
Bulletin of the 

TEXAS 
ARCHEOLOGICAL 

SOCIETY Volume 81/2010 

Timothy K. Perttula, Editor 

Published by 

TE 
ARCHEOLOGICAL 

SOCIETY 

at Austin 

2010 





CONTENTS 

El Baluarte del Sur: Archeological and Historical Investigations of the Southeast Bastion 
at Presidio San Saba (41MN1), Menard County, Texas 

Bennett R. Kimbell ........................................................... 1 

Hunter-Gatherer Resource Acquisition and Use in the Lower Bosque River Basin 
during the Late Archaic 

Karl W. Kibler and Gemma Mehalchick . ........................................ 103 

The Browning Site (41SM195A) Lithics: Considering Patterns of Identity 
and Interaction through Lithic Analysis 

Harry Shafer and Mark Walters . .............................................. 127 

Towards a Genealogy of Texas Stone Projectile Points 
Steve Carpenter and Pierre Paquin ............................................ 153 

A Site-Planning Analysis of Historic Downtown Austin, Texas 
Brett A. Houk ............................................................. 177 

Dental Pathology as an Ethnic Marker on the upper Texas Coast 
Matthew S. Taylor ........................................................... 191 

Chronological Bibliography of Lower Pecos Archeology 
Grant D. Hall and Stephen L. Black . ........................................... 205 

An Introductory Handbook of Texas Archeology, by Dee Ann Suhm and Alex Krieger, 
with the collaboration of Edward B. Jelks. 2009 Facsimile Reprint, Gustav's Library 

Reviewed by Harry J Shafer ................................................. 227 

Handbook of Texas Archeology: Type Descriptions, by Dee Ann Suhm and Edward B. Jelks. 
2009 Facsimile Reprint with new Forward by Dee Ann Suhm Story and Edward B. Jelks, 
Gustav's Library 

Reviewed by Harry J. Shafer ................................................. 235 

iii 





El Baluarte del Sur: Archeological and Historical 
Investigations of the Southeast Bastion 

at Presidio San Saba (41MN1), Menard County, Texas 

Bennett R. Kimbell 

ABSTRACT 

Presidio San Luis de las Amarillas, better known as Presidio de San Saba, was founded in 1757 in what is now 
Menard County, Texas. The presidio was part of the Spanish crown's effort to expand its northern frontier in 
New Spain and likely was intended as part of a chain of settlements between San Antonio and Santa Fe. The 
presidio also was built to protect nearby Mission Santa Cruz de San Saba. Spain's plan for northward expansion 
was dramatically halted on March 16, 1758, when a coalition of various Wichita and Caddo groups, known as 
Nortefws, along with their Comanche allies, burned the mission and killed a number of mission residents, includ
ing two priests. The mission effort there was abandoned, but the presidio remained in use until 1770, when it was 
relocated to the Rio Grande. 

A number of historical documents relating to the presidio survive, including three contemporary plan maps 
of the fortifications. These three plan maps differ in a number of ways, including the shape of the southeast 
bastion. 

Archeological investigations by Texas Tech University and the Texas Archeological Society have uncovered 
large portions of the presidio foundations, including the entire southeast bastion. I examine the archeological 
and documentary evidence to determine the accuracy of the maps and other historical sources concerning the 
southeast bastion. A construction sequence for the structure is also proposed, along with a discussion of the 
bastion's appearance in its final form. Analysis of the artifacts found within the bastion aid in understanding 
life within the structure for soldiers on duty. The effectiveness of the bastion as a defensive structure based on 
the archeological and documentary evidence is also examined. 

Only through a critical analysis of the archeological and documentary data was a fuller understanding of the 
form and function of the southeast bastion at San Saba obtained. Information from this study can help to il
luminate one aspect of life on the military frontier of 18th century Texas. 

INTRODUCTION 

... certainly in its fortification-being 
built with stone-it resembles a castle 
and dominates the entire presidia which 
it can easily defend ... when completed, 
his Majesty will have here the strongest 
presidia known in these lands. (Felipe 
Rabago y Teran to the Marques de Cruil
las, November 6, 1761 [Wolf 2005:53]) 

It is in the form of a square 52 toesas in 
length and is badly constructed. It has 
two bastions that are ill aligned with 
their opposed angles, and a stone wall 
two toesas in height. This is a fortifica
tion that is as barbarous as the enemy 

who attacks it. (Excerpt from the diary 
of the Marques de Rubi, 1767 [Jackson 
and Foster 1995:114]) 

These two contradictory statements concerning 
the architecture of Presidio San Saba illuminate the 
difficulties of relying solely on historical documents 
for information about the past. Which statement is 
more accurate? Historical archeology, in many cases, 
can clarify such ambiguities. In this article I will 
demonstrate the value of archeology in the analysis 
of historical records-such as architectural plan 
maps and descriptions of historical sites-using the 
southeastern defensive baluarte (hereafter referred to 
as a "bastion") of Presidio San Saba ( 4 lMNl ), an 18th 
century Spanish fortification near Menard, Texas, as a 
case study (Figures 1-2). An analysis of documentary 

Bulletin of the Texas Archeological Society 81 (2010) 



2 Texas Archeological Society 

"'·----~~v 
5c;:1~U.r.-,U~ 

should be understood as primary." As 
originally constructed, the presidio for
tifications consisted of a crude wooden 
stockade with four adobe bastions, one 
at each corner of the stockade (Wolf 
2005). Less than a year later, a coalition 
of various Wichita and Caddo groups, 
known collectively to the Spanish as the 
Nortefios, along with their Comanche 
allies, destroyed the mission in order to 
punish the Spanish for their perceived 
alliance with their ancestral enemy, 
the Lipan (Barr 2007; Wade 2003; for 
archeological investigations concern
ing Mission Santa Cruz de San Saba, 
see Hindes et al. [1995]; McWilliams 
[2001]; Mc Williams and Boyd [2008]). 

Figure 1. Map showing Presidio San Saba in relation to Spanish Texas 
and Northern Mexico; San Saba is circled (Jackson 1989:frontispiece). 

Following this event and a punitive 
expedition against the Norteiios along 
the Red River in 17 59, the Spanish gave 
up the San Saba mission venture but de
cided to keep the presidio in the region 
to buff er the Spanish settlement of San 
Antonio de Bexar from the Nortefios, 
and, especially, their Comanche allies 
(Weddle 1999, 2007). Colonel Diego 
Ortiz Parrilla, commander of the pre
sidia and leader of the punitive expedi
tion, was relieved of his command and 
replaced by Captain Felipe de Rabago 
y Teran, who took full command of the 
garrison by 1761 (see Chipman and 
Joseph [1999]; Chipman and Lopez 
Elizondo [2007]; and Weddle [2007] 
for more information on the life of this 

and archeological data will delineate the size and 
shape of the southeast bastion, propose a possible 
construction sequence, and evaluate the bastion's 
function and effectiveness as a defensive structure. 

Presidio de San Luis de las Amarillas, better 
known as Presidio San Saba, was established in 
1757 to protect Mission Santa Cruz de San Saba, 
a mission to the Lipan Apache along the Rio de 
San Saba, established the same year (Dunn 1914; 
Weddle 1999; Wade 2003). Clearly, Presidio San 
Saba was also intended to serve an offensive pur
pose, judging from the size of its garrison and its 
location on the northernmost edge of the Spanish 
frontier (Serrano Alvarez and Kuethe 2007). In fact, 
Serrano Alvarez and Kuethe (2007:8) argue that "the 
military objective during the operations at San Saba 

infamous commander before and after 
his time at San Saba). Shortly after his arrival at 
San Saba, Rabago commenced a reconstruction of 
the presidia, again with a wooden stockade, but this 
time with two bastions, in the northwest and south
east corners. A few months later, Rabago initiated 
the conversion of the wooden fortification to stone 
(Wolf 2005). 

In 1766-1767, the Marques de Rubi conducted 
an inspection tour of the interior presidios (Jackson 
1998; White 1951).As part of the tour, Rubf took en
gineer Nicolas de Lafora, a member of the Spanish 
Royal Corps of Engineers, and draftsman Joseph de 
Urrutia, a member of the Royal Regiment of Amer
ica, in order to produce plan maps of each presidia 
and then to create an accurate map of the northern 
frontier of New Spain (Fireman 1977; Jackson and 
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structures as needed. The fortifications 

apparently fell into ruins by the early 

19th century (Weddle 1999). 

The Texas Centennial Commis

sion began a partial reconstruction 

of the Presidio San Saba in 1936 and 

completed it in 1937. However, only 

the northwest portion of the fort was 

reconstructed, and not all of the re-

constructed walls follow the original 

wall foundations. The reconstructed 

structure fell into disrepair soon after 

it was built, and the ruins remain at the 

site today (Walter et al. 2005). In the 

1960s, a golf course was created over 

a portion of the site, including a road, 

golf cart paths, and a sprinkler system, 

causing it considerable damage. 

