically more generally as Native American.
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A four-parameter Siler model was used to examine 
the entire age-at-death distribution for both the Diocese 
records and the skeletal sample: 
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The resulting survivorship curves were used to identify 
differences in mortality and survivorship between biologi-
cal groups, sexes, and cemetery areas. 

A two-parameter Gompertz model was employed to ex-
amine differences in mortality and survivorship between 
adults and males and females:
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A number of biases complicate our efforts to calculate 
these functions using age distributions derived from histori-
cal and osteological records. Examination of the Tucson 
Diocese burial records indicates age heaping (Figure 88). 
Age heaping occurs when the age of a deceased individ-
ual is estimated or rounded to the nearest half decade. For 
example, the inordinate number of 25-year olds is an arti-
fact of age heaping and not increased hazards during this 

period. Likewise, age biases are suspected in the osteo-
logical data. Together, these biases likely create arti�cial 
disparities between the two data sets. 

Examining the Siler model for the two data sets, we can 
see that the skeletal data and historical documents are not 
distributed in a similar fashion (Figure 89), and, in fact, 
based on a likelihood ratio test, these differences are sta-
tistically signi�cant. Clearly, age biases play a role in the 
differences observed between the Diocese records and the 
cemetery remains. The individuals identi�ed in the Diocese 
records show a much lower survivorship until the fourth 
decade, when survivorship drops suddenly and drastically 
among the individuals recovered from the cemetery. This 
sudden decrease is likely an artifact of the skeletal aging 
methods employed during laboratory analysis, which tend 
to overestimate age for younger individuals and underes-
timate age for older individuals. 

Examination of sex-speci�c mortality within the osteo-
logical sample revealed a pattern of high female mortal-
ity through early adulthood, which is consistent with the 
analysis presented above (Figure 90). Male deaths overtake 
female mortality in the fourth decade. Males maintain a 
higher mortality until the seventh decade when females, on 
average, outlive their male counterparts. Similar mortality 
patterns have been documented in numerous historical and 
osteological assemblages. Both biological and cultural rea-
sons have been cited to explain this sex-speci�c pattern of 
mortality, including but not limited to childbirth, women�s 
role in daily life, and unequal access to resources.

Survivorship was also different between cemetery areas, 
particularly between the northern and southern sections of 

Age heaping in the historical record.Figure 88. 
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Siler Model age-at-death: records vs. osteology.Figure 89. 

Age-at-death, by sex.Figure 90. 
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the cemetery. Survivorship in Cemetery Areas 3, 4, and 
5 roughly matched the Tucson Diocese burial records, 
whereas survivorship in Cemetery Areas 1 and 2 differed 
markedly from those data (Figures 91 and 92), again sug-
gesting that many of the individuals listed in the Diocese 
records were buried in Cemetery Areas 3 and 4.

Conclusions

In this chapter, we have presented information on the diet, 
disease, stature, trauma, and demography of individuals 
interred in the Alameda-Stone cemetery. Evidence for 
medical intervention has also been discussed. The evidence 
suggests that individuals interred in the cemetery may have 
had relatively well-balanced diets, with generally adequate 
access to a variety of animal and plant foods, and that peo-
ple living in Tucson during and prior to the opening of the 
cemetery may have shared similar diets. The availability of 
some foods �uctuated at times as a result of Apache raid-
ing activities as well as periodic droughts and variation in 
the availability of food products on the open market or at 
the U.S. military supply depot in Tucson. Nutritional status 
could have been affected by occupation and wealth, but we 
have no clear information indicating social or economic 
disparities in access to quality nutrition except to say that 
goods transported to Tucson from other areas were much 
more costly than in other areas of the country because of 
shipping costs. Consumption of such foods probably would 
not have improved nutrition, however.

Osteological evidence for diet and nutrition suggests 
that the diet of individuals interred in the Alameda-Stone 
cemetery may have been relatively good overall, although 
recent Euroamerican migrants to the area may have had 
greater access to sugars and processed �ours and suffered 
from their negative health consequences. The local diet 
appears to have been gritty, but of low cariogenicity, and 
the diet of recent migrants appears to have been softer and 
more cariogenic. Male teeth were more frequently and 
more severely worn than female teeth, possibly indicat-
ing differences in diet between sexes or differences in ha-
bitual activities involving the teeth, such as pipe smoking 
or grasping tools or weapons with the teeth.

Historical records document multiple disease epidemics 
in Tucson while the Alameda-Stone cemetery was in use. 
Osteological evidence generally corroborates the occur-
rence of epidemics, particularly when confounding factors, 
such as the osteological paradox, are taken into account. 
The incidence of periosteal new bone, for instance, was 
relatively high in comparison to other cemeteries, but many 
individuals who died of infection may not have lived long 
enough for periosteal new bone to form. Evidence for ac-
tive infection was most common among juveniles as well 
as individuals in the northern areas of the cemetery, but 

evidence for systemic infection was relatively rare in those 
areas. By contrast, the cases of active infection in Cemetery 
Areas 1 and 2 were mostly indicative of systemic infec-
tion, suggesting that individuals buried in those areas were 
either more prone to systemic infection (and died from it) 
or survived longer from systemic infection than their coun-
terparts in other areas of the cemetery. Given the time nec-
essary for a skeletal response to infection to manifest, it is 
likely that the incidence of infection was much higher than 
was noted in the osteological sample, particularly among 
the young and old. In addition to generalized evidence for 
infection, osteomyelitis and treponemal infection, includ-
ing congenital syphilis, were observed in the cemetery 
population, albeit at low levels. 

One possible effect of rampant infection among the 
populace was evidence for dampened growth among ju-
veniles interred in the cemetery. Analysis of stature for a 
sample of juveniles and Hispanic adults suggested that 
the growth of Tucson�s juveniles was dampened between 
the ages of 7 and 14, after which point juveniles may have 
experienced a period of catch-up growth. This pattern sug-
gests the possibility that juvenile stature was depressed by 
the combined effects of nutrition and disease until stature 
rebounded during late juvenility and early adulthood. An 
alternative explanation is that individuals who survived 
past their mid-teens were taller than individuals who died 
at an earlier age. 

Other evidence of infection in the populace was the 
high mortality experienced by the very young and old. 
Mortality among infants and young children was much 
higher than other age groups and spiked in sync with the 
timing of known epidemics. Many of these individuals 
would not have presented skeletal evidence of infection 
because of their rapid deaths, and thus it is their sheer 
numbers that signal the presence of epidemic disease. 
The old also experienced high mortality rates when their 
population proportion is taken into account, suggesting 
that they too were more susceptible to infectious disease 
than other age groups.

A somewhat surprising �nding was that, although trauma 
was relatively common in Tucson in comparison to other 
contemporaneous settlements, clear evidence for weapons 
trauma was rare, despite the reputation of Tucson as a town 
rife with gun violence. The limited evidence for violent 
trauma suggests the possibility that violence in Tucson 
could have been exaggerated to some degree and that 
most trauma cases resulted from other causes. However, 
the comparatively high level of trauma compared to other 
cemeteries, particularly among males and individuals in-
terred in the southern portion of the cemetery, suggests 
that Tucson remained a rough and dangerous town where 
traumatic injury was common.

Historical evidence suggests that Tucsonans would have 
performed diverse jobs, many of them involving physical 
labor, and that there were differences in labor between 
the sexes and between biological af�nities. Evidence for 



214

Deathways and Lifeways in the American Southwest

Siler Model survivorship, by cemetery area.Figure 91. 

Siler Model survivorship: Cemetery  Figure 92. 
Areas 3–5 vs. Tucson Diocese records.
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variation in work practices was investigated through exami-
nation of long-bone shape, femoral robusticity, body asym-
metry, sexual dimorphism, vertebral trauma, and variation 
in the location and frequency of degenerative joint disease. 
Comparisons suggest that males and females followed dif-
ferent work patterns and that males were more likely to 
suffer from conditions resulting from heavy lifting and use 
of the upper body. The shoulder, elbow, wrist, and lower 
backs of males were affected much more than in females, 
and the lower limbs of females, particularly the knee, were 
much more likely to be affected by degenerative joint dis-
ease. Hispanics, also, appear to have experienced greater 
loading on some joints, possibly as a result of work habits 
involving heavy lifting and strain on the back, shoulders, 
and elbows. Hispanics showed signi�cantly more degen-
erative joint disease in both shoulders and both elbows than 
did Native Americans or Euroamericans and also experi-
enced a higher frequency of vertebral trauma, possibly the 
result of heavy lifting. These results are generally consis-
tent with historical evidence suggesting that many of the 
blue-collar jobs in Tucson were performed by Hispanics. 
Interestingly, comparison of femoral shape and robustic-
ity to a broad sample of groups, including horticulturalists, 
hunter-gatherers, and industrialists, suggests that mobility 
patterns among individuals in Tucson were different from 
those observed in other studied groups, although what be-
haviors made that difference is unclear.

Historical evidence suggests that consistent access to 
professional medical care in Tucson was probably uncom-
mon, and care likely varied widely in quality. Nonetheless, 
evidence for medical care was observed in the Alameda-
Stone cemetery sample. It appears that infection resulted 
from a substantial proportion of fractures and that medi-
cal treatment (or the lack of it) was not always success-
ful in setting fractures or restoring mobility to dislocated 
joints. Autopsy, as evidenced by removal of the top of 
the skull, was observed in rare instances, although post-
mortem medical investigations could have occurred at a 
higher rate, particularly among individuals in the military 
cemetery (whose bones were mostly removed during ex-
humation in 1884). Evidence for professional dental care 
was con�ned to a handful of individuals in the southern 
portion of the cemetery and appears to re�ect access to 
dental care outside of Tucson and perhaps by relatively 
wealthy individuals. 

If there is one thing that the analysis of the historical 
and bioarchaeological evidence shows is that death comes 
to everyone�young and old, male and female�but in 
nineteenth-century Tucson it preferred some groups over 
others. Overall, mortality rates were high for infants and 
young children, old adults, and for adult females. Disease 
was a likely culprit behind the deaths of the very young 
and old. High mortality among adult females was likely a 
re�ection of the hazards of childbearing prior to modern 
medical care, which could have been further complicated 
by disease and poor sanitation. Mortality rates also ap-
peared to have been somewhat higher among individuals 
buried in Cemetery Areas 1 and 2, which could re�ect a 
more hazardous lifestyle, a �nding supported by the higher 
incidence of trauma among individuals interred in the 
southern portion of the cemetery and historical evidence 
suggesting these young adult and middle adult men were 
more often exposed to hazards than other groups.