The first archeological work 

conducted at the presidio site was a 

Figure 2. Location of Menard County, Texas (base maps courtesy ESRI). surface survey by A. T. Jackson and 

A. M. Woolsey in 1934, prior to the

Foster 1995; White 1951). The documents produced 

by the Rubi inspection tour provide a wealth of 

source material for historians and archeologists 

alike. The presidio site was abandoned in 1768 when 

the garrison moved to Mission San Lorenzo without 

approval from the Viceroy (Rabago to the Marques 

de Croix, July 20, 1768). Rabago kept the garrison 

at San Lorenzo until 1769, when he was relieved of 

his command and replaced by Manuel Antonio de 

Oca, who briefly reoccupied San Saba, but himself 

abandoned the site in 1770, again returning to San 

Lorenzo (Weddle 1999). Later that same year, Oca 

moved the garrison to the Villa de San Fernando de 

Austria (present day Zaragoza), Coahuila (Oca to 

the Viceroy, June 11, 1770). Oca was removed from 

command of the garrison and replaced by Lieuten

ant Colonel Hugo O'Conor. Before O'Conor could 

take command, he was promoted to Commandant

Inspector of the Interior Provinces (Cutter 1994; 

Vigness 1967). The garrison remained at San Fer

nando de Austria until 1773, under the leadership 

of Captain Francisco Martinez (Cutter 1994). It 

was then transferred to the San Vicente pass on the 

Rio Grande, where it remained until the garrison 

was disbanded in 1782 (Cutter 1994; Ivey 1990). 

San Saba, at its Menard location, was reoccupied 

several more times by other Spanish forces, Native 

Americans, and early Anglo-American settlers to 

the area, and modifications were likely made to the 

reconstruction. The archeologists dis

covered a large midden deposit just outside the south 

wall, "between the fort and river" (Jackson 1934:2). 

Jackson (1934:3) noted that "It would be thoroughly 

worth while at some future time to do several days 

digging in the midden deposit just south of the mis

sion [sic] on the bank of the river. No other part of 

the site is sufficiently dense to justify excavation." 

Dr. Kathleen Gilmore and Dessamae Lorrain 

conducted the first modem archeological investi

gations at San Saba in 1967. This consisted of a 

pedestrian reconnaissance and two test excavations, 

one along the south wall and the other in the center 

of a room along the west wall. Only the south wall 

excavation exposed architectural remains, namely a 

segment of the wall (Gilmore 1967). In 1981, James 

Ivey conducted an intensive pedestrian survey and 

produced the first measured archeological plan map 

of the presidio ruins (Figure 3). Ivey mapped the 

1937 reconstruction as it stood and then measured 

the remains of the original wall foundations, visible 

as low mounds on the surface, and mapped them in 

place. Based on his investigations and the Lafora 

map, Ivey also drew a virtual reconstruction of the 

structure as it might have looked in 1767 (Ivey 1981). 

An impact assessment for a planned channel 

dam on the river led to a reconnaissance of the site in 

1984 by Joseph H. Labadie and George H. Deaton of 

the Center for Archaeological Research at the Uni

versity of Texas at San Antonio. The archeologists 
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Figure 3. Plan view of remains of Presidio San Saba as 
mapped by Ivey (1981:5). 

arrived to find that recently dug trenches for a golf 
course sprinkler system had caused considerable 
damage to portions of the site along the south and 
west walls of the compound (Labadie 1985). Using 
Ivey's (1981) map, Labadie (1985) marked the lay
out of the sprinkler system on the site and noted its 
impact on buried features. In 1988 Darrell Creel and 
Joseph Powell briefly visited the site and collected 
surface artifacts from two areas, which they marked 
on a map. Creel and Powell noted damage caused by 
golf cart paths and vehicles, especially to the south 
wall (Powell 1988). 

Beginning in 2000, the Texas Tech University 
(TTU) Archaeological Field School, under the direc
tion of Dr. Tamra L. Walter and Dr. Grant D. Hall, 
has conducted intensive archeological investigations 
at Presidio San Saba. Members of the Texas Archeo
logical Society (TAS), in conjunction with the TTU 
field school, have also conducted additional excava
tions during the summers of 2003, 2004, and 2007. 
In November 2004, a remote sensing survey was 
conducted on portions of the presidio ruins, which 
included both ground-penetrating radar (GPR) 
(Figure 4) and magnetometer surveys by the Texas 
Historical Commission (Osburn 2004). 

Although historians have written much about 
Presidio San Saba, many of the descriptions of the 
architecture are based on documentary sources that 

either were not critically analyzed or were published 
prior to archeological work at the site. Unfortunate
ly, many researchers make assumptions that maps 
and other documents are accurate representations of 
the reality of the period. One must take into account 
the social and political context in which a document 
was produced. For example, plan maps should not 
be used by archeologists only to confirm excavation 
results or fill in missing details. Ideally, the plan 
maps and descriptions should be critically assessed 
and compared with the archeological record. Such 
maps can be a powerful source of information if 
they are treated independently from the archeologi
cal data, and the differences are exposed (Pickles 
2004; Smith 2002). Hence, a middle-range theoreti
cal approach that makes use of both documentary 
and archeological data is particularly appropriate 
for this study. More specifically, the southeast bas
tion provides an excellent case study because of the 
contradictory documentary evidence as to its shape 
and appearance. The plan map drawn by Rabago 
in 1764 differs dramatically from those drawn by 
both Lafora and Urrutia in 1767. Archeology, in this 
case, provides the only means of confirming what 
was actually built. 

A prevalent theoretical framework used by many 
archeologists is known as middle-range theory. 
Originally developed for prehistoric studies, Lewis 
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Figure 4. GPR image (from Osburn 2004). 



Binford (1987) proposed this framework as a means 
of analyzing two parallel sets of data, ethnographic 
and archeological. Mark Leone modified Binford's 
approach for historical archeologists by replacing 
ethnographic data with documentary evidence. 
Leone considered documentary evidence and 
archeological data to be separate and independent 
(Leone and Crosby 1987; Leone 1988). Thus, 
the two data sets can be either complimentary or 
contradictory, usually some of both. Differences 
identified between the two data sets form questions 
for further research and contribute to a more 
complete understanding of both data sets. 

This article will compare documentary data, in 
this case 1760s Spanish plan maps, along with accom
panying descriptions of the southeast bastion, with 
what was discovered through archeological means. 
The plans analyzed include a map by Felipe Rabago 
y Teran and the Joseph de Urrutia and Nicolas de La
fora plans. The archeological data include pedestrian 
reconnaissance results, remote sensing data, and exca
vation results. The entire bastion was excavated under 
the supervision of Walter during investigations in July 
2005, during the 2006 TTU Archaeological Field 
School, and as part of the 2007 TAS Field School, and 
I served as area supervisor during all three excavation 
seasons. The artifacts and architectural remains from 
within the bastion are analyzed, and these data, along 
with the documentary evidence, are used to address 
the following research questions: (1) Which plan map 
is a more accurate representation of the southeast 
bastion?; (2) What was the construction sequence of 
this bastion?; (3) What did the bastion look like in its 
final form?; (4) What was life like for the soldiers on 
duty within the bastion?; and (5) How effective was 
the bastion as a defensive structure? 

THEORETICAL FRAMEWORK 

This study employs a middle-range theoretical 
framework. As mentioned above, Leone and Crosby 
(1987) modified Binford's approach for historical 
archeology by substituting documentary evidence 
for ethnographic data. Historical archeologists rou
tinely work with both data sets, but often the histori
cal documents are used merely for interpretation or 
for locating features. Leone and Crosby (1987:399) 
argue that archeologists need: 

to see the written documents and archaeo
logically recovered materials from one 
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culture, and even one site, as epistemo
logically separate. The data were made 
by different individuals, at different 
times, for different purposes. For one set 
of data-the documents-to understand 
an independent set of data-the material 
remains-requires a better method than 
we possess, for as it now stands, either an 
object is identified through a record, or is 
used to verify the record. In neither case 
is the assumption of identity valid, with 
very few exceptions. 

Since the two data sets were produced for 
different purposes by different people, 
each should be examined independently. 
In this way, the differences, or ambi
guities, are isolated. These ambiguities 
should not be dismissed as exceptions, 
as Binford points out, but should serve 
as springboards for further questioning 
and research (Binford 1987). Thus, our 
understanding is increased of both the 
documentary and archeological data. 

Another aspect of middle-range theory is that 
of the "organizational behaviors" that produced 
the ethnographic, the documentary, and the 
archeological records (Binford 1987; Leone and 
Crosby 1987; Leone and Potter 1988; Potter 1992). 
Organizational behaviors, in terms of historical 
archeology, are used "to ascribe meaning to the 
ambiguities discovered through careful description 
and comparison" (Leone and Potter 1988:14), and 
refer to those behaviors that are associated with the 
production of the documentary and archeological 
record. In the case of the present study, the 
behaviors that led to the deposit of artifacts and 
construction of structures found in the southeast 
bastion at Presidio San Saba are contrasted with 
the behaviors that created the descriptions and 
maps that form the documentary record of the 
bastion. The discrepancies between the two data 
sets are the subject of this study. As Parker Potter, 
Jr. points out, archeologists need to remember 
that the documentary record was not produced for 
them. Researchers should attempt to understand 
the documentary record "on its own terms, rather 
than in terms of how well it seems to serve our 
archaeological needs" (Potter 1992: 10). 

Since the 1990s, there seems to be a move away 
in the archeological discipline from the use of the 
term "middle-range theory," yet much of its language 
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remains. For example, Patricia Galloway (2006:43) 
writes: "I will suggest that dissonances between the 
material and textual evidence produced by archae
ologists and historians must first be recognized as 
arising from the separate production processes for the 
two forms of evidence." Laurie A. Wilkie (2006:14) 
provides a similar statement when she argues that 
documentary and archeological sources are: "ad
ditional windows [which] may provide overlapping, 
conflicting, or entirely different insights into the 
past. The challenge for archaeologists is to use these 
independent but complementary lines of evidence 
to construct meaningful, fuller understandings of 
the past." This article follows the same paradigm of 
treating the two lines of evidence, documentary and 
archeological, as separate and independent, evaluating 
each on its own merit, and examining the contexts 
in which the documents were produced and the ar
cheological record was created. Once both sets of data 
are evaluated, the results are synthesized, so that by 
contrasting the results of documentary research with 
the archeological record, ambiguities between the two 
are highlighted. Comparing the two data sets in this 
manner enables specific issues to be singled out for 
more detailed analysis. 

The documentary evidence used in this article 
consists of letters, reports, diaries, and historical 
plan maps produced by military officers and travel
ers whose descriptions are relevant to archeologists 
and historians alike, although each may approach the 
documents differently. The archeological data for 
the southeast bastion at Presidio San Saba consist 
of the results of pedestrian reconnaissance, remote 
sensing, and excavation over three field seasons. 

The importance of period maps to historical ar
cheological research cannot be overstated. However, 
many archeologists and historians do not critically 
evaluate these sources. Maps are typically used to 
help locate archeological sites (Orser 2004), or in 
the case of a site such as Presidio San Saba, whose 
location has long been known, to help interpret the 
remaining architecture of the site, and possibly to 
determine the form and function of the structures 
(Walter et al. 2005). It is important to remember 
that period maps, like other documents, reflect the 
culture that produced them and are subject to the 
social and political atmosphere in which they were 
conceived (Pickles 2004; Smith 2002). 

In the case of the 18th century plan maps of 
Presidio San Saba, the most accurate maps are 
thought to be those produced in 1767 by a trained 
military engineer, Nicolas de Lafora, and a military 

draftsman, Joseph de Urrutia. Therefore, these maps 
are considered by some historians to be the final 
word as to the form of the fortification (Moorhead 
1975; Weddle 1999). However, the context in 
which the maps were produced is important to 
note. Lafora and Urrutia were under orders, and 
both followed certain standard conventions of 
military architectural illustration (Jackson 1998; 
Reinhartz and Saxon 2005; Robinson 1977). A 
critical assessment of these documents is needed 
in order to understand any differences between the 
two maps and the archeological record. For example, 
key questions that need to be addressed include: 
What items were not included on the maps? Were 
the items that were included technically accurate? 
Why were there noticeable differences between the 
Lafora and the Urrutia maps if both visited the site 
at the same time? What was the agenda behind the 
creation of the maps? Finally, what was the agenda 
of the inspection tour itself? As Smith (2002:327) 
states in regard to historic maps: 

The implications are significant, for the 
map has become a document more real 
than the reality of what it is trying to 
represent. What is on the map "exists", 
what is not on the map does not; what is 
named on the map is significant, what is 
not named is unimportant to the mapmak
ers and consequently to the map readers. 
Every line, colour shading and symbol 
on the map is chosen to represent some 
specific feature of the world ... Seeing is 
a cultural act, contingent on one's cultural 
perspectives within the complex web of 
social interactions, understanding, and 
meanings of place and identity. 

The architecture of Presidio San Saba is well 
documented, but current and future research should 
also make use of the archeological data using the 
above-described middle-range approach. Only 
through a critical examination of both the documen
tary and archeological data does a clear image of the 
southeast bastion at San Saba begin to emerge. The 
documentary evidence from maps and descriptions 
alone is not sufficient to convey the reality of the 
construction. 

In order to set the defenses at San Saba, includ
ing the southeast bastion, into proper context, I 
provide an introduction to the military architecture 
found on New Spain's northern frontier. A gen
eral survey of presidio architecture from the 16th 



through the 18th centuries is presented as well as an 
examination of vernacular fortified ranch construc
tion, which, arguably, had more of an influence on 
the architecture of San Saba than did the conventions 
of formal 18th century presidia construction. 

A BRIEF INTRODUCTION TO 
PRESIDIO ARCHITECTURE 
IN NORTHERN NEW SPAIN 

Two of the institutions of the Spanish colonial 
system, missions and settlements, have received 
considerable attention from historical archeologists. 
However, presidios have only recently received at
tention in mainstream historical archeology (Bense 
2004). My focus is primarily on the interior presi
dios, although the coastal presidios of California 
and Florida will also be briefly discussed. Additional 
attention is paid to the architecture of 18th century 
Texas presidios before and after the Reglamento 
of 1772, which attempted to standardize presidia 
design (Brinkerhoff and Faulk 1965). I also discuss 
vernacular fortified ranch architecture and its influ
ence on San Saba. 

The word "presidia" derives from the Latin 
praesidium, a term that describes a frontier garrison 
and outpost. The Romans had such outposts in virtu
ally all parts of their empire, although, interestingly, 
the term "presidia" does not seem to have been 
used in Spain. Fortifications in Spain were known 
variously as castillos ("little camps"), fortelezas, 
andfaertes ("strongholds") (Moorhead 1975; Naylor 
and Polzer 1986; Williams 2004). Only after the Re
conquista (the reconquest of Spain from the Moors) 
was complete did the word "presidia" come into use 
in Spain, describing frontier garrisons in Morocco 
and on the early frontiers of 16th century northern 
Mexico (Naylor and Polzer 1986; Powell 1982). 

In order to consolidate and settle the frontiers 
of their empire, the Spanish implemented three in
stitutions: the presidia, the mission, and the civilian 
settlement (Bolton 1979). Some historians also add 
a fourth institution, the ranch (see Jackson 1986; 
Myers 1979). San Saba was originally one such 
mission/presidia complex. Of these institutions, the 
presidia was the key to the success of the others. 
Without the garrisons of soldiers to protect them, 
the missions and settlements were doomed to failure. 
The Spanish crown spent huge sums of money on 
these frontier outposts, including San Saba (Navarro 
Garcia 1967; Serrano Alvarez and Kuethe 2008). 
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Despite this monetary outlay, the military effective
ness of these frontier presidios is questioned: 

As a weapon of defense, it was a fortress; 
as an offensive weapon, it all too often 
was a farce. Yet considering the shortage 
of supplies and funds, the paucity of sup
port from higher echelons of government, 
the poor training of the soldiers, and the 
barbaric ferocity of the natives, the won
der is not that the presidio largely failed 
in its military objectives as a frontier 
institution but that it succeeded as well 
as it did (Faulk 1979:74). 

While their military success is questionable (Faulk 
1979), the true success of these frontier garrisons 
lies in the fact that many major cities originated 
around and still bear the place names of these pre
sidios: SanAntonio, San Diego, Santa Barbara, San 
Francisco, Monterey, Santa Fe, and Tucson, to name 
a few (Ivey 2008). 

As a colonial institution of northern New 
Spain, the earliest use of the word "presidia" was 
during the Chichimeca War of 1550-1590. When 
silver was discovered in the Zacatecas region of 
north central Mexico in 1546, miners and pros
pectors from all over Mexico flocked to the area. 
Eventually, these new arrivals encroached upon 
Chichimeca land, resulting in a bloody conflict. In 
an effort to protect themselves from attack along 
the roads to Zacatecan mines, workers built forti
fied houses along the routes called casas fuertes 
("fortified houses") (Naylor and Polzer 1986; 
Powell 1982), even constructing fortified wagons 
for protection. In 1569, the first true presidios were 
built in the region. Many of these early presidios 
employed architectural features that continued to 
be found on presidios throughout northern New 
Spain for the next 200 years. These fortifications 
featured "four walls enclosing an interior quad
rangle with bastions or battlements at two or more 
corners," allowing for "living quarters for the oc
cupants, storage and repair areas, stables, offices, 
chapel, and an exercise and parade grounds-all 
protected within the perimeter of buildings and 
walls" (Naylor and Polzer 1986:36). A 1576 draw
ing of the Presidio de Jalpa reproduced in Navarro 
Garcia (1964) illustrates this design very well 
(Figure 5). 

By 1590 the war with the Chichimeca had 
ended, and the Spanish began an effort to settle 
Gran Chichimeca, creating missions and settlements 
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it featured an elaborate 16-point 
star design (Figure 7). The presidio 
was located on the site of what was 
once the French Fort St. Louis. 
La Bahia was aligned to magnetic 
north and featured a wooden pali
sade wall and several jacal struc
tures (Bruseth et al. 2004). Jacal, 
or wattle and daub, construction 
was a common building technique 
in frontier areas. In this type of 
construction wooden poles were 
set upright into the ground, often 
in a builders' trench, and interlaced 
with sticks or brush to form walls . 