Overall, the evidence for the life and death experiences 
of individuals interred in the Alameda-Stone cemetery 
presents an intriguing picture of a growing, frontier set-
tlement and one that stands in contrast to the picture that 
has emerged from many other cemetery investigations. It 
is clear that the individuals interred in the Alameda-Stone 
cemetery had life experiences somewhat different from 
individuals interred in other cemeteries. They were in rela-
tively good health in terms of diet and nutrition but were 
heavily affected by trauma and disease, and they had only 
limited access to professional medical care. Work habits 
were fairly intensive physically, with differences between 
males and females as well as between Hispanics and in-
dividuals of other af�nities. At the same time, individuals 
in Tucson may have been experiencing health effects�
including reduced stature and increased exposure to in-
fectious disease�that were common to many urbanizing 
settlements of the time, where sanitation was poor and 
people and goods from all over the globe were increas-
ingly concentrated. One particularly unique aspect of the 
Alameda-Stone cemetery was its demographic diversity. 
The cemetery was populated by people of all ages and from 
multiple cultural backgrounds who converged in a chang-
ing place in a changing land. This situation has allowed us 
to investigate the health effects and disparities for an entire 
community in the nineteenth-century American West dur-
ing an important period of transition. 
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Introduction

All groups approach death and burial in ways that re�ect 
worldview, traditions, and the speci�c circumstances sur-
rounding death. Deathways are not immutable or �xed for 
any particular group; they vary within and between groups 
and change through time. However, there are regularities in 
burial practices that emerge in speci�c historical, cultural, 
and situational contexts, and some of these have material 
correlates that can be recognized archaeologically within 
a cemetery. This chapter provides the cultural context 
for the diverse groups that could have been buried in the 
Alameda-Stone cemetery.

As has been discussed in other chapters in this volume, 
Tucson at the time of the Alameda-Stone cemetery was in 
a state of economic and cultural transition. Tucson was a 
cultural and economic crossroads, where people, practices, 
and technologies were exchanged, resisted, accommo-
dated, assimilated, and transformed. Hispanic Catholics, 
Euroamerican Protestants, Jewish Euroamericans, Apache, 
O�odham, Yaqui, and the U.S. military each had distinctive 
ways of approaching death and burial, but not all people 
who were buried in the Alameda-Stone cemetery would 
have been buried by people of their same background and 
af�nity. In this way, the burial practices evident in some 
grave pits in the Alameda-Stone cemetery re�ect the at-
titudes and traditions of the mourners and burial parties, 
rather than those of the deceased themselves. Given the 
multiethnic historic context, multiple traditions could be 
represented in a single burial. 

In addition to multiple burial traditions being practiced in 
Tucson, burial traditions for many groups were changing. 
Both Hispanic Catholics and Euroamerican Protestants had 
deathways, for instance, that were undergoing fundamental 
change during the nineteenth century. New approaches to 

death and burial championed by reformists in Mexico were 
resisted in the American Southwest, but in general, burial 
practices and places of burial went from being organized 
and controlled by families, churches, and religious groups 
to becoming more secularized and institutionalized. 

Burial practices were increasingly in�uenced by pro-
fessional organizations and municipalities in order to ac-
commodate growing concerns about sanitation, egalitari-
anism, and the role of cemeteries in urban development. 
The places of burial shifted from under church �oors, in 
churchyards, or family plots, to public cemeteries placed 
on the outskirts of town. Particularly as a result of the Civil 
War, pan-religious approaches to death and burial that 
crosscut Catholic, Protestant, and Jewish belief systems 
were also emerging. These too could have in�uenced the 
attributes of individual burials in the cemetery. 

In examining the deathways of the living population of 
Tucson when the Alameda-Stone cemetery was in use, we 
discuss cosmology, eschatology, ritual, and the potential 
archaeological or material visibility of funerary practices 
in the cemetery. We pay particular attention to Hispanic 
Catholic deathways and Euroamerican Protestant death-
ways, as most of the burials in the cemetery were likely 
placed in accordance with these traditions. Attention is also 
paid to general change in deathways in the United States 
and Mexico during the nineteenth century, in order to place 
the deathways likely practiced in Tucson within a larger 
temporal and geographic context. In addition to these larger 
discussions, we present information on Apache, O�odham, 
Yaqui, and Jewish deathways, as well as on military and 
fraternal funerals, as individuals of these af�nities were 
buried in the cemetery as well. Although traditional and 
non-Christian Native American burial practices were not 
noted in our excavations, we provide information on in-
digenous non-Christian deathways practiced by Native 
Americans as a point of comparison to what was observed 
in the cemetery. 

CHAPTER  8

Deathways and Tucson’s Living 
Populat ion 1860–1880

Kristin J. Sewell, Michael Heilen, and Lynne Goldstein
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Hispanic Catholic Burial 
Practices in Mexico and 
the American Southwest

Roman Catholics perceived death as a great battle for the 
soul. The battle was either won or lost depending on prepa-
rations made for the soul�s journey and carrying out in-
structions given by the dying to the family and community 
for care of the soul after death. As such, the Catholic model 
of a good death emphasized putting the soul to rest and 
continued concern for the soul postmortem. Absolution and 
contrition were the last acts of the dying before receiving 
the Host, or viaticum, from the administering priest. These 
last rites delivered the dying from evil and prepared the 
soul for the journey toward salvation. Death was attended 
by family, neighbors, and the parish priest, and the dying 
confessed and tried to correct for their sins. Reis (1992:36) 
described one deathbed request in which a dying man at-
tempted to correct the �sins of the �esh� by marrying his 
longtime companion so that she would become his legal 
heir. Deathbed confession was an act of faith and fairness 
to the living. In 1835, Luis Pedro de Carvalho confessed 
that he had denied the legitimacy of his two daughters 
and accused their mothers of prostitution. His disclosure 
was part of �settling his account with the Creator� (Reis 
1992:36). Vigil was held over the sick and dying until the 
moment of death as the soul was particularly vulnerable 
to malevolent forces as death approached (King 1954; 
Lomnitz 2008; Reis 1992). 

Prior to death, the dying were given opportunities to 
settle debts and obligations. The will was not only a le-
gal instrument for settlement of debts and disbursement 
of goods but was also written as a set of binding instruc-
tions to family and community as to the care of the soul. 
Foremost in this instruction were requests made by the 
testator for the place of burial. Some locations were ho-
lier than others (Voekel 2002; Will de Chaparro 2007). 
Burial in churches or churchyards with their collection of 
sacred relics, images of saints for whom the church was 
dedicated, consecrated grounds, and community of the 
faithful were preferable to public cemeteries or other lo-
cations. Typically, the more coveted burial locations were 
more costly to obtain or were controlled by religious con-
fraternities that reserved burial spaces within churches and 
convents for members. 

In addition to burial in consecrated space, the dying also 
preferred proximity in death to the saints they prayed to 
during life (Voekel 2002; Will de Chaparro 2007). Saints 
were viewed as advocates and intercessors in the great 
battle for the soul. Testators often gave speci�c instruc-
tions for prayers on their behalf and masses dedicated 
to the saints of their choosing (AriŁs 1975; King 1954; 
Lomnitz 2008; Reis 1992; Voekel 2002; Will de Chaparro 

2007). Prayers from the faithful were mediated by the 
saints. Therefore, the dead in closest proximity to them 
were given an implied spiritual advantage. After burial, 
the deceased became a permanent member of the church�s 
subterranean population. In this space, the dead were an 
integral part of the community�s spiritual life in perpetuity 
and a constant reminder to the living. As Voekel (2002:39) 
observed, �how much easier [it was] for a communicant to 
remember his religious duties when kneeling directly over 
another�s mortal remains!� The soul and the body were 
inextricably linked in the minds of the faithful. Sacred 
corporeal relics decorated the altars of churches where 
the devout knelt in prayer over the mortal remains of their 
ancestors. Con�dence in the reconstitution and resurrec-
tion of the body, and security of the physical remains in 
consecrated ground were of paramount importance. In 
these spaces, the souls of the dead bene�ted from the at-
tention of the living.

Children were considered free from mortal sin and did not 
have to face judgment or the �res of purgatory to �nd their 
place in heaven. In death, children were referred to as little 
angels (los angelitos) and their death, while mournful, was a 
cause for celebration because the child would ascend to the 
glory of heaven and into the comforting arms of Santa María 
(Will de Chaparro 2007:96�98).

In order to go to heaven, however, children needed to be 
baptized, which presented a dire problem if an infant, young 
child, or even a fetus had not been given the sacrament of 
baptism prior to death and burial. Baptism was the �rst re-
ligious ceremony in the lives of most Roman Catholics and 
was a necessary ritual for salvation. As JosØ Ventura Pastor 
observed in the late eighteenth century, �religion teaches us 
that it is necessary to be washed by the salutary waters of 
baptism to be able to enjoy the glory of Paradise� (quoted 
in Rigau-PØrez 1995:377). Baptism was as indispensible for 
unborn fetuses as it was for infants and children. The royal 
cedula of 1804 issued by Carlos IV of Spain demanded that 
the fetus from any woman who died during pregnancy be 
removed in a postmortem cesarean procedure. Once the liv-
ing fetus was delivered, baptism was quickly performed to 
assure the fetus, no matter how premature, a place in heaven 
(Rigau-PØrez 1995; Will de Chaparro 2007:129�130). The 
practice of removing the fetus for baptism was not new, how-
ever. The Church had been performing postmortem cesareans 
for centuries. The law simply codi�ed the practice and made 
punishable its obstruction. 

Treatment of  the Body among 
Hispanic Catholics

Once death occurred, the body was washed. Neighbor 
women who were present during the vigil were often hired 
for this task. Sometimes the body would be treated with 
perfumes. No efforts were taken toward preservation, and 
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burial was completed as soon as possible, usually the day 
following the death. 

Few treatments were afforded the corpse. Rarely was the 
body dressed in secular street clothes but would be dressed 
in shrouds or garments resembling Franciscan robes (mor-
talhas). �The use of black mortalhas increased from the 
beginning of the nineteenth century, primarily among mar-
ried women. When combined with the cruci�x around the 
neck, these constituted the habit of Saint Rita, protector of 
sufferers� (Reis 1992:37). Children were dressed in white 
and a crown of natural, fabric, or paper �owers were placed 
upon their heads (Toor 1985:161). 

Preparations for the wake, or velorio, began immediately 
following death. A hastily constructed altar decorated with 
images of the intercessor saints, candles, and a cruci�x 
was erected in the home of the deceased. The priest began 
the rosary upon arrival of the mourners. Everyone in at-
tendance participated, including children, a stark contrast 
to Protestant customs of the period (King 1954; Moore 
1980). Like the vigil prior to death, the body, vulnerable 
to demons during the hours leading to burial, was never 
to be left unattended.

It was not until the mid-nineteenth century that requests 
for burial containers began to appear regularly in wills in 
New Mexico although they began appearing in Mexico 
many decades earlier. The rejection of burial containers 
during this time by those who could afford them repre-
sented pious virtue rather than frugality or lack of materi-
als. Will de Chaparro (2007:121) and Voekel (2002:75), 
respectively, referred to such a refusal as an effort at �con-
spicuous humility� or ��amboyant modesty,� which be-
came more common during the nineteenth century as some 
Catholics came to reject external, sensualistic, baroque 
expressions of piety for a more internal, self-directed, 
and egalitarian expression of piety. Similarly, interment 
in a habit or shroud illustrated to all the devotion of the 
deceased. Burial without a container communicated this 
devotion further still. 