• ~ A coating of clay-rich mud was . . .. 
..... ,· then applied to both the interior 

Figure 5. The Presidio de Jalpa, 1576 (from Navarro Garcia 1964:Plate 1). and exterior surfaces. Most jacal 
buildings had thatched roofs (Fox 

as well as presidios. This method of colonization 
became standard for all of northern New Spain, 
and presidios as defensive and strategic institutions 
became a widespread phenomenon (Powell 1982). 

The institution of presidios spread northward as 
Spain claimed more and more territory, stretching 
from California in the west to La Florida in the east. 
Presidio architecture varied widely, however. Each 
presidia! captain was given the freedom to choose 
the location and layout of his presidio (Williams 
2004). Nevertheless, it should be noted that there 
are three distinct architectural types of presidios: 
coastal, urban, and interior. 

Designed to face a European enemy, coastal 
or maritime presidios tended to be more heav
ily fortified than interior presidios. The California 
and Florida presidios exemplified this type. These 
fortifications ranged from square, diamond, or 
star-shaped structures with the most heavily-fortified 
areas facing the coast to protect them from sea 
attacks (Childers 2004; Early 2004). The excep
tionally well-built Castillo de San Marcos in Saint 
Augustine, Florida, provides an excellent example 
of a heavily-fortified coastal presidio. The Castillo 
was constructed over a 23 year period from 1672 to 
1695, and experienced other modifications until well 
into the 18th century (Childers 2004; Early 2004; 
Halbirt 2004) (Figure 6). The configuration of San 
Marcos is that of a square with a large angular bas
tion at each comer (Early 2004). A good example of 
a coastal presidio in Texas is Presidio de La Bahia in 
its original location at Matagorda Bay. Built in 1722, 

1990; Manucy 1992). 
Urban presidios were typically found near the 

heart of Spanish settlements in northern New Spain. 
Established within Spanish towns or communities, 
these garrisons were usually unfortified and formed 
a plaza surrounded by captain's quarters, barracks, 
arsenals, and storehouses. A chapel was frequently 
present, either among the presidio buildings or in the 
immediate vicinity (Early 2004; Moorhead 1975). In 
Texas, Presidio de San Antonio de Bexar represents 
an urban-style presidio that conformed to this pat
tern (Figure 8). Founded in 1719, Presidio de San 
Antonio was one of the most important fortifications 
in Texas, protecting the five missions in San Anto
nio and eventually serving as the provincial capital 
(Ivey 2004). 

Interior presidios, those built along the northern 
frontier of New Spain, were much less elaborate than 
their coastal counterparts. While coastal presidios 
were designed to defend against European land and 
naval forces, interior presidios defended against 
a different enemy, the Native Americans (Barteet 
2000; Moorhead 1975; Williams 2004). Initially 
these presidios were not built within Spanish towns, 
although sometimes towns later grew up around 
them. The interior forts were frequently made of 
adobe, but they could be constructed of wood, 
jacal, or stone, depending on nearby resources. 
The basic form was similar to the presidios found 
along the Chichimeca frontier, consisting of a 
square or rectangular shape with bastions on 
opposing comers (Spanish documentary sources 
use baluarte, or bulwark, and torreon, or tower, 
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Figure 6. Castillo de San Marcos, Florida, 1785 (from Robinson 1977:20). 

Figure 7. Presidio Nuestra Senora de Loreto de La Bahfa. 
Plan by the Marques de San Miguel de Aguayo, 1722 
(from Bruseth et al. 2004:74). 

Figure 8. Presidio de San Antonio de Bejar, 1767, by 
Joseph de Urrutia (from Jackson and Foster 1995 :Plate 4 ): 
a, Barracks; b, Captain's House; c, Guardhouse; d, Town 
Plaza; e, Government Buildings; f, Church. 



10 Texas Archeological Society 

somewhat interchangeably to refer to projecting 
comer defenses. I use the term "bastion" to avoid 
confusion). Many, however, had no fortifications and 
were simply an arrangement of officers' quarters, 
barracks, storerooms, and a chapel (Barteet 2000; 
Connally 1955; Moorhead 1975; Williams 2004). 
Presidio San Saba is one of the many interior forts 
built along the Spanish frontier of Texas. 

Archeologists are beginning to focus increas
ingly on these presidios and are aided by historical 
maps and descriptions produced by the Spanish 
(Bense 2004). Perhaps the best-known Span
ish engineer of the 18th century was Nicolas de 
Lafora, who accompanied the Marques de Rubf 
on an inspection tour of the presidios of northern 
New Spain in 1766 and 1767 (Jackson and Foster 
1995; Lafora, Report to the Marques de Rubf, 
August 12, 1767; Williams 2004). Lafora kept a 
diary of his journey, as did Rubf, and gave detailed 
descriptions of 21 presidios. Apparently, Lafora 
personally mapped the layouts of only two pre
sidios, Guajoquilla and San Saba, recommending 
that each be abandoned (Fireman 1977; Jackson 
and Foster 1995; Lafora, Report to the Marques 
de Rubf, August 12, 1767). Also accompanying 
this expedition was Joseph de Urrutia, a draftsman 
who produced detailed maps of all 21 presidios. 
Urrutia was trained as an engineer and did most 
of the measuring and mapping for the expedition 
(Fireman 1977; Jackson 1998). Many of his maps 
included a section elevation (profile) of one wall of 
the fortifications, providing a more detailed view of 
the architecture. Today, all 21 ofUrrutia's maps are 
housed in the British Library in London. Lafora's 
map of Presidio San Saba is in the Archivo General 
de Indias in Seville, Spain. 

Following the Rubf expedition, King Charles 
III issued the Reglamento of 1772, based in large 
part on Rubi's recommendations (Jackson 1998). 
The complete text of the Reglamento is reproduced 
in both Spanish and English in Brinkerhoff and 
Faulk's (1965) Lancers for the King: A Study of the 
Frontier Military System of Northern New Spain, 
with a Translation of the Royal Regulations of 
1772. The Reglamento made sweeping changes in 
the locations and designs of the frontier presidios. 
In part, it called for the creation of a cordon of 
presidios stretching from the Gulf of California to 
the Gulf of Mexico (Brinkerhoff and Faulk 1965; 
Williams 2004 ). Only the presidios of Santa Fe 
and San Antonio would be kept north of this line, 
and Presidio San Saba was to be relocated along 

the Rio Grande. The Reglamento also attempted to 
standardize presidia design. 

Interestingly, while the design of these new 
presidios was generally an improvement over 
pre-Reglamento fortifications, it still lagged 
behind fortification design in Europe (Barteet 
2000; Connally 1955; Moorhead 1975; Ortiz 
Lanz 1993; Williams 2004; Zapatero 1978). In 
general, presidios were rectangular in shape with 
bastions on two opposing angles. Bastions were 
diamond-shaped as opposed to the round towers, 
or torreones, found at many older presidios. These 
angular bastions were thought to provide better 
flanking angles along the walls (Barteet 2000). 
The entire structure was typically constructed from 
adobe, and within the walls, a captain's quarters, 
barracks, guardhouses, and chapels were erected 
(Brinkerhoff and Faulk 1965). Gerald (1968) is 
the most comprehensive published archeological 
survey of these post-Reglamento presidios. 
Gerald (1968) provides data on nine presidios in 
Arizona, northern Mexico, and Texas, including 
plans for seven of these presidios from his own 
field measurements. As mapped by Gerald (1968) 
and Ivey (1990), Presidio de San Carlos serves as 
an example of these post-Reglamento presidios 
(Figure 9). In contrast, European fortifications of 
the 18th century followed the much more complex 
design of engineers such as de Gomme and Vauban 

Figure 9. Presidio de San Carlos (from Ivey 1990:Figure 
1), showing typical post-1772 presidia design. 
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or no windows and flat roofs with raised 
parapets for defense. Often the only open
ings in such structures were a single door 
and troneras, or gun ports (Fleming 1998; 
George 1975, 2008). Frontier ranches 
were frequently protected by torreones, 
or towers, and sometimes by defensive 
walls surrounding an open plaza forming 
a small fortress-like compound (Cargill 
et al. 1998; Fleming 1998; George 1975, 
2008; Ivey 1983; Jackson 1986). Similar 
features were noted in the archeological 
record at Rancho de las Cabras ( 41 WN30) 
(Cargill et al. 1998; Ivey 1983) (Figure 
11). Fortifications like these, which 
closely resemble those of frontier presi
dios, were often found at missions as well 
(Connally 1955; Early 2004). 

Figure 10. Citadel at Lille designed and built by Vauban and later 
drawn by Mueller in 1746 (Griffith 2006:40). METHODS 

(Duffy 2006; Saunders 2004). Often pentagonal 
with intricate outworks, these fortifications were 
obviously designed to defend against artillery 
sieges by other European powers (Figure 10). 
Fortifications of this type were found not only in 
Europe but also in more strategic parts of the New 
World. 

The architecture of Presidio San Saba has 
more in common with frontier fortified ranch ar
chitecture than the more formal fortifications of the 
post-1772 presidios. San Saba's architecture fits 
more closely with a vernacular tradition than the 
more formal, academic tradition. Deetz (1996:126) 
states, "[ v ]ernacular building is folk building, done 
without benefit of formal plans. Such structures are 
frequently built by their occupants or, if not, by 
someone who is well within the occupants' imme
diate community." On the other hand, "[a]cademic 
architecture proceeds from plans created by archi
tects trained in the trade and reflects contemporary 
styles of design that relate to formal architectural 
orders" (Deetz 1996: 126). The fortifications of 
San Saba were of the vernacular tradition in that 
the buildings were constructed by the soldiers 
themselves (Wolf 2005). Since most of the soldiers 
at San Saba grew up on the frontiers of northern 
New Spain, vernacular fortified ranch construction 
was certainly familiar to the garrison. These ranch 
structures usually featured thick walls with few 

Documentary Research 

After an exhaustive study of the secondary lit
erature on the San Saba mission/presidio complex 
was completed, I conducted a documentary search 
for items relating to the layout and construction of 
the presidio's fortifications. The documents found 
include maps, descriptions, letters, and military 
reports, many of which appear in translation in 
secondary works. Where translated documents were 
used, every effort was made to cross-check key and 
obscure passages against the original Spanish. Sev
eral trips to Spanish archives held in the Dolph Bris
coe Center for American History (CAH) at The Uni
versity of Texas at Austin (UT) uncovered a number 
of useful documents. This includes several boxes 
of photostat copies of documents from the Archivo 
General de la Nacion in Mexico (AGN), the Ar
chivo de San Francisco el Grande (ASFG), and the 
Archivo General de Indias in Seville, Spain (AGI). 
The documents were first photostatically reproduced 
or, in some cases, transcribed by Herbert E. Bolton, 
William E. Dunn, and Carlos E. Castaneda in the 
first third of the 20th century. A visit to the Catholic 
Archives of Texas in Austin (CAT) yielded a typed 
transcript of a 1763 testimony by Coronel Don 
Diego Ortiz Parrilla concerning the construction of 
Presidio San Saba. Following a research trip to the 
AGI in Seville, Dr. Allan J. Kuethe generously pro
vided photocopies of additional original manuscripts 
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Figure 11. Plan map of ruins of Rancho de las Cabras (Ivey and Fox 1981 :9). 

generated by the Marques de Rubi inspection tour 
of 1766-1767. These items, written by both Rubi 
and Lafora, relate to the construction of the stone 
fortifications of Presidio San Saba. I transcribed and 
translated passages from these photocopies of Span
ish manuscripts with the aid of a Spanish dictionary, 
Northern New Spain: A Research Guide (Barnes 
et al. 1981), and Antologia de paleografia y diplo
matica (Texto I) (Bibriesca Sumano 1991), which 
contain many of the common abbreviations used in 
18th century Spanish manuscripts, as well as other 
paleographic aids. The same translation process was 
also applied to photos tat copies of manuscript letters 
and a report by Rabago (ASFG Box 2Q254, Volume 
20) found at the CAH-UT. 

The manuscript plan maps crucial to this research 
came from three different sources. Rabago's 1764 plan 
was found among the photostat copies of the ASFG 
(Box 2Q254, Volume 20, #18). A visit to the British 
Library in London enabled a study of the original 1767 
plan drawn by Joseph de Urrutia as part of the Rubi 

inspection tour (Add. Ms. 17662 r). A microform copy 
of the Nicolas de Lafora plan, also drawn in 1767 as 
part of the same expedition, was provided by Dr. Allan 
J. Kuethe from the AGI in Seville. Dr. G. Douglass 
Inglis also obtained a digital scan of the detail of the 
San Saba enclosure from the AGI. 

Archeological Research 

Texas Tech University began work at Presidio 
San Saba in 2000 under the direction of Walter 
and Hall. A vertical datum was established on 
the northeast comer of a granite monument in the 
northwest portion of the presidio amid the 1936 
reconstruction (see Figure 3). The elevation was 
set at an arbitrary 100.00 m (Walter et al. 2003). All 
unit subdatums, placed adjacent to each excavation 
unit for vertical provenience, were established using 
this baseline. A primary horizontal datum was 
established in the north central portion of the site and 
set at NlOOO, ElOOO, and was marked with a 3.25 



inch aluminum cap set in concrete. Four subsequent 
horizontal datums were placed and marked in a 
similar manner. Using the primary horizontal datum 
as a baseline, a grid was established. Between 2003 
and 2007, most excavation units were placed within 
the grid system with the exception of the recent 
excavations in the southeast bastion. The bastion 
excavations were intentionally aligned with visible 
architectural features. 

Work near the southeast bastion began during 
the TAS Field School in June 2004. Specifically, 
two 2 x 2 m units were placed near the entrance 
to the structure. In November 2004, a GPR survey 
was conducted over a large portion of the south wall 
of the presidio, including the southeast bastion. A 
number of geophysical anomalies were noted, con
tradicting both the Lafora and Urrutia plan maps 
(Osburn 2004). These discrepancies underscored 
the need for additional archeological research in 
order to define the actual form of the bastion. Vol
unteer members of the TTU archeological labora
tory methods class conducted testing in the bastion 
area during a one week trip to the presidio under 
the direction of Walter in July 2005. Based on the 
GPR findings as well as visible surface stones, four 
2 x 2 m units were placed in the bastion area and 
were excavated, using 10 cm arbitrary levels, to the 
colonial deposits. All matrix was screened through 
1/4-inch hardware cloth. 

Encouraged by the results of this work, the south
east bastion was a primary focus of the 2006 TTU 
Archaeological Field School. Ten new 2 x 2 m units 
were excavated, and two 2005 units were reopened, 
during the June field season. The following year, the 
remainder of the bastion area was examined during 
the 2007 TAS Annual Field School. A total of 18 2 x 2 
m units was excavated, and all previous seasons' units 
were reopened during the week-long field school. In 
all, 116 m2 of the bastion area were exposed, and ap
proximately 42 m3 of soil were excavated. 

Units opened during the 2005-2007 field sea
sons were excavated in 10 cm arbitrary levels, and 
all matrix was screened through 1/4-inch hardware 
cloth. Artifacts collected from each level were 
bagged and labeled separately and taken to the TTU 
Archaeological Laboratory for further examination. 
Artifacts found in situ were recorded and mapped on 
the corresponding level form and bagged and labeled 
separately. Each excavation crew kept detailed field 
records, produced maps of each level, and drew 
profiles of at least one wall of each completed unit 
where useful. All features were noted on related unit 
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level forms and then recorded on separate feature 
forms. In addition, excavators were encouraged to 
keep a daily field journal that was turned in at the 
end of the field season. Digital and 35 mm photo
graphs were taken at all stages of the excavations 
and recorded on a photographic log. 

In the lab, all artifact bags were assigned lot 
numbers corresponding to excavation levels. The ar
tifacts were then washed, dried, sorted into categories, 
and analyzed by students from the TIU archaeology 
lab classes, the author, or volunteers, and recorded on 
the appropriate forms. Building materials and bone 
were weighed only, while shell and glass were both 
counted and weighed. Ceramics, metal, and lithic 
artifacts received more in-depth analysis. Ceramics 
were weighed, measured by thickness, described by 
surface color and treatment, and the paste was as
signed a color based on the Munsell Soil Color chart. 
Metal artifacts were measured, counted, weighed, 
and divided into categories based on function. Lithic 
artifacts were divided into cores, debitage, tools, and 
gunflints. Tools and gunflints were measured and 
weighed and evidence of use-wear was recorded. 
Cores were measured and weighed, while debitage 
was counted and weighed. 

RESULTS OF HISTORICAL AND 
DOCUMENTARY RESEARCH 

The earliest known documented references to 
the architecture of the presidio are in a recent article 
by architect Mark R. Wolf (2005). Wolf presents 
several translations by historian David R. McDonald 
of Spanish documents containing references to the 
architecture of the presidio. Wolf recently redis
covered these items, transcriptions of manuscripts 
from the AGI, Seville, and the AGN, Mexico, in the 
CAH-UT (Wolf 2005). While Wolf's article presents 
the complete text of each of these documents, I uti
lize only excerpts dealing with the architecture and 
construction of San Saba. 

The first of these references is from an auto, or 
report, to the Viceroy by the interim commander at 
San Saba, Capitan Manuel Rodriguez, dated Octo
ber 6, 1760. This report, written prior to the arrival 
of Rabago, reads in part: "The construction of this 
presidio is composed of a surrounding stockade in 
the manner of chamaqueros [fastened with rawhide 
straps], as they are called in these lands. It will not 
last long, since the posts in the ground will rot and 
the houses will be ruined-as has happened with 
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two of them that have collapsed" (Wolf 2005:48; 
Figure 12 illustrates an example of the roof of a 
jacal with chamaquero construction. Obviously 
Rodriguez was not impressed with the strength of 
his temporary command. 