Despite spiritual �delity with the dead, language used to de-
scribe the deceased lacked any sentimentality or euphemistic 
indulgences common in Protestant ceremonies. The individual 
was dead, rather than �gone� or �passed.� The body was a 
cadaver rather than �the dearly departed� (Will de Chaparro 
2007:79). Once the body was interred, this pragmatism ex-
tended to the grave. For New Mexicans, little effort was made 
to protect the corpse from the natural process of decay, and 
lime may have even been used to accelerate decay (Will de 
Chaparro 2007:119). The reality of decay was made all the 
more apparent by the closeness of the dead to the living, of-
ten leaving a horrible stench in places of worship. In keep-
ing with this close familiarity with the dead, the bones of the 
previously deceased were routinely disturbed and the stench 
of decomposition made all the more apparent as graves were 
opened to make way for new ones.

Space under church �oors and in churchyards was 
limited, and therefore graves were prone to disturbance 

rendering these places of eternal repose impermanent at 
best. As Will de Chaparro (2007:127) noted, the �idea of 
occupying a grave exclusively and in perpetuity was most 
certainly foreign to New Mexicans.� The same perspec-
tive probably applied to other Catholics in the American 
Southwest as well during the eighteenth and early nine-
teenth centuries. Remains unprotected by burial contain-
ers were easily displaced in order to make room for new 
burials, and mass graves were not uncommon, even for 
unrelated individuals who happened to die at or around 
the same time. 

The opening and reopening of grave pits within church 
�oors created irregularities in originally smooth church 
�oors and led to the release of noxious gases and stench. 
In eighteenth-century France and Mexico, the accumula-
tion of gases from decomposing bodies under church �oors 
created strange, eerie sounds and in some cases became so 
intolerable as to deter people from attending church. Gases 
from decomposing bodies were also blamed for sickness 
and death (AriŁs 1975; Voekel 2002). Famously, the un-
derground ossuaries of the catacombs of Paris, where the 
bones of the deceased were conspicuously arrayed in intri-
cate patterns, were a result of efforts to clean up the over-
�owing churchyards as they came to be deemed unsightly 
and unsanitary. Similarly, skulls and other bones in some 
New Mexican churches during the early to mid-nineteenth 
century were left laying about the church, possibly having 
been removed from burials disturbed during inhumations 
(Will de Chaparro 2007:127). 

Processions and  
Graveside Rites

For Mexican American Catholics, the funeral was charac-
terized by a spectacular procession of priests, friends, and 
family of the deceased, all carrying candles or �owers. In 
some cases, musicians would lead the group to the cem-
etery. As they were during the wake, children were an inte-
gral part of the funeral ceremony. Reis (1992:38) described 
similar Catholic practices in nineteenth-century Brazil: 
�Funeral corteges left the house at sunset, for the night 
shadows protected the living from the shadows of death. 
Funerals could be spectacular, imitating Corpus Christi 
processions or the Procession of Our Lady of Good Death, 
when music, �reworks and food and drink abounded.� 

The funerals of children were a cause for boisterous cel-
ebrations accompanied by �reworks and a band. For chil-
dren, or los angelitos, the usual symbols of mourning were 
absent and replaced with joyous music, ringing bells, food, 
and �owers. Their bodies were transformed into angels 
through the use of �oral crowns placed on their heads and 
burial clothes reminiscent of angelic forms. Children car-
ried the cof�n followed by women with jars of holy water. 
Once the cof�n was in the grave, the child�s relatives tossed 
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handfuls of earth onto the cof�n�s lid (Toor 1985:161�163; 
see also Bourke 1891:91; John Vance Lauderdale Papers, 
Reel 5, Yale Collection of Western Americana, Beinecke 
Rare Book and Manuscript Library, Yale University, New 
Haven, Connecticut). Individuals were placed in a supine 
position.

Few records exist to describe Catholic funeral rites in 
nineteenth-century Tucson. John Vance Lauderdale, a sur-
geon who spent 30 years with the U.S. Army in various 
western outposts, was stationed at Camp Lowell from 
July 1869 to September 1870. Lauderdale had many op-
portunities to view funerals in Tucson, particularly those 
of children who died from disease during the devastating 
epidemics that occurred during his residence in the town. 
Shortly after his arrival in Tucson, he recorded in his diary 
the following entry:

August 6, 1869�A funeral procession of a child 
passed this evening attended by a brass band of 
three instruments. I went to the grave and the cof-
�n was a box of this shape [drawn by Lauderdale 
as a four-sided, trapezoidal cof�n] which I �nd 
to be the one commonly used and it was covered 
with dark red cloth, and fringed about with white 
edging. When the cof�n was laid in the grave, 
the children and all as if ambitious to throw their 
handful of earth, scarcely waited for the man who 
got into the grave to �x the cof�n to get out again, 
before they shoveled with their hands the dirt from 
all sides, kicking up a great dust, and left but little 
for the grave digger to do to cover up and make 
the usual mound. But the most singular and in-
teresting part of this ceremony is the fact that the 
earth takes the place of �owers which are usu-
ally thrown upon the graves of deceased friends, 
as with us at home where they are plenty [John 
Vance Lauderdale Papers, Reel 5, Yale Collection 
of Western Americana, Beinecke Rare Book and 
Manuscript Library, Yale University, New Haven, 
Connecticut].

This description of a child�s funeral is consistent with 
Mexican funerals described by Toor (1985). A month 
later, Lauderdale contrasted two funerals, the funeral of 
a presumably Euroamerican child with the funeral of a 
Hispanic child. Lauderdale described the Hispanic burial 
as follows:

I saw a little Mexican baby�s funeral pass this eve-
ning, towards the grave yard . . . I heard the ding 
dong of the bells at the church giving me a hint 
what I might expect to see as soon as the Priest 
had said his say over the child. So pretty soon 
after, a crowd of women came shuf�ing along 
the dusty street, each with a lighted candle in her 
hand, and one or two chanted a dirge. The central 

�gure which all surrounded was a little girl say 
ten years of age, bearing upon her shoulder a very 
diminutive cof�n of this shape [drawing of a trap-
ezoidal cof�n] without the cover. Another child 
carried that. There was some covering[,] a napkin 
perhaps[,] covering the corpse, this was all. They 
carry the dead to the grave in this manner and put 
the lid on after they get there. Why they should 
have the box open, I do not know unless they de-
sire that the child shall hear the singing and per-
haps give them a chance to have one last look at it. 
All who go to the grave throw in their handful of 
earth leaving the �lling up to be done by the grave 
digger. What a strange people they are in some 
of their customs [John Vance Lauderdale Papers, 
Reel 5, Yale Collection of Western Americana, 
Beinecke Rare Book and Manuscript Library, Yale 
University, New Haven, Connecticut].

From Lauderdale�s perspective, the graveside activities of 
the local population appeared strange. Lauderdale hailed 
from New York and would have likely witnessed Catholic 
funerals prior to arriving in Arizona, although they would 
have been for people of other ethnic backgrounds, such as 
Irish or German Catholics. Still, Lauderdale seems to have 
been amused and intrigued by the strangeness of Mexican 
American Catholic funerals.

January 13, 1870�There have been one or two 
funerals today. One was a child and you know 
when a child dies it is a subject to rejoice over for 
the Mexicans. The cof�n was trimmed with fes-
toons of arti�cial �owers and going to the grave 
it was followed by a band of music which con-
sisted of one violin, a treble and a base [sic] drum. 
The tunes played if they can be called such were 
just such lively peices [sic] as they would play 
to dance by. Imagine such a crowd of men and 
women hustling along the street like a �ock of 
sheep and think of it as a funeral [John Vance 
Lauderdale Papers, Reel 5, Yale Collection of 
Western Americana, Beinecke Rare Book and 
Manuscript Library, Yale University, New Haven, 
Connecticut].

Even during times of devastating epidemics and elevated 
child mortality, the celebratory nature of child burials was 
maintained, although whether or not a band accompanied 
the procession may have been a matter of economics: 

March 1, 1870�There are a great many children 
dying in town of small pox. I have seen three or 
four funerals a day. If the friends can afford it 
they follow the cof�n with a band of music�one 
passed this evening, the band was composed of 
the following peices [sic], one violin, a treble and 
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a base [sic] drum, and playing the liveliest danc-
ing music. Boys in the crowd would run along 
and be seen playing with two sticks imitating the 
man with the violin. When a child dies it seems 
to be a matter of rejoicing in the family [John 
Vance Lauderdale Papers, Reel 5, Yale Collection 
of Western Americana, Beinecke Rare Book and 
Manuscript Library, Yale University, New Haven, 
Connecticut].

When burials were placed beneath church �oors, grave 
markers were not used (Will de Chaparro 2007:123, 215). 
Grave markers in early-nineteenth-century Mexican ceme-
teries were fairly rare as well, as a local priest would record 
grave locations in his libro de entierros. Grave markers 
did not become popular until later in the nineteenth cen-
tury. These included wooden and iron crosses, cerquitas 
(fences around graves), relicaritos (grave markers with 
deep recesses to hold items associated with the deceased), 
nichos (smaller versions of the relicarito), grave curbs (low 
enclosures, nearly �ush with the ground), decorative piles 
of �eldstones placed on top of individual graves and, infre-
quently, engraved stone markers (Barber 1993; Brock and 
Schwartz 1991; Grif�th 1992:119; Jordan 1990). 

Potential Archaeological and 
Material Visibility of   

Catholic Practices in the 
Alameda-Stone Cemetery

Because space was limited in churchyards and under church 
�oors, Hispanic Catholic burials would often disturb ear-
lier graves in order to place new ones. Archaeological evi-
dence from a variety of excavated sites in the American 
Southwest, including Tucson, demonstrate a tendency to 
move previously deposited remains aside in order to place 
new burials, with disturbed remains being returned to the 
grave in a disarticulated, bundled pile or a variety of other 
non-anatomical arrangements. In some cases, one or a few 
bones might be missing from the redeposited remains, 
which could represent the recovery of select bones as rel-
ics, or memento mori, or simply the loss or misplacement 
of bones during exhumation and reburial. In cases where a 
body already in the grave remained skeletally articulated, 
the remains were sometimes shifted to one side to accom-
modate a new interment. Despite this, little concern seems 
to have been placed in maintaining the original positioning 
or alignment of the body in earlier burials that had been 
disturbed, even though prior to disturbance many burials 
were �rst placed according to a fairly standard alignment 
and body position (Dayhuff 2002; Di Peso 1958; Hard 
and Doelle 1978; Tennis 2002; Thiel et al. 1995; Will de 
Chaparro 2007). 

As a result of multiple episodes of burial in a single 
grave pit or in overlapping grave pits, grave pits were often 
modi�ed or expanded to incorporate a new burial. Grave 
pits could thus be irregular in shape and large enough to 
accommodate multiple interments. On some occasions, 
multiple individuals were placed at the same time in a 
mass grave, but for other burials, grave pits were reopened 
or intruded into in order to place an additional interment. 
Because the rationale behind placing multiple individuals 
in the same grave could be based in practicality and ex-
pedience, it cannot be assumed that individuals buried in 
the same grave necessarily shared a familial or fraternal 
relationship; instead, their burial within the same grave 
could indicate that multiple individuals, related or not, 
died around the same time or that a burial space was re-
used simply to accommodate a new burial.