Next is a certification by officers assigned to 
San Saba in support of the new commander, Rabago, 
addressed to the Viceroy, the Marques de Cruillas, 
dated February 27, 1761: 

these little houses were all the security, 
force and rearguard that Colonel Parrilla 
[sic] left, along with four adobe bastions 
which with the rains have been ruined ... 
The rest of the men work at enclosing the 
entire presidio with thick, tall posts so 
that the little houses are within the stock
ade. They are building two bastions-one 
a terreplein with palisades high and thick, 
the other is roofed and serves as the major 
guard so as not to impede the handling of 
the cannons. It is equally palisaded like 
the other bastion and in the same manner 
the [stockade] is being put in circumfer
ence of the presidio ... The captain bought 
eight yokes of oxen in San Antonio with 
the desire to build the entire presidio with 

/ 

stone, but the severity of winter did not 
permit further progress in the material 
construction of it (Wolf 2005 :50). 

Wolf (2005) points out that there were obvious
ly two distinct wooden stockades constructed at San 
Saba: Parrilla's original, hastily constructed chama
quero and Rabago's sturdy log replacement. The 
stone that Rabago intended to use for the planned 
conversion from a wooden to a stone fortress was 
probably quarried from a limestone outcrop just 
northwest of the presidia known to the Spanish as 
Loma de Piedras, or "Rock Hill," although this has 
not been confirmed by archeological investigation 
(Castaneda 1939: 195). Rabago does mention in a 
report dated October 19, 1764, that 2700 cartloads 
of stone were quarried nearby for the construction 
of the presidia (ASFG Box 2Q254, Vol. 20, No. 18, 
CAH). This statement refutes local Menard lore 
that the stones were quarried across the river from 
the fort and floated on rafts down the acequia and 
then upriver to the presidia, which would have been 
a feat of engineering, especially considering the 
hostile territory. 

In a letter by Rabago to the Marques de Cruil
las dated March 2, 1761, Rabago describes, in 

I 
I 

Figure 12. Jacal roof, Nuevo Leon, Mexico (from George 1975:41). Note rawhide straps on left side of image, indicated 
by black arrows. 



finer detail, the construction of the second wooden 
fortification: 

And at the same time [ they are] strength
ening [the presidio] as much as possible, 
for [I found its] structure in such miser
able condition, as your excellency can see 
from the certification that accompanies 
the diligencias cited ... For this reason I 
have built two elevated bastions made of 
very thick wood. One has an embankment 
[terreplein]; the other is roofed with room 
for many soldiers and operation of many 
cannons. In the same manner I am equip
ping and fortifying the entire presidio with 
a thick palisade that is not less than 8.3 
feet in height not counting 4.3 feet fixed 
in the ground. And the two bastions with 
six cannons cover the entire presidio in any 
direction or purpose that may be needed 
(Wolf 2005:51). 

These details, if technically accurate, could 
prove useful to archeologists. However, one must 
cautiously examine such reports. Because Rabago 
was undoubtedly eager to impress his superiors, he 
may have exaggerated the details of construction. 

In a letter, also addressed to the Marques de 
Cruillas, dated November 6, 1761, Rabago detailed 
the conversion from a wooden stockade to a stone 
fortress. Again he may have exaggerated some 
statements: 

In consideration of the indefensibility of 
this presidio in case of attack and the low 
morale of the men, I initiated construction 
of the stockade about which I informed 
Your Excellency on another occasion. 
I have proposed to the soldiers the 
necessity of a strong-house [casafaerte], 
in which all the men could be gathered 
and be defended in case it should be 
necessary. And I began construction of it, 
to the men's enthusiasm, without regard 
to the cost (and it has not been cheap). 
At the present it is being completed, 
and certainly in its fortification-being 
built with stone-it resembles a castle 
and dominates the entire presidio which 
it can easily defend .... After the work 
is finished, which will be done this 
month, I have proposed to the soldiers 
the construction of their houses in the 
convenient form, which they will be 
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making according to military duties. And 
in this manner the [strong]-house has 
been built: when completed, His Majesty 
will have here the strongest presidio 
known in these lands. As for what is my 
responsibility, I assuage His Majesty with 
the large measure I have spent and will 
yet spend (Wolf 2005:53). 

Whether Rabago actually had permission to under
take such an expensive building project is unclear. 
He may have overestimated the "enthusiasm" of the 
soldiers in building the casa faerte, which would 
later consist primarily of his home (Wolf 2005:53). 

The earliest known graphic representation of 
the presidio was taken from a very crude manuscript 
(hand-drawn) map drawn by an untrained, uneducat
ed French deserter, Pierre Tamoineau, better known 
to the Spanish as Pedro Tamamint. The Frenchman 
made his way to San Saba and joined the garrison 
there. When Rabago realized Tamamint had seen 
the Nortefio fortification on the Red River, the com
mander ordered the map to be drawn. The map is not 
to scale and is more important for its representation 
of the Nortefio fortification than for its inaccurate 
representation of San Saba (Barr 2007; Jackson 
1998; John 1992) (Figure 13). The next known copy 
of a plan map of Presidio San Saba is a manuscript 
copy of a plan view of the stone fortifications by 
Rabago, dated 1764 (CAH-UT, Box 2Q254, vol. 20, 
#18 ASFG) (Figure 14). 

The Rubi inspection tour of 1766-1767 pro
duced the next series of descriptions and, just as 
importantly, the two measured plan maps generally 
considered to be the most accurate graphic represen
tations of the architecture at San Saba. Brown (1924), 
Fireman (1977), Jackson (1998), Jackson and Foster 
(1995), Navarro Garcia (1964), Reinhartz and Saxon 
(2005), Serrano Alvarez and Kuethe (2008), and 
White (1951) discuss in detail the inspection tour. 
The Marques de Rubi was ordered by the Viceroy to 
inspect the interior presidios, describe and map them, 
and then to suggest needed reforms (Brown 1924). In 
order to produce plan maps of each presidio and also 
to create an accurate map of the northern frontier of 
New Spain, Rubi employed engineer Captain Lafora 
and draftsman Second Lieutenant Urrutia (Fireman 
1977; Jackson 1998; Jackson and Foster 1995; Re
inhartz and Saxon 2005). 

Both Rubi and Lafora also kept detailed diaries 
of the trip that provide excellent data for histori
ans and archeologists (Jackson and Foster 1995). 
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Figure 13. Map by Pedro Tamamint, 1763, showing 
Presidio San Saba in upper left (from Hadley et al. 
1997:512). 

A translation of Rubi's diary appears in the book 
Imaginary Kingdom: Texas as Seen by the Ri
vera and Rub{ Military Expeditions, 1727 and 1767 
(Jackson and Foster 1995). There are two editions of 
Lafora's diary, one in Spanish, edited by Vito Ales
sio Robles (Lafora 1939), and the other in English, 
translated and edited by Kinnaird (1958). Lafora's 
diary and official reports provide descriptions of 
the architecture of San Saba, as do those of Rubf. 
Both Lafora and Urrutia produced plan maps of the 
fortifications. The following is an excerpt from the 
Rubi diary describing San Saba: 

The engineers found this presidio to be 
located at 31 ° 38' latitude and 273° 27' 
longitude. It is in the form of a square 52 
toesas (a toesa is approximately equiva
lent to 1.95 meters) in length and is badly 
constructed. It has two bastions that are 
ill aligned with their opposed angles, and 
a stone wall 2 toesas in height. This is a 
fortification that is as barbarous as the 

enemy who attacks it (Jackson and Foster 
1995:114). 

Rubi's official report concerning San Saba, 
translated in Wallace and Vigness (1960:20), echoes 
the words of his diary: 

Even a simple examination of the one 
map [Lafora] provokes one to think how 
far this work is from the value of 26 
(thousand) pesos which it cost as stated 
by the captain in the proceedings. . . Its 
generous transfer to the king in his 
name and that of the troops will always 
be useless to His Majesty regardless of 
whether he abandons or maintains the 
presidio, because in the first circumstance 
there would remain the represented 26 
(thousand) pesos and in the second noth
ing will be saved by that already done 
because of what he will need to spend 
to make a new fortification according to 
scientific laws and principles. 

Lafora's diary of the inspection tour was long 
thought to be the only source of information for 
historians until Rubi's diary surfaced (Jackson and 
Foster 1995). Due to his training as a military en
gineer, Lafora provided detailed descriptions of the 
fortifications as well as the surrounding flora and 
fauna. Concerning the architecture at San Saba he 
wrote, "I also repeated my observations and found 
the place to be situated in 31 ° 38' north latitude and 
273° 27' longitude, reckoning from the Tenerife 
meridian. Its shape and location are shown in detail 
on the map. For its defense there are seven small 
cannon, four of them without trunnions, and all 
carriages are unserviceable" (Kinnaird 1958:151; 
Lafora 1939:190-191). 