The church was the center of Catholic life in Tucson 
during the Alameda-Stone cemetery�s period of use. By 
the time the Alameda-Stone cemetery was �rst opened, the 
presidio chapel, located a little over a city block west of 
the cemetery, had been abandoned, and a temporary two-
room chapel provided by Francisco Leon, Our Lady of 
Guadalupe, was converted into a school and the slow pro-
cess of building a new church southwest of the cemetery, 
San Agustín, was begun (Thiel 2005:31; see also Horgan 
1975:268; Salpointe 1966:58�59). We might expect a large 
portion of the cemetery�s earliest Catholic population to 
be oriented with their head to the east and feet to the west 
in order to face one of Tucson�s Catholic places of wor-
ship. Possibly, later graves could have shifted to a more 
southwesterly alignment as the new San Agustín church 
came into use. Alternatively, some later burials might have 
been in�uenced by cemetery reformation and newly intro-
duced Protestant traditions, in which case, burials may have 
been oriented with heads to the west and feet to the east 
in anticipation of the resurrection of Christ. The Church 
had no hard and fast rule about this, and burial orientation 
may have been driven less by Christian tradition and more 
by available space or geographical limitations. Generally, 
however, we would expect most burials to have been placed 
along an east-west alignment and oriented according to 
important religious landmarks. Religious artifacts could 
include rosary beads, medallions, the images of saints, 
cruci�xes, and other offerings.

For those Catholics committed to achieving the baroque 
model of a good death, consecrated burial space would 
have been a necessity in the Alameda-Stone cemetery. In 
consecrated space, interments would have mirrored those 
practices already intrinsic to church burials. The reuse of 
graves, new interments intruding upon older interments, 
a mixture of cof�ned and shrouded burials, and a dense 
population of graves within the space in order to serve the 
many families wishing to bury their loved ones are com-
mon elements of church �oor and churchyard burials and 
would be expected characteristics of consecrated space 
in the Alameda-Stone cemetery. Additionally, the space 
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may have been marked with a fence or wall to distinguish 
it from the rest of the cemetery.

Not all of Tucson�s Catholic faithful would have been 
buried in consecrated ground, however. With the in�uence 
of Protestant settlers and the strengthening movement for 
cemetery reform, later generations may have viewed the 
entirety of the cemetery as sacred space and felt less deter-
mination to bury their loved ones in the already crowded 
space consecrated by the Church. Indeed, if they subscribed 
to reformist notions of enlightened piety, they may have 
viewed a simple burial within the egalitarian, undifferenti-
ated space of the public cemetery as an expression of hu-
mility and pious virtue. Alternatively, individual plots may 
have been consecrated by a Catholic priest as needed. 

Given that the baroque model of a good death represents 
an older tradition, we might expect burial in a circum-
scribed area characterized by frequent reuse of overlapping 
burial space to represent an older and more conservative 
tradition that was at odds with trends associated with the 
cemetery movement (i.e., to bury bodies individually in 
suburban plots that were left undisturbed for longer pe-
riods). We might expect such spaces to have �rst been 
used earlier than other areas of the cemetery and to have 
been used by a religiously conservative segment of the 
community whose members were more committed than 
other segments of the community to the baroque model 
of a good death.

As Will de Chaparro and Voekel each noted, the absence 
of material goods or cof�ns in a grave can be interpreted as 
a symbol of pious virtue, rather than an indicator of socio-
economic status or the availability of resources. Shrouded 
burials and burials in locally made vernacular cof�ns with-
out mass-produced hardware may represent the rejection 
of �amboyant vanity or may simply be burials interred be-
fore the widespread availability of mass-produced goods. 
Because such acts of overt piety were associated with the 
Bourbon reforms as a means to move away from extrava-
gant displays of wealth and hierarchical status, we might 
expect burials lacking in indicators of wealth to more of-
ten have occurred in areas of the cemetery where baroque 
practices were not commonly implemented. 

As discussed above, the death of a child was regarded 
differently from the death of an adult. AriŁs (1981) found 
the burial places of Catholic children in France weren�t al-
ways near their adult relatives. Sometimes, the graves were 
not located in proximity to family plots or even located 
in the same cemetery. Likewise, Will de Chaparro (2007) 
found that infants and young children were sometimes bur-
ied in concentrated areas within New Mexican churches. 
It is possible that infants and small children may have had 
a de�ned section in the cemetery reserved speci�cally for 
los angelitos. Archaeological detection of such a space, 
however, is dif�cult, as the presence of large numbers of 
child burials could be an indication of other phenomena, 
such as high mortality from epidemic disease. There were 
multiple episodes of epidemic disease during the years the 

Alameda-Stone cemetery was in use, and a dense concen-
tration of infant or child burials could indicate periods of 
high mortality. As such, spatial clustering of the very young 
should not be considered in isolation. Less ambiguous in-
dicators of the burials of los angelitos include the remains 
of crowns represented by arti�cial �owers, wire, ribbon, 
beads, or other decorative objects found near the child�s 
head. Other possible evidence for crowns found in other 
cemeteries include the discovery of pulverized mica (talco) 
or wild�ower pollen found near the crania of infants and 
children (Will de Chaparro 2007:97, 209). 

As noted above, the sacrament of baptism was essential 
to salvation, and this applied even to fetuses. Postmortem 
cesareans were performed by priests in order to perform 
baptism. Postmortem cesarean is dif�cult to infer unam-
biguously in an archaeological context. In some cases, the 
fetal remains may be interred with an adult female. Some 
archaeologists have interpreted the discovery of human 
fetal remains outside (or below) the abdominal area of 
an adult female skeleton as evidence of an obscure phe-
nomenon referred to as �cof�n birth� or the spontaneous 
ejection of fetal remains from a deceased pregnant female 
after death and burial. A more parsimonious explanation in 
this context, given the existence of a legally and religiously 
sanctioned practice, would be the practice of postmortem 
cesarean in order to baptize the unborn fetus. Evidence of 
holy water vessels placed with the fetus or the remains of 
a �oral crown of los angelitos on or near the head of the 
fetus, as was seen at the Alameda-Stone cemetery, would 
provide further support that the fetus was baptized and that 
the presence of fetal remains outside the womb could best 
be explained by the practice of postmortem cesarean. 

Protestant Burial Practices

After the Protestant Reformation in sixteenth-century 
Europe, the church�s role in death and dying became less 
signi�cant in parts of Europe, and Catholic rituals dimin-
ished in importance among Protestant deathways. The 
priest was replaced by family and neighbors, and the last 
rites were replaced by prayers. To the Protestant faithful, 
purgatory was no longer a destination. Rather, judgment 
was immediate and �nal and the soul went either to heaven 
or to hell. There was no intercession. In the absence of 
a spiritual second chance, Protestants developed an en-
hanced fear of judgment and eternal punishment. As a 
result, it became even more important to lead a virtuous 
life (Jalland 1996).

Bishop Jeremy Taylor�s The Rule and Exercises of Holy 
Dying (1857 [1651]) became the Protestant guide to a good 
death and was based at least in part on the familiar conven-
tions of the Catholic concept of a good death described in 
ars moriendi. Bishop Taylor emphasized lifelong spiritual 



223

Chapter 8 Å Deathways and Tucsonõs Living Population 1860ð1880

piety, courage, and submission to the will of God. Death 
anxiety was greatly reduced by the understanding that there 
was a purpose to death. Death was a trial of faith particu-
larly when it involved the death of a child. 

The Beautiþcation of  Death
The Protestant ideal of the good death recognized a need 
for comfort and affection rather than confession and con-
trition. The deathbed vigil was attended only by the im-
mediate family. Jalland (1996) described numerous ac-
counts of deathbed vigils in which the dying were stroked, 
caressed, and held. Companionship in the �nal days be-
came more meaningful than words offered by the clergy. 
Family members kept written records of deathbed vigils 
in which private outpourings of grief and loss were ex-
pressed. The outward expression of emotion was encour-
aged by romantic literature and art of the period. By the 
end of the eighteenth century, expression of mourning and 
memorialization evolved into the Beauti�cation of Death 
movement.

The Beauti�cation of Death movement was character-
ized by elaborate mourning, rural garden and parklike 
cemeteries, extravagant funerary accoutrements, lavish 
grave markers, and an emphasis on memorialization. The 
movement was epitomized by Queen Victoria�s extended 
period of mourning for her beloved Prince Albert. 

During the second half of the nineteenth century, 
Protestant Americans treated death as a separate life pro-
cess and segregated death from the living through language, 
ritual, material culture, and space. Steiner (2003:111) sug-
gested four explanations for increasing alienation from 
death. First, the impact of overwhelming carnage during 
the Civil War altered perceptions of the disposition of the 
dead. Second, changing scienti�c insight changed percep-
tions of immortality while simultaneously institutionalizing 
the death experience. Third, American attitudes towards 
death and burial became increasingly secularized, which 
had the effect of decreasing concern over the afterlife. 
Finally, industrialization and urbanization commercialized 
the death ritual, shifting attention away from the family 
toward a professionally managed funeral. The result, as 
Steiner noted, was that death replaced sex as the taboo 
subject in American culture.

Treatment of  the Body among 
Euroamerican Protestants

Until the early nineteenth century, the deceased�s close 
circle of friends and family were responsible for treatment 
of the corpse and burial, and most people were buried in 
family cemeteries. Corpses were �rst prepared for burial 
in the home, transported to the grave site, and then buried. 

Close relatives, often women, prepared the corpse by lay-
ing out, washing, and sometimes shaving the body, and 
then dressing it, often with a winding sheet or shroud made 
of �muslin, wool, cashmere, or a cloth material treated 
with melted wax or gummy matter� (Laderman 1996:29). 
The prepared and dressed corpse was then placed within a 
cof�n. Relatives and friends of the deceased held a vigil or 
wake from 1 to 3 days. In warmer weather, large blocks of 
ice would be used to cool the body and slow decomposition 
during the vigil period (Laderman 1996:29�31). 

By the 1830s, with population growth and urbaniza-
tion of cities in the northeastern United States, pro-
fessional undertakers began to take over the role of 
treating the body. Laderman (1996) suggested most 
Americans increasingly found dealing with the corpse 
to be distasteful and repugnant. The harsh realities of 
decomposition and putrefaction interfered with senti-
mental memory. The language used to discuss the corpse 
re�ected this sentimentality. The individual was not 
dead but �at rest� or �passed.� Euphemisms for death 
abounded. Death was transformed from a biological 
fact into nebulous eternal slumber. As Henry Raymond 
observed in Harper�s New Monthly Magazine (8 April 
1854:690�691), the corpse retained �something of the 
former selfhood.� This may explain the trend�allowed 
by the advent and subsequent popularity of photogra-
phy�of documenting the deceased in postmortem pho-
tographs. When the deceased was a child, the corpse 
was positioned in a sleeping position, sometimes held 
by siblings or parents, and appeared peacefully �at rest.� 
Adults were often photographed in their cof�ns or laid 
out for the wake. To many Americans of the nineteenth 
century, photography captured the very essence of its 
subject. Unlike paintings or drawings, photographic 
images were realism de�ned. Edgar Allan Poe, a writer 
who often explored themes of death and grief, argued, 
�the daguerreotype plate is in�nitely more accurate than 
any painting by human hands� (Steiner 2003:61).

By the 1880s, the funeral industry�which had been 
previously limited to removal of the body, cabinetry, 
livery service, and grave digging�was now responsible 
for disinfection, shaving, dressing, cosmetics, and em-
balming. The Funeral Directors� National Association 
was formed in 1882. This organization of American 
death specialists emerged from the American Civil War. 
Prior to the war, little was done to preserve the corpse. 
After the war, embalming became the cornerstone of 
the funeral industry. Embalming allowed an extended 
viewing period, and Faust (2008) and Laderman (1996) 
posit that Americans, traumatized and overwhelmed by 
death during the Civil War, found an extended viewing 
period before interment to be therapeutic. The need to 
preserve the body in perpetuity is in stark contrast to 
the Spanish Baroque model of death in which the soul 
required mitigation and the body was left to the natural 
processes of decomposition.
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Procession and Graveside Rites 
Practiced by Euroamerican 

Protestants

Before transporting the body to the grave site, prayers or 
a short service were given at the house or other familiar 
location associated with the deceased. For the proces-
sion, the cof�n containing the corpse was covered with a 
pall and either carried on foot, sometimes by children if 
a small child had died, or in times of inclement weather, 
conveyed in a carriage specially out�tted as a hearse. On 
the way to the grave site, the procession would stop at a 
meetinghouse or church for a full sermon and a �nal op-
portunity for viewing the corpse. The �nal leg of the jour-
ney to the gravesite was a mournful affair accompanied by 
tolling bells, with mourners organized in the procession 
according to the closeness of the relation to the deceased 
(Laderman 1996:32�36). At the grave site, a �local reli-
gious representative gave another discourse or prayer,� the 
pall was removed and the cof�n lowered into the grave by 
family members, friends, or a sexton, if present (Laderman 
1996:36). Graveside services often concluded with par-
ticipants throwing dirt or other materials into the grave 
to signify the �nality of the deceased�s place on earth 
(Laderman 1996:37). 

Lauderdale described the funeral of a child in Tucson, which 
was likely performed according to Protestant traditions:

September 17, 1869�That little puny child of 
Col. Brown�s died the other day, and we buried it 
in the neatest little cof�n, covered with black cloth 
and spangled with silver headed screws. After 
the service was read at the house, the cof�n was 
placed in the carriage, in which the ladies rode, 
the gentlemen going on foot, to the cemetery. 
Arriving there, the usual rough box was placed to 
receive the cof�n [John Vance Lauderdale Papers, 
Reel 5, Yale Collection of Western Americana, 
Beinecke Rare Book and Manuscript Library, Yale 
University, New Haven, Connecticut].

The industrial revolution of the nineteenth century was 
largely responsible for a rise in the middle class, which sought 
to demonstrate its new wealth through display not only in life 
but in death. Grief was expressed openly through elaborate 
mourning and ephemera. Fashionable mourning dress con-
structed from black crape, a silk fabric that became synony-
mous with Victorian mourning attire, was in high demand 
by the middle and upper classes. In the 1870s, a less ex-
pensive version of cotton and silk blend called Albert crape 
was developed to meet the demands of the lower classes 
(Curl 2001:200). Other objects of adornment fashionable 
for mourning included capes, shawls, underclothes, caps and 
bonnets, fur boas, mittens, purses, umbrellas, handkerchiefs, 

and jewelry�all in traditional black. Commemorative jew-
elry made from the hair of the dead loved one was considered 
particularly poignant. Printed ephemera included memorial 
cards, notepaper and envelopes, postmortem photographs, and 
biblical verse. Funeral processions included a funeral coach 
led by a group of fashionably dressed mourners. The cof�n 
was decorated for display, often covered in silk and out�tted 
with silver or silver-plated handles and decorative embel-
lishments. Like Catholic burials, individuals were placed in 
a supine position.

Prior to closure of the cof�n and burial, personal ob-
jects or mementos would often be placed with the de-
ceased. These objects may have been a favorite toy, utensil, 
piece of jewelry, or vocational tool used by the deceased. 
Sometimes, a photograph of the family or letter from the 
parent or spouse was included.

In Prescott, Arizona, where the population was largely 
Euroamerican, Protestant funerals were more often de-
scribed in the newspaper than they were in Tucson. As 
expected, Protestant funerals were typically solemn affairs 
in which the dead were extolled in their virtue and mourn-
ers were assured of the peace and rest that would be the 
heavenly reward of the deceased. When Margaret Grif�ths 
Hunt, the wife of the Arizona governor died in April 1870, 
it was a cause for universal mourning: 

When the sad, startling news of her decease was 
made known, the town was hushed with sorrow, 
and her funeral at noon on the second instant, (the 
day preceding the 24th anniversary of her birth-
day) was attended by the entire population, the of-
�cers from Fort Whipple, and many persons from 
the adjacent country. Prescott was never before so 
still and melancholy, every store, saloon and shop 
was closed, and no one talked or thought of busi-
ness. The Rev. Charles M. Blake, Chaplain at Fort 
Whipple, and the only clergyman here, delivered 
a touching discourse, full of beautiful allusions to 
the dead, at the Governor�s house, and ceremonies 
were also had at the grave in the pine forest near 
by. When the remains (with those of the child), 
were deposited in the earth, many wild �owers 
were scattered upon them, and the weeping audi-
ence uttered a fervent amen to the earnest prayer 
of the Chaplain for the comfort and support of 
the stricken and disconsolate partner, and that the 
spotless and lovely example of the dear departed 
might be rightly improved by the whole commu-
nity [Arizona Miner, 4 May 1867:3].

When the young merchant, Herbert Lord, died of consump-
tion and was buried temporarily in the military cemetery 
in Tucson, the Arizona Citizen reported that:

the impressive Episcopal burial service . . . called 
to mind this beautiful de�nition of man�A holy 
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mystery, a part of earth, a part of heaven, a part, 
great God, of Thee. An intimate acquaintance 
made us love and respect our late neighbor as an 
unusually upright man, true to all his obligations; 
and notwithstanding it was evident he could re-
cover or be free of pain while living, it was with 
profound sorrow, in common with all his neigh-
bors, that we followed his remains to the tomb. 
In her bereavement, Mrs. Lord has the deep sym-
pathy of the entire community [Arizona Citizen, 
9 November 1872c:3].

There were no Protestant churches in Tucson until after the 
civilian section of the Alameda-Stone cemetery had closed 
(O�Mack 2006). Protestant ministers apparently came through 
town, preaching in gambling halls, saloons, and on the streets, 
although they may not have regularly been available to oversee 
funeral services (Correspondence of Jean Baptiste Salpointe, 
University of Arizona Special Collections, MS 276, Tucson, 
Arizona). Many people of Protestant backgrounds were recent 
migrants to the town and may not have had extended networks 
of friends or family to look after their death and burial. As 
had happened during the Civil War to address a similar void 
(see below), people may have stepped in as needed to ensure 
that a fellow American received a proper burial, having died 
far from home. Given the lack of a Protestant church and the 
recent arrival of Protestant Americans in Tucson, Protestant 
services may have been somewhat improvised affairs that 
depended in their particulars on the availability of friends, 
family, and religious of�cials. When described in newspaper 
accounts, friends or colleagues are typically listed as having 
read the burial service, and a Catholic priest may have of-
fered prayers as well.

For instance, Daniel H. Stickney�a merchant, member of 
the territorial legislature, and former council president who 
died in Tucson in February 1871�appears to have been given 
a service at the council chamber in which Catholic �Father 
Jourvanceau recited a prayer, Dr. Phillips read the proceed-
ings of the Council, and Judge Cartier and Col. Dobbins 
each made remarks.� Stickney�s corpse was then conveyed 
to the military cemetery where �Dr. John H. Phillips impres-
sively read the funeral services at the grave� (Arizona Citizen, 
25 February 1871:3).

Potential Archaeological and 
Material Visibility of   

Protestant Practices in the 
Cemetery

Many of the symbols of Protestant burial or the Beauti�cation 
of Death may not be easily seen in the Alameda-Stone 
cemetery. Not only were most of the accoutrements pre-
viously mentioned used primarily away from the cemetery, 

but also the Alameda-Stone cemetery was in use prior to ar-
rival of the railroad, and many material objects may not have 
been available to Tucsonans. That is not to say, however, that 
no evidence exists.

The designation of the Alameda-Stone cemetery as a pub-
lic cemetery suggests a degree of cemetery reform and an 
increasingly diverse religious community in Tucson. Further, 
organization of the graves into linear rows, blocks, and groups 
by familial or fraternal af�liation may suggest American in-
�uence. The arid desert climate could not easily support the 
typical parklike cemetery seen in the eastern United States 
without more-modern irrigation techniques. Assistant Surgeon 
Durant described the military section in 1872 as �well kept, 
but the sandy nature of the soil prevents any attempt at beau-
tifying by means of grass or trees� (National Archives and 
Records Administration, Washington, D.C., RG 94, Entry 547, 
Bk 13:73). The organization of the cemetery into large sec-
tors with paths, walls, and fences may illustrate the attempt 
to mimic the public parks movement of the late nineteenth 
century. 

Mass-produced decorative cof�n hardware was becoming 
increasingly available by mid-century. Fashionable Tucsonans 
may have ordered hardware by catalog to out�t their locally 
manufactured cof�ns. Mass-produced cof�ns or caskets may 
have been available as well, but at great cost, and were less 
likely to have been widely available prior to arrival of the 
railroad in Tucson, which occurred after the Alameda-Stone 
cemetery closed. Goods imported from the eastern United 
States may indicate an American presence through family 
members or professional undertaking.

Additionally, inclusion of nonreligious objects in the grave 
may illustrate the importance of memorialization and the 
in�uence of increased sentimentality in Tucson funerals. 
Archaeological expression of sentimentality in isolation 
does not indicate a Protestant burial but does suggest the 
Beauti�cation of Death trend may have been gaining a foot-
hold in Tucson burial traditions. 

Jewish Burial Practices

Jewish burial practices1 have traditionally followed a 
strong set of customs and beliefs based on the Torah.2 
Although these traditions remain important in Orthodox 
and Conservative Jewish practices, some of the traditional 
customs have been modi�ed under Reform Judaism. 

1 References incorporated into this summary of Jewish practices in-
clude Kolatch (1993), Klug (2010), and Lamm (1969).
2 The word �Torah� means �to teach� in Hebrew. The Torah contains 
the basis and history of Judaism and all laws that Jews follow today 
are derived from it. The Torah consists of two parts: the Written 
Torah and the Oral Torah. The Written Torah includes the Five Books 
of Moses. The Oral Torah, which appears in modern times as the 
Mishna and Talmud, explains the Written Torah.
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However, in the nineteenth century, traditional customs 
would have been prevalent. Although Judaism was not 
immune from the widespread impact of the Beauti�cation 
of Death movement, its impact�beyond the movement of 
cemeteries to rural settings�did not come until later. Faust 
(2008) includes Jewish customs as among those affected 
by the impact of the mass deaths during the Civil War, but 
the basic customs have not signi�cantly changed. Indeed, 
among some of the most interesting Jewish documents are 
the responsas written by rabbis to clarify what Jews should 
do in uncommon situations. These documents represent 
rabbis� responses to questions concerning procedure and 
custom in unusual or new situations. One responsa ad-
dressed questions about burial raised by the Civil War.