A complete translation of Lafora's evaluation 
of the fortification of San Saba was unavailable at 
the time this article was written. However, a rough, 
but detailed, paraphrased translation of a letter to 
Rubi dated August 12, 17 67, is contained in Brown 
(1924), and is also summarized by Moorhead (1975) 
and Ivey (1981). The manuscript of Lafora's letter 
was found in the Archivo General de Indias, Seville; 
Audiencia de Guadalajara, Legajo 511. Lafora 
writes that the presidio: 

was between two bluffs and that the 
further one, which was on the north, was 
not more than a gunshot away... The 
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Figure 14. Plan map of Presidio San Saba by Felipe Rabago y Teran, 1764 (Courtesy Center for 
American History, The University of Texas at Austin, Box 2Q254). 

other precipice, which was the bank of 
the San Saba River, under cover of which 
the Indians crept up to the very walls was 
even more dangerous. To remedy this 
inconvenience the residents of the pre
sidio had exposed themselves to another 
greater one by putting two ill-designed 
parapets, X, Z, [On Lafora's map of San 
Saba.] which provided lodging places for 
the enemy and in them X might in all 
safety be averted the fire from the tower, 
P, which was the chief defense of two ad
jacent fronts, and from Z communication 
by the curtain wall in the angle T could be 
hindered; in this angle T could be barely 
maintained a half dozen men protected 
by part of the parapet which in addition 
to being built without mortar was so ill 
constructed that bullets passed through it 

as through a sieve; at the same time they 
could stop the fire of the one front of the 
tower R that flanked it and without this 
circumstance they could get to the front 
of the wall under protection of the stock
ades of the corral Y. The walls were built 
of eighteen inch logs and would consider
ably lessen the effectiveness of the lone 
three inch gun, and would wholly nullify 
the fire of two or three men that could be 
put in said flank, because it was so small 
as to hamper the artillerymen, which was 
a considerable obstacle in preventing the 
opening of a gap and the admission of 
Indians into the plaza ... The poorly made 
embrasures, which were no more than an 
opening from top to bottom in the para
pet, left the artillery entirely exposed. All 
parts of the walls between the bastions 
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were without parapets and those of the 
towers were low and ill-made. The place 
was much too low and far too easy to get 
into from any direction. The tunnel Q, a 
fathom wide and of the same depth, and 
improperly called a ditch, was as danger
ous as the parapets in the breach, because, 
as it was without defenses on every side, 
there would be a cover which, because 
of its nearness, would allow the enemy 
to surround them when they came up on 
that side to defend it (Brown 1924:132-3) 
(Figure 15). 

This very uncomplimentary report concerning 
the defenses of Presidio San Saba is further sup
ported by Lafora's plan map of the fortifications 
that accompanied the above letter (Figure 16; see 
Ivey [1981] for a translation of the explanation on 
Lafora's map). Note the section elevation, or profile, 
along the north wall showing the casafuerte, which 
included the captain's house, a guardhouse, and a 
chapel, and also the northwest bastion, which is in 
the form of a circular tower with cannon embrasures 
in the parapet (Figure 17). This plan map, executed 
by a trained engineer, should be quite helpful to 
archeologists studying the physical remains of the 

y 

San Saba River 

fort if examined critically in conjunction with the 
documentary evidence (Figure 18). 

Urrutia also produced a measured plan map with 
an elevation along the north wall (Figure 19; see 
Moorhead [1975] for a translation of the explana
tion on Urrutia's map). This map is very similar to 
Lafora's with a major difference, however, found in 
the southwest comer. Urrutia obviously impressed 
his superiors while on the inspection tour, as he went 
on to have a distinguished military career, attaining 
the rank of Captain General of the armies of Spain 
in 1795 (Jackson 1998). 

Contextualizing Documents 

As shown above, the documents produced by 
the Rubi inspection tour provide a wealth of source 
material for historians and archeologists alike. How
ever, one needs to keep in mind that Rubi, Lafora, 
and Urrutia were all military men acting upon orders 
delivered by their superiors. The tour was only a 
small part of an empire-wide military reform effort, 
and there was a definite agenda (for military reforms 
in other parts of the empire, see Albi [ 1987]; Archer 
[1977]; Campbell [1978]; Kuethe [1978, 1986]; 
McAlister [1957]; Serrano Alvarez [2004]). 

D 
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s 

Figure 15. Nicolas de Lafora plan view of San Saba redrawn for clarity by Ivey 
(1981:9). 
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to support the Viceroy's desire 
to relocate the garrison. The 
presidia was finally abandoned in 
1770 and the garrison transferred 
to the Rio Grande (Weddle 
1999). The abandoned ruins were 
reoccupied a few more times by 
the Spanish military during the 
18th century, and it is possible 
that modifications were made to 
the structures as needed . 

The fortifications apparently 
fell into ruins by the early 19th 
century. Only two descriptions 
of the ruins from this period are 
known to exist. The first was by 
Francisco Amangual in 1808 
during an expedition from San 
Antonio to Santa Fe. A translation 
from Amangual's diary of the ex
pedition is in Weddle (1999:197): 

Figure 16. Detail ofLafora's (1767) map of Presidio San Saba. "I found a small plaza enclosed 
by a wall on all sides; the wall is 

With regard to San Saba, the Viceroy, the 
Marques de Cruillas, implied that the presidia was 
already slated for relocation in his orders to Rubi: 

The presidio of San Saba was founded 
between Texas and New Mexico for 
the conquest of the Indians that were 
harassing the provinces of Coahuila and 
of Vizcaya, and there is some reason for 
changing its location to the settlement 
which the king has decided to make in the 
country of Cheta Manche of which Don 
Antonio Ulloa, Governor of Louisiana, is 
in charge and the Marques will be careful 
to report what he may notice of the useful
ness of this poblacion (Brown 1924:32). 

The defects noted in the defensive architecture 
of the presidia were likely exaggerated in order 

constructed of rock and greatly 
demolished. There are signs that show there used 
to be bastions on each comer of the square. To the 
north there are ruins of a two-story house. It is evi
dent that there was a covered road over which they 
went to the river to get water." The other reference 
from this period comes from the German geologist 
Ferdinand Roemer, who in 1847 provided a detailed 
description of the ruins, complete with measure
ments (Mueller 1935:256-257): 

We entered the inner courtyard through a 
breach in the wall and found in it in a suit
able place to pitch our tents. The fort lies 
close to the river on its left or north bank 
which is here about twenty feet high. 
The ruins consist of remnants of walls, 
five to six, and in some places fifteen to 
twenty feet in height. The original plan of 

r 
Figure 17. Detail of section elevation (profile) of Lafora's (1767) map of Presidio San Saba. 
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Figure 18. Plan map of Presidio San Saba by Nicolas de Lafora, 1767. 
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Figure 19. Plan map of Presidio San Saba by Joseph de Urrutia, 1767. 

this establishment is still readily discern
ible. The outer walls enclose an area of 
which the shorter side, facing the river, 
is three hundred feet long, and the other 
three hundred sixty feet. In the inside of 
the outer wall were a number of rooms 
or casemates, eighteen feet deep with 
an entrance leading into the courtyard. 
There were about fifty such rooms in the 
circle of the courtyard. The main building 
contained seven rooms and a courtyard 
whose walls were still intact up to the 
crossbeams. It stood in the northwest 
comer of the establishment. The main 
entrance of the fort was on the west side, 
but a smaller exit also led to the river. On 
three comers of the fort were projecting 
towers for defense, and in the northwest 
comer stood a large round tower. The 
ashlar stones of which the walls were 
composed, were bound together by earth. 

However, on the walls of the main build
ing one noticed mortar. 

Amangual and Roemer's descriptions closely 
match the maps produced by both Lafora and Urru
tia and give more support for their overall accuracy. 
The descriptions also support the possibility of 
the raised parapets in the northeast and southwest 
comers made to resemble bastions as shown on 
Rabago's plan map. 

Two early 20th century descriptions and maps 
are worthy of mention. The first is by early Menard 
resident John W. Hunter (1905), who published an 
account of the history of the Mission San Saba, 
largely based on local lore and speculation. Hunter 
believed the mission was established many years 
before 1756, and that in that year it was decided 
to convert the mission into a fort called Presidio 
de San Luis de las Amarillas. Perhaps this was his 
attempt to explain the extensive ruins still visible at 
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the tum of the last century. Hunter also produced a 
map of the presidio based on his interpretation of 
the ruins, complete with the entrance to a tunnel 
to the river (Figure 20). This legend of a tunnel at 
the presidio has persisted to the present day among 
many Menard residents. The map is also notable 
for its depiction of a powder magazine beneath 
the northwest bastion. Magazines were often built 
within the terrepleins of comer bastions during the 
18th century (Duffy 2006; Stotz 1985). 

Edward W. Huesinger (1936) published an ac
count of the mission period in Texas entitled Early 
Explorations and Mission Establishments in Texas. 
Much of Huesinger's account of San Saba is based 

on Hunter's booklet, and Huesinger published a 
map of the presidio largely based on Hunter's map 
(Figure 21). The map is notable for its mention of 
gun loopholes in the east wall. 

RESULTS OF ARCHEOLOGICAL 
INVESTIGATIONS 

This section discusses the results of excavations 
conducted in the southeast bastion area of Presidio San 
Saba during the 2005, 2006, and 2007 field seasons. 
The findings concerning the architectural remains are 
presented first, followed by the associated artifacts. 
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Figure 20. John W. Hunter's 1905 map of San Saba (incorrectly labeled "Mission San Saba"). 
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Figure 21. Heusinger's (1936: 161) map of Presidio San 
Saba. Note the mention of loop holes for muskets along 
east wall. 