Judaism has had a strong belief that one should embrace 
life while accepting the inevitability of death. The empha-
sis was on how one�s life should be lived and was lived 
and did not speci�cally de�ne an afterlife. It is implied, 
however, that leading a praiseworthy life would prepare 
one for what comes after life. 

The Jewish approach to death was part of a larger philos-
ophy of life in which all persons were viewed with dignity 
and respect. Even after death, the body, which once held 
a holy human life, was said to retain its sanctity. Jewish 
law and tradition endowed funeral and mourning practices 
with great religious signi�cance. To this end, Jewish fu-
nerals avoided ostentation; family and visitors re�ected in 
dress and deportment the solemnity of the occasion; �ow-
ers and music were inappropriate; embalming, cremation, 
and viewing of the body were avoided; and interment took 
place as soon as possible after death.

The practice of autopsy was contrary to Jewish law be-
cause autopsies were seen as a desecration of the body. In 
most cases, when an autopsy was recommended, the fam-
ily could refuse. However, in cases where the law required 
an autopsy, it was carried out under the supervision of a 
rabbi who was familiar with the procedures. Also, lim-
ited autopsies could be approved for instances in which 
learning something from the body might have helped the 
living. Similarly, organ donation could be seen as respect 
for the deceased, because it could bring healing to the liv-
ing, and saving a life was more important than any rules 
and laws. 

Jewish Approaches to 
Treatment of  the Body

Although the custom was for Jewish burial to take place 
within 24 hours of death, exceptions could be made for 
legal reasons, to transport the deceased, for close relatives 
to travel long distances to be at the funeral or burial, or to 
avoid burial on the Sabbath or on a major Jewish holiday. 
Jewish funerals also emphasized simplicity to avoid em-
barrassment of the poor.

It was traditional Jewish practice to perform a ritual 
washing of the body (tahara) and then to dress the body 
in a plain white linen burial shroud. In every community 
there was a special volunteer group, called the Chevra 
Kadisha that prepared the body according to religious 
guidelines. Male members of the Chevra Kadisha prepared 
men, and female members of the Chevra Kadisha prepared 
women and children. Watchers (shomrim) remained with 
the body around-the-clock from death until the funeral. 
All of these tasks for the dead were considered the high-
est form of good deed (mitzvah) because they were deeds 
that the recipient (the deceased) could not repay; it was an 
act of kindness performed without ulterior motive. Family 
members usually did not know who served in the Chevra 
Kadisha for their loved one, but custom suggests that even 
though family members could be shomrim, or friends of 
the deceased, or members of the congregation, the family 
often did not know who served.

Jewish Funeral and Post-
Funeral Rites

According to traditional practices, the funeral was held in 
a synagogue, graveside, or�in modern times�a funeral 
home. There was no visitation by friends in the presence 
of the body before the funeral. The body was placed in a 
simple wood cof�n made with no nails so as not to dis-
turb natural decomposition. An open casket, embalming, 
and cremation were not generally accepted in the Jewish 
tradition. 

The service was conducted by the rabbi and began with 
the cutting of the mourners� clothing or a black ribbon to 
symbolize the individual breaking away from loved ones. 
A minyan (at least 10 Jewish adults, traditionally males) 
was required to recite prayers. 

At the cemetery, more prayers were read, and family 
members usually participated in placing dirt directly on 
the cof�n before it was buried. This symbolized the fam-
ily�s acceptance of the �nality of death. After the burial, 
nonfamily members formed two lines and, as the mourners 
passed by them, they recited the traditional condolence: 
May God comfort you among all the mourners of Zion 
and Jerusalem. In traditional funerals, before leaving the 
cemetery, mourners washed their hands as a symbolic 
cleansing.

Instead of �owers, making a donation to a charity or 
Jewish organization was encouraged. For Jews, the initial 
mourning period, called shiva (Hebrew for seven), lasted 
7 days. During this time, members of the community vis-
ited the home of the bereaved. There, family traditions 
may have included covering mirrors (the mourning should 
not be concerned with personal vanity); burning memorial 
candles; or wearing the black ribbon or item of clothing 
that was cut. Male mourners did not shave, women did not 
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wear makeup, and couples refrained from intimacy. This 
break from daily routine symbolized the disruption that 
death had brought to their lives and demonstrated grief 
through self-sacri�ce. 

Twice a day during the shiva period, the bereaved prayed 
for their loved one. They usually returned to work after the 
shiva period, but the mourning period may have lasted a 
year. This depended on the relationship of the mourner to 
the deceased. Parents, for example, were mourned for a 
year. On the �rst anniversary of the death, they attended a 
service and unveiled the tombstone at graveside. Although 
this was custom, one could have placed and unveiled the 
tombstone earlier in the year.

Candles were lit on the yearly anniversary of a death, and 
the mourner attended services to say the special mourners� 
prayer. This yearly recognition is known as Yahrzeit.

Potential Archaeological and 
Material Visibility of   

Jewish Practices in the 
Cemetery

The archaeological visibility of Jewish mortuary practices 
should be minimal. If there was a cof�n, there should be 
no nails. The individual would not have been buried in 
clothing but in a plain white shroud. Men were sometimes 
buried with their prayer shawls, and occasionally religious 
jewelry or other religious items may have been buried with 
individuals.

An important question for the situation in nineteenth-
century Tucson is how would these customs have been 
applied? Judaism has been a pragmatic religion and also 
a religion based on community. Most Jews die and are 
buried among other Jews. However, Jewish law and tra-
ditions take into account the fact that the deceased may 
have been in a situation in which customs and traditions 
were not possible.

When Jews are included in larger cemeteries, there is 
always a special Jewish section so that appropriate reli-
gious laws can be followed. We do not know if there was 
a Jewish section of the Alameda-Stone cemetery; it seems 
unlikely because none is mentioned anywhere in Jewish or 
other records. Jews in Tucson at the time of the cemetery 
were few, but they were primarily Euroamerican tradesmen 
and entrepreneurs (Sheridan 1986); if any had died during 
the period of the cemetery, it is likely that someone would 
have written about it.

Does this suggest that no Jews were buried within the 
cemetery? Not necessarily. It is possible that there was a 
small section set aside for Jews, but because of its size 
it was not publicly noted. More likely is the possibility 
that any Jews buried in the cemetery were either (1) so-
called hidden Jews who were descendants from those 

who moved to Mexico from the Inquisition in Spain; or 
(2) Jewish peddlers or other visitors who were in the area 
for a limited time and died away from home, relatives, and 
friends. These individuals may appear as �unclaimed� or 
�isolated.�

In the case of hidden Jews, these individuals would 
likely be biologically Hispanic and may have Jewish sym-
bols or messages hidden among the common Catholic 
ones. In the case of short-term visitors away from home, 
the individual may have been buried as a Christian or 
Catholic by the Tucson community but would be biologi-
cally Euroamerican and may have Jewish items or symbols 
among his possessions. It seems likely that the Tucson 
community would not have made any special provisions 
for a stranger�they would probably have been buried in 
their clothes and may have been given a cross or other 
item that would normally accompany a burial. In sum, it 
is unlikely that the number of Jews in the cemetery would 
have been more than a few.

Military Funerals

As a result of the American Civil War, attitudes toward 
death and burial changed dramatically and in a way that 
crosscut religious and ethnic af�liation. Drew Gilpin Faust 
(2008) has argued that the Civil War, with its hundreds of 
thousands of casualties dying far from home and away 
from family and friends, resulted in the emergence of 
new attitudes towards death and burial. For Catholics and 
Protestants, there was an art to death, an ars moriendi, that 
dictated how the dying were to prepare for a good death. 
As discussed above, Catholics and Protestants held dif-
ferent assumptions about the passage of the soul beyond 
death and the relationship between mortal behaviors and 
�nal judgment. However, Faust (2008:7) argues that �by 
the 1860s many elements of the Good Death had been to a 
considerable degree separated from their explicitly theolo-
gized roots and had become as much a part of respectable 
middle-class behavior in North and South as they were the 
product or emblem of any particular religious af�liation.� 
In this way, Americans began to develop universal attitudes 
about what constituted a proper death and burial. 

Most Civil War soldiers were Protestant, but the �need 
for wartime unity and religious solidarity produced an un-
precedented level of religious interaction and cooperation 
that not only brought Protestant denominations together but 
to a considerable degree incorporated Catholics and Jews 
as well� (Faust 2008:7). A central component of achiev-
ing a good death was the role of family, especially women, 
in preparing the dying for death and burial. Witnessing a 
death, in order to gauge the state of a person�s soul, was 
important for kin to evaluate the potential for an immor-
tal reunion in heaven. An individual�s last words became 
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especially meaningful in these contexts in that they im-
parted spiritual meaning to an individual�s life and were 
considered to be intrinsically truthful based on the prox-
imity of their utterance to death and judgment. 

Death on battle�elds, in hospitals, and prisons far from 
home and family, disrupted the normal staging of a good 
death. In the place of family and friends, fellow soldiers, 
chaplains, military nurses, and doctors acted as surrogate 
family for the dying, reporting last words and attitudes to 
family members in letters, and sometimes �lling in as kin 
when the dying, as they faded from the world, believed 
themselves to be in the company of close relatives. Pictures 
of family members were cherished items that soldiers kept 
on their persons. Soldiers would focus on these mementos 
during their last moments of life as a way to compensate 
for physical separation between themselves and their lov-
ing families. When a death could not be witnessed, soldiers 
would try to read the countenance of a deceased soldier 
for evidence of their spiritual state in death. A peaceful 
appearance was interpreted as evidence for a gentle and 
easy death, and an agonized appearance signi�ed an indi-
vidual who struggled spiritually in death and died in tor-
ment (Faust 2008).

Because of overwhelming numbers of deaths, many of 
which occurred on battle�elds, a careful and respectful 
burial that met the expectations for a decent burial was of-
ten impossible. Sometimes, the dead were buried together 
in a shallow trench, or in hastily dug graves, near the place 
of death. Burial in an individual grave was generally re-
served for comrades, and enemy soldiers were more likely 
to be buried in common pits. In the �eld, cof�ns could not 
generally be supplied. As cof�ns were considered by many 
Americans to be �the basic marker of �decency� that dis-
tinguished human from animal interment,� soldiers used 
blankets, sacks, or other found materials to cover the dead 
and prevent direct contact between a soldier and the earth 
that �lled his grave (Faust 2008:73). Typically, of�cers 
received better treatment in death than the soldiers they 
commanded, and they were more likely provided cof�ns 
and their bodies more likely sent home. By contrast, most 
soldiers who died during the war were buried without cof-
�ns and away from home (Faust 2008:79). 

Because many aspects of �eld burial were unplanned 
and improvised, there was little opportunity to prepare a 
corpse for burial. In some cases, fellow soldiers made an 
effort to clean up a deceased person�s appearance, even to 
the point of washing blood from their clothes. Burials of 
comrades emphasized the personhood and individuality of 
the deceased, and efforts were made to provide a quiet and 
peaceful burial spot marked with a wooden marker bear-
ing the deceased�s name. In cases where large numbers 
of dead needed to be interred at the same time, however, 
expediency required that a common service be provided 
to all the dead.

In keeping with the principles of the good death, many 
families wanted their loved ones to be shipped home 

although this was rarely possible. The practices of refrig-
eration and embalming allowed families �to see their loved 
ones in as lifelike a state as possible, not just to be certain 
of identity but also to bid them farewell� (Faust 2008:93). 
These practices remained relatively rare during the war, 
particularly among Confederates, and were most often re-
served for of�cers and the wealthy. 

Military posts, like that in Tucson, typically had an es-
tablished burial ground where the dead of the post, as well 
as civilians associated with the post, could be buried. In 
Tucson, around 100 people were buried in the military sec-
tion of the Alameda-Stone cemetery. Around two-thirds 
of these were active military personnel at the time of their 
deaths, and the others were prominent citizens, retired per-
sonnel, and family members of military personnel. Unlike 
in the major battlegrounds, prisons, and hospitals of the 
Civil War, soldiers in Tucson did not die in great numbers 
at any one time, although there likely would have been a 
few occasions requiring the burial of multiple individuals 
as part of the same funeral. On a few occasions, they died 
during combat in dangerous territory outside of Tucson, 
and their bodies were eventually reburied in Tucson to ob-
tain a more secure, if still temporary, resting place.

Thus, unlike many of burials conducted in the �eld 
of battle, there would have been adequate time to pre-
pare for burials in the military section as well as greater 
access to materials for cof�ns and headboards. In ad-
dition, proximity to a populous town and military post 
meant that larger and more-elaborate funerals could be 
arranged. The relative rarity of military deaths allowed 
for an individual funeral that emphasized the selfhood, 
virtue, and service of the deceased to be provided. As 
with other kinds of burials placed in the cemetery, de-
scriptions of military burials are relatively rare, but not 
surprisingly, they bear a number of similarities with 
Protestant burials of the time. The main differences 
appear to be the added pomp and circumstance of mil-
itary ceremonies and preparations, which may have 
included a military escort for processions, mournful 
music played by the military band, and the dedication 
of military honors. 

The following description of the burial of Lieutenant 
R. T. Stewart, who was buried in the military section, em-
phasized the sorrow and devotion soldiers had for an of-
�cer, along with the virtues of the deceased:

All of the available men of companies D and 
E, Twenty-third Infantry, were detailed under 
command of Lieutenant Poillon to assist in bur-
rying [sic] the late Lieutenant R. T. STEWART 
with military honors. The mournful duty was 
performed in a creditable manner, each sorrow-
ful countenance gave unmistakable evidence of 
the love all, both enlisted men and of�cers, bore 
their late comrade in arms, and the large num-
ber of citizens who followed him to the grave 
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did so with sad hearts, for in him they had ever 
found a friend who sympathized with them in 
their af�ictions and did all he could to lighten 
their burthens. He was a true soldier, a gener-
ous friend and an honest man [Arizona Citizen, 
31 August 1872d:2].

The funeral of Captain Phillip Dwyer at Camp Date Creek 
in August 1872 provides another example of a military 
funeral as may have occurred in the military section in 
Tucson:

Many strange sights have I seen, but none that 
produced a stranger or more pathetic appeal to 
my emotions than the funeral of Phil Dwyer; we 
got together just as good an apology for a cof�n 
as that timberless country would furnish, and then 
wrapped our dead friend in his regimentals, and all 
hands were then ready to start for the cemetery. 

At the head marched Mr. Hugus, Doctor 
Williams (the Indian agent), myself, and 
Lieutenant Hay, of the Twenty-third Infantry, who 
arrived at the post early in the morning; then came 
the troop of cavalry, dismounted, and all the ci-
vilians living in and around the camp; and lastly 
every Indian man, woman, or child able to walk 
or toddle, for all of them, young or old, good or 
bad, loved Phil Dwyer. The soldiers and civilians 
formed in one line at the head of the grave, and the 
Apache-Yumas in two long lines at right angles to 
them, and on each side. The few short, expressive, 
and tender sentences of the burial service were 
read, then the bugles sang taps, and three volleys 
were �red across the hills, the clods rattled down 
on the breast of the dead, and the ceremony was 
over [Bourke 1891:169].

The most complete description we have for a military 
burial placed in the military section of the Alameda-
Stone cemetery was that of Corporal John Lyons. 
Importantly, this was the last recorded burial placed 
in the cemetery, and unlike nearly all other burials in 
the cemetery, was placed after the railroad had arrived 
in Tucson and a greater variety of goods was becom-
ing available: 

The mortal remains of Corporal John Lyon[s], 
of Company M 6th Cavalry, were on Sunday last 
deposited in their �nal resting place in the mili-
tary cemetery of the city . . . . He was buried with 
military honors, and all the ceremonies were of 
the most impressive of character. The order of 
the procession was as follows: Band of the Sixth 
Cavalry; Non-Commissioned Of�cers Acting as 
Pall Bearers [surrounding the Hearse]; Horse of 
Corporal Lyons; Detachment of Company M, 

Sixth Cavalry, dismounted, detailed as �ring 
party, marching with reversed arms; Detachment 
of Company M, Sixth Cavalry, mounted; Captain 
Rafferty, Lieutenants Perine and Blake, of 
Company M, Sixth Cavalry, mounted.

The horse of the deceased with its sable 
covering, vacant saddle, the arms of the dead 
soldier, and his boots reversed in the stirrups, 
was one of the most affecting portions of the sad 
ceremonies.

The remains were taken to the Roman 
Catholic Church, where a portion of the services 
for the dead were performed. The column then re-
formed and proceeded to the cemetery. The troops 
formed in the enclosure; the cof�n, wrapped in the 
American �ag, was then taken from the hearse to 
the grave, and after being deposited therein, the 
�nal services of the church were performed by 
Father Antonio; then three volleys were �red; the 
band played a dirge, and the ceremonies were over 
[Arizona Weekly Star, 27 January 1881:3].

Most graves in the military cemetery were marked 
with painted wooden headboards. These headboards 
decomposed rapidly, however. Personal information 
on headboards soon became illegible through exposure 
to the elements, and many headboards did not survive 
to indicate the location of burial. By 1884, only a few 
headboards remained, and fewer still contained any 
legible information on their surfaces. There is also his-
torical evidence for the use of an aboveground vault, 
a stone marker, and, possibly, two adobe grave curbs 
in the military section. On the undated plat map of the 
military section, Burial Number 34 in the northeastern 
quadrant of the military section is indicated as being 
marked by a �Cement Tomb, Arched.� Also, on the 
1873 burial list, the graves of Sergeant J. C. McQuade 
and Private J. L. Richards are indicated as marked with 
an �adobe mound.� Apparently, at least one grave marker 
of marble slab remained in the cemetery after it was 
of�cially closed, but even it was largely destroyed be-
fore burials from the military cemetery were removed 
to Fort Lowell:

At the head of one [grave] stood a marble slab (the 
only one in the cemetery) erected by his company 
to perpetuate the name of a comrade, a young 
Englishman, aged twenty three, but it is now bro-
ken in pieces and the grave is to be leveled off. 
In rows on either side, sleep scores of others, 
who perhaps were not less meritorious or brave 
but whose mounds, marked only by the regula-
tion board, which time has seamed and worn till 
not a line remains to tell who they were, how 
they fought and where they fell [Arizona Weekly 
Citizen, 18 February 1883].
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Potential Archaeological and 
Material Visibility of   

U.S. Military Burial Practices 
in the Cemetery

Because most of the burials originally placed in the mili-
tary section of the Alameda-Stone cemetery were exhumed 
in 1884, the archaeological characteristics of many military 
burials were irrevocably altered. We would expect military 
burials to have shared characteristics with Protestant buri-
als and, more generally, with pan-religious notions of a 
good death that emerged during the Civil War (Faust 2008). 
Soldiers would likely have been buried in military attire, 
with military buttons and military-issued footwear more 
likely to have been preserved in archaeological context. 
Spent ammunition resulting from volleys �red during the 
graveside service might also have been scattered within 
the grave �ll or on the surface.

Exhumation resulted in the removal of most, if not 
all, remains from grave pits. However, given the incom-
pleteness of exhumations and decomposition occurring 
since burial, remnants of clothing and some skeletal el-
ements, particularly small appendicular elements and 
teeth, would have been left behind in grave pits. Because 
burials were removed during a single concentrated ef-
fort, artifacts from military burials may have been re-
deposited in adjacent grave pits or left at the surface. 
This would have mixed deposits between graves, com-
plicating the effort to associate materials within grave 
pits with a speci�c burial event.

Apache Deathways

Curtis (1908:192) wrote that when an Apache died, the 
spirit followed the path of the Milky Way to an after-
world of �peace and plenty.� The dead were dressed in �ne 
clothes, ceremonially painted, and wrapped with blankets, 
animal hides, or mats. Burials were often placed by rela-
tives in rock crevices or sometimes in the stumps of trees. 
Bodies were placed in a variety of positions, including 
face down. Along with the deceased were placed weapons, 
clothing, and other items. Apache graves were marked, or 
covered, with carefully placed layers or piles of stones and 
sometimes with layers of brush placed atop the stones. One 
or more horses may also have been killed to accompany the 
dead in their celestial journey. Infants were placed on cra-
dleboards �on the upper branches of large cedar or pinon 
trees� because it was believed that the souls of infants were 
not strong enough to pass through the stones of an adult�s 
burial (Curtis 1908:192). Wailing for the dead was per-
formed by kin and friends, who would mourn for periods 

from a month to a year. Mourning sometimes included cut-
ting of the hair and the practice of scari�cation. 

Goodwin (1942:518�521) later reported a different but 
overlapping set of burial practices among the Western 
Apache. Goodwin�s informant indicated that the dead were 
dressed in �ne clothes and their hair washed and combed. 
Bodies of men were prepared by men and sometimes a 
man�s wife or sister, and the bodies of women were pre-
pared mostly by sisters. If an adult had died, a gun would 
be �red four times when the person died. The body would 
be left in the wickiup all night, where people would sit with 
the deceased and mourn the death. A horse or cow would 
sometimes be killed to feed the mourners and would be 
eaten around midnight. In the morning, the body would 
be prepared for burial, if not prepared the previous day, 
and a hole would be broken through the east wall of the 
wickiup through which the body would be removed from 
the wickiup for burial. 

Four gunshots would be �red again when the process 
of burial was commenced. Kin would be buried close 
together, if possible, but in separate graves. Goodwin�s 
(1942:519) informant stated that in the remembered past, 
the dead would be buried in extended position, rather than 
in �exed position, �with their head toward the sun,� pos-
sibly so that when the dead rose they would go �off to the 
east, the land of the dead.� Rather than being buried in a 
grave, elderly individuals who had died were sometimes 
left in the wickiup. In such cases, the wickiup would be 
collapsed over the body and the settlement moved to a 
new location. In order to prevent the dead from return-
ing to the world of the living, prayers were offered at the 
grave and ashes were placed over the grave, �rst by close 
kin. Food was also placed on the grave for the dead. After 
burial, dirt from the grave was brushed off clothing and 
removed from moccasins; the hands of participants also 
needed to be washed with water before eating. Goodwin 
(1942:520) implies that earlier puri�cation rituals may 
have been more intensive. 

After burial, mourners would leave the grave site on 
separate paths, taking pains to not follow the path they took 
to arrive at the grave site. The wickiup of the deceased was 
burned, and close male relatives had to visit the grave on 
four separate occasions to ensure that it remained in good 
condition. If killed on the warpath, individuals were buried 
more expediently in rock crevices, without food or ashes, 
perhaps in a manner similar to that described by Curtis. 
Under these circumstances, close kin would cut their hair 
and wail upon learning of the death of their relative. Two 
or three horses or cattle would be killed for the deceased 
relative, the man�s wickiup and property would be burned, 
and the deceased�s wife and children would move to an-
other settlement (Goodwin 1942:519�520).

The burial of one Apache in Tucson was described in 
the Arizona Citizen, although this individual may have 
been placed in the Court Street Cemetery. The civilian 
section of the Alameda-Stone cemetery had been closed 
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by this time, and this individual was not listed in military 
records as having been buried in the military section of 
the Alameda-Stone cemetery, which remained open until 
1881 (O�Mack 2006, Appendix C). The account, however, 
illustrates the intense mourning practiced by Apache and 
the interest in burying or destroying all of the deceased�s 
belongings. The account also suggests that Apaches were 
directly involved with the burial of a fellow Apache and 
in�uenced characteristics of the burial: 

The widow [of] �NARBONA,� the late Apache 
interpreter of the Chiricahua reservation, left here 
for home by Tuesday�s buckboard. Mr. Appel in-
forms us that she was very pleased with her treat-
ment in Tucson, and that she would so report to 
her people. When the body of her husband was 
put in the grave, she wanted to be buried with it, 
and exhibited much fear lest it would be taken up, 
but was �nally made to understand that nothing 
of the kind would be done, and that it would be 
allowed to remain just where buried. She exhib-
ited as great feeling for the loss of her husband 
as any woman could, and desired everything be-
longing to him buried or destroyed, according 
to the customs of her tribe. Apaches of her own 
tribe dug the grave, and she desired they should be 
paid for their service, and said that Capt. Jeffords 
their agent would see that all outlays were re-
paid. She exhibited great faith in Capt. Jeffords 
will to treat her people right and also to pay those 
who rendered them a service [Arizona Citizen, 
4 December 1875:3].

Potential Archaeological and 
Material Visibility of   

Traditional Apache Burial 
Practices in the Cemetery

Most of the burial practices attributed to Apaches would not 
have been observed in the cemetery, which fundamentally 
represented a different location than was common for Apache 
burials. Such burials may have included burial in traditional 
clothing, the use of red ocher and other pigments to paint the 
body, and the inclusion of weapons and tools within the grave. 
Individuals may have been wrapped in blankets, hides, or 
mats, and covered with stones. Despite a lack of evidence of 
traditional Apache burial practices, at least several Apaches 
were buried in the Alameda-Stone cemetery (O�Mack 2006). 
Because these individuals typically had worked as scouts or 
interpreters, their burials may have accommodated burial 
practices common to Hispanics and Euroamericans, and they 
may have taken place in the military section. 

O’odham Deathways

Catholicism �rst came to the Santa Cruz River valley in 
the late 1600s with Jesuit priest Father Eusebio Kino, be-
ginning a program of missionization that continued for 
nearly two centuries. As the area was a remote frontier, 
the presence of Catholic priests was inconsistent at best. 
Their stays at missions, presidios, and visitas in the Santa 
Cruz River valley were typically brief and focused on per-
forming priestly sacraments, such as baptism or marriage. 
Their infrequent presence may have meant that priests 
were not generally available to participate in the burial of 
Catholic O�odham. 

Despite repeated efforts to convert the O�odham of the 
Santa Cruz River valley to Catholicism, missionaries com-
plained into the late 1860s that the exercise of Christian 
traditions among the O�odham represented only a thin 
veneer over a fundamentally non-Christian religious per-
spective. Thus, we cannot expect O�odham Catholic death-
ways to have been identical to those of Hispanic Catholics 
in Tucson, although there could have been considerable 
overlap in basic practices. In addition to O�odham who 
adopted and accommodated aspects of Catholicism in their 
religious practice, other O�odham rejected Catholicism and 
practiced traditional, non-Christian deathways. 

At San Xavier del Bac, a Christian cemetery was de-
veloped west of the church, where the Catholic faithful 
buried their dead. The O�odham who did not practice 
Christianity, however, buried their dead on a hill to the 
east of the church according to an entirely different set 
of burial practices (Lumholtz 1912). In Tucson, tradi-
tional O�odham burials may have been placed on the south 
side of Tumamoc Hill, along with the burials of Apaches 
(University of Arizona 2008:25). 

Traditional O’odham 
Deathways

Historical and archaeological evidence indicates that 
O�odham traditionally placed the dead in �exed position 
within circular or subrectangular burial chambers. Burials 
were placed at a distance from the village, sometimes at 
the base or sides of a hill or in mesquite bosques. Burial 
chambers were partly excavated belowground and extended 
aboveground with a low rock wall that was tall enough to 
accommodate the body placed in a �exed, sitting position 
within the grave. Logs and timber were laid across the top 
of this structure to cover the grave. Graves were prepared 
when death was anticipated and were left unused if a per-
son recovered from sickness.

Traditional O�odham burial ceremonies generally 
took place at night and were accompanied by chanting 
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or wailing. All of the belongings of the deceased were 
burned, including cattle and horses, and the meat was 
used to feed mourners, who would stay in the village for 
an extended period after burial. Both women and men cut 
their hair as a sign of mourning. Infanticide was reported 
to have been practiced in cases where a woman�s husband 
died and the chances of caring for an infant were slim 
(Bandelier 1890:251�252; Gaillard 1894:294; Lumholtz 
1912:11�12; Masich 2006:200; Russell 1908:193�195; ten 
Kate 2004:81; Yarrow 2006:19�20).

Clothing, ornaments, and tools were placed with remains 
both within and outside the grave. Lumholtz  (1912:11) 
reported that at San Xavier del Bac

Many such chambers are in time joined together 
and form singular looking structures, ugly and 
irregular in shape, being at the widest part from 
twenty to thirty feet across. After the lapse of some 
time the roof may fall in, allowing a peep down at 
the desiccated human remains, near which may 
have been placed objects such as arrow stretchers, 
plumes, ornaments, and trinkets. I often later saw 
pottery vessels that had contained food or drink 
standing near the newly erected chambers. Where 
there are trees near by, bundles of clothing for the 
use of the departed in the next life may be seen 
among the branches.

Burial in a suitable grave was apparently essential to 
keep the deceased spirit from wandering the earth and 
molesting the living. A California Volunteer who trav-
eled with the California Column in 1862 reported, �The 
Pimos . . . believe, if a body is suitably buried, it will go 
to heaven; but if left disinterred, it will remain like the 
ghost of Hamlet�s father, restless and unhappy until its 
crimes shall have been expiated� (reprinted in Masich 
2006:200). The validity and accuracy of this statement 
is dif�cult to gauge, given the observer�s likely unfa-
miliarity with O�odham language and customs. More 
than a century later, Bell et al. (1980:103) described the 
Hia C�ed O�odham death ceremony, which must occur 
immediately after death, as a series of preparations de-
signed �to safeguard the deceased spirit in reaching its 
destination.� If preparations are not done immediately, 
evil spirits could �enter the deceased�s body, [and] After 
death, close relatives cut the hair of the deceased and 
immediate family, to prevent saying the deceased name 
and disturbing him or her. The deceased is fully dressed, 
including in shoes, and if a man, his horse is killed to 
accompany him� (Bell et al. 1980:103).

Burials interpreted to have been those of historical-
period Tohono O�odham or Hia C�ed O�odham have 
been documented in archaeological investigations (Ayres 
1970; Bell et al. 1980; Madsen 1993). For instance, 
Ayres (1970) documented the accidental discovery of a 
Tohono O�odham burial on the property of Jacinto Flores 

on the San Xavier Indian Reservation, approximately 
one-quarter mile south of the mission of San Xavier del 
Bac. The burial was covered by a layer of angular basalt 
rocks and contained a 40�50-year-old woman of prob-
able Native American descent. The woman�s body was 
�exed and lying on its right side, which could indicate 
either deliberate placement in that position or that the 
corpse had fallen to one side after burial. Interestingly, 
artifacts found with the burial included a necklace of 
187 tubular shell beads (Vermicularia sp.), two bone 
awls, an unworked turtle plastron, an unworked prong-
horn antelope tibia (Antilocapra americana), and a 
Hopi polychrome bowl dated to around A.D. 1700. Ayres 
(1970) suggested the bowl may have been obtained from 
Hopi traders or acquired initially by a Catholic priest as 
a gift and suggests the burial may have been placed in 
the late seventeenth or early eighteenth centuries. Pits 
dug within talus slopes and associated with Piman pot-
tery have also been interpreted as the collapsed remnants 
of possible O�odham graves (Madsen 1993). 

Variations on practices attributed to the Tohono 
O�odham may have been practiced by Hia C�ed 
O�odham. Thirty-four graves at the Hia C�ed O�odham 
cemetery at Quitobaquito Springs, in the southern 
part of Organ Pipe Cactus National Monument near 
the United States�Mexico border, were documented 
prior to stabilization (Bell et al. 1980:15). Artifacts 
found at the cemetery, as well as the death dates of 
people known to have been buried there, suggest the 
cemetery was used possibly between 1890 and 1945, 
and possibly earlier. Based on surface observations 
of grave features, rectangular to oval grave pits were 
dug through a thin soil to bedrock, and two or more 
layers of wood, usually mesquite, were placed over 
the deceased after they were placed in the grave pits. 
�[S]maller poles, branches, cactus, ribs, or milled 
lumber [were] laid at right angles to the primary roof-
ing material� (Bell et al. 1980:17). The grave was 
then covered with rocks and probably dirt as well, 
although little dirt remained at the time of record-
ing. Containers and utensils, possibly corresponding 
to the placement of food offerings, were scattered 
on the ground surface. A small suitcase discovered 
at the southern edge of the site was interpreted as a 
possible burial container for a child, and wood boards 
in another child�s burial were interpreted as evidence 
of a possible burial container. Wooden crosses were 
used to mark grave pits. Grave orientation varied, but 
tended to be roughly east-southeast�west-northwest. 
Several graves were placed in clusters, were similarly 
constructed, and in some cases had shared walls or 
roofs, suggesting a close association between individ-
uals in those graves. A living individual, Candalaria 
Orozco, was able to identify who was in each grave 
by reviewing a map in 1980, and indicated that many 
of the dead were closely related.