Architectural Remains 

Based on information from the remote sensing 
conducted in 2004 and from the Rabago, Urrutia and 
Lafora plan maps, test excavations were carried out 
in July 2005. Using the 2004 TAS units as a baseline, 
four 2 x 2 m test units were placed in areas likely to 
contain architectural remains (Figures 22-24). 
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Figure 22. 2005 southeast bastion excavations overlaid on 
Ivey's (1981:5) survey map. 
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Figure 23. Plan view of excavations in the southeast 
bastion, July 2005. 

In an attempt to establish the juncture of the east 
wall of the presidia and the north wall of the bastion, 
Unit 2005-1 (see Figure 23) was placed overlapping 
a portion of the 2004 TAS unit N936, E1046. The 
new unit was excavated 20 cm below the surface 
(bs) (Level 1, 99.25-99.05 m), where the east presi
dia wall was located, and the unit was closed. Unit 
2005-2 was placed approximately 4 m southwest 
of Unit 2005-1 surrounding a large flat stone which 
later proved to be wall fall, or a stone fallen from 
a standing wall. While the unit did produce a few 
Spanish Colonial artifacts in Level 2 (98.60-98.50 
m), no architectural remains were present and, there
fore, the unit was discontinued. Unit 2005-3 was 
placed just to the east of Unit 2005-1 (see Figure 
23). In Level 3 (99.0-98.90 m), a large concentration 

Figure 24. 2005 excavation units 2005-1, 2005-2, and 
2005-4, facing south. 
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of adobe material was encountered along the north 
wall of the excavation unit. The feature was ini
tially interpreted as a stockpile of pre-mixed adobe 
material because of its dry, crumbly texture. Unit 
2005-4 was placed adjacent to, and northeast of, this 
unit in order to record the full extent of this adobe 
concentration. Subsequent investigations revealed 
that the concentration was actually a large adobe 
block, approximately 25 cm wide by 40 cm long 
and about 10 cm thick (Figure 25). The block was 
left in place between the two units, and both units 
were excavated down to Level 3 (98.90- 98.80 m). 
Along the boundary between the two units (2005-3 
and 2005-4), large, stacked building stones were 
encountered in the western portion of the north wall 
of Unit 2005-3 that appeared to be in situ. No stones 
were found above the adobe block, however, indicat
ing a possible gap in the bastion wall (Figure 26). 

The fact that the foundations of the southeast 
bastion were largely intact despite the golf course 
construction encouraged further investigation of the 
area during the TTU Archaeological Field School in 
June 2006. A total of 10 2 x 2 m units were opened 
(Figures 27-28). Additionally, excavation units 

started in previous seasons (TAS 2004 N936, E1046, 
and Units 2005-3 and 2005-4) were re-opened and 
excavated further in order to determine their rela
tionship to the architecture of the bastion. Initially, 
balks were left in place between Units 2004 TAS, 
2005-4, 2005-3, and 2006-16; 2005-3, 2006-1; and 
the comer between 2006-16, 2005-3, 2006-14, and 
2006-15 (see Figure 27). These balks were left until 
it was determined that they were not covering wall 
alignments, but were in fact, wall fall. The balks 
were then carefully removed and the artifacts within 
them were bagged and labeled separately. 

Architectural elements uncovered at this time 
included stone foundations of portions of the north 
and east walls of the bastion noted in units 2005-4, 
2006-2, 2006-1, 2006-11, and 2006-16 ( see Figures 
27-28). These foundations consisted of large, rela
tively flat building stones held together with dark 
brown mud mortar. The east wall also contained 
smaller stone rubble, tightly compacted with mud 
mortar. One of the most interesting architectural 
elements was a series of adobe blocks lining the 
interior of the north wall of the bastion. Four of 
these aligned adobes were recorded, including the 
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Figure 25. Unit 2005-3 with adobe feature in northeast quadrant. 



Figure 26. Unit 2005-4, portion of north bastion wall, facing east. 
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Figure 27. Plan view of 2006 TTU field school completed excavation 
units. Thin dashed black line indicates the original location of Unit 2005-4 
(re-excavated in 2006 and incorporated into the new grid). 
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was perpendicular to and transected 
an earthwork constructed by the 
Spanish. This earthwork consisted 
of a trench and parapet and appears 
on both the Lafora and Urrutia maps, 
and it is also discussed in Lafora's 
report to Rubf concerning San Saba. 
Such entrenchments were common 
in 18th century fortifications (Figures 
30-31). Because of a concrete slab 
and a large stack of sheet metal near 
the golf course maintenance shed im
mediately east of the bastion, the seg
ment of the entrenchment closest to 
the bastion could not be investigated 
(Figure 32). 

Figure 28. Aerial photo taken at completion of 2006 TTU field school. 

Using the Lafora and Urrutia 
maps as a guide, this unit was 
oriented east-west in an attempt 
to obtain a cross-section profile 
of the entrenchment. The unit was 
excavated in 10 cm arbitrary levels 
for a total of eight levels or 80 cm 
(97 .28-96.40 m). Spanish-period 

one mentioned above found in 2005 (see Figure 27). 
Two of the blocks seemed to be complete, while two 
others, the ones nearest the northeast interior comer 
of the bastion, were degraded and ephemeral. A fifth 
adobe was uncovered in the southwest quadrant of 
Unit 2006-16, slightly out ofline with the others (see 
Figure 27). All five were found at approximately the 
same mean elevation (98.80 m). The relationship of 
these adobes with the stone construction is presently 
unclear, but the blocks could represent the remains 
of a previous construction phase, or they may have 
been added for an unknown function at a later date. 

Another surprising discovery was made in 
Unit 2006-1. A trash pit was uncovered beginning 
in Level 4 (98.90-98.80 m), that contained several 
"Budweiser" and "Schlitz" beer cans dated 1936 
(Figure 29). The pit measured approximately 75 
cm in diameter and contained several cans and one 
bottle (see Kimbell 2008:Appendix A). The pit was 
likely dug during the 1936 reconstruction of the 
northwest portion of the fort. Fortunately, the pit 
caused very little damage to the surrounding archi
tecture, and intact Spanish deposits were noted in 
all other portions of the unit. 

Also in 2006, volunteer members of the TAS 
excavated one 1 x 2 m unit (2006-17) between the bas
tion and the river. This unit was parallel to the river and 

artifacts were found in levels 2 
through 8 (97.10-96.40 m), although not in large 
quantities, and included ceramics, debitage, bone, 
charcoal, and one gunflint (see Kimbell 2008:Ap
pendix B). As hoped, both the profile drawn at the 
end of the excavation (Figure 33) and the final pho
tograph (Figure 34), clearly show the shape of the 
entrenchment and closely match the documentary 
description by Lafora. 

Lafora noted that the trench was too shallow 
and the earthen parapet was too short to be useful. 
He also stated that the entrenchment impeded the 
artillery fire from the southeast bastion and served 
instead as cover for the enemy (Lafora to Rubf, Au
gust 12, 1767). The profile of the north wall of the 
excavation unit seems to confirm Lafora's descrip
tion. Future excavations could shed further light on 
this element of the fortifications at San Saba. 

Building on the previous work, the goals for the 
TAS field school in June 2007 included exposing 
the entire foundation of the bastion and attempting 
to determine a building sequence for the structure. 
A total of 16 2 x 2 m units were opened along with 
two 1 x 2 m units. In addition, all previous units 
were reopened, and fill was removed down to the 
2006 levels. At the completion of the field school, 
photographs were taken of the exposed foundations 
of the structure from a bucket truck (Figure 35), 
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Figure 29. Unit 2006-1, showing 1936 trash pit in Level 4. 

and a plan map of the excavation area was produced 
(Figure 36). 

Most units contained architectural elements. 
Excavations in Unit 2007-9 (see Figure 36) uncov
ered the extension of the east wall of the bastion 
and the comer adjoining the south wall, as well as a 
portion of the south wall. The east wall was slightly 
less than 1 m (approximately one vara) wide, and 
was constructed of small cobbles and rammed earth 
mortar, similar to stone and tapia construction as 
defined by Deagan and Cruxent (2002a, 2002b ). 
This type of construction was quite common during 
the entire colonial period and forms a strong, level 
foundation upon which larger building stones can be 
placed. At the juncture of the east and south walls, 
the south wall widens to roughly 1.3 m. This wall is 
also constructed of small stones and rammed earth, 
alternating intermittently with large building stones 
that run perpendicular to the length of the wall (Fig
ure 37). Several possibilities may account for the 
south wall being thicker than the east wall. First, it 
parallels the river, a likely place for attack; second, 
it helps compensate for the natural slope toward 
the river; and third, it provides extra support for 
the heavy roof. Possibly, larger comer stones were 
removed from the southeast comer of the bastion by 
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Figure 30. Close up of Lafora plan view of San Saba 
highlighting southeast entrenchment (Archive of the 
Indies, Sevilla). 

later Anglo-American settlers in the Menard area. 
Another interesting architectural element dis

covered in this same unit (2007-9) was a large adobe 
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Figure 31. Close up of Urrutia plan view of San Saba 
highlighting southeast entrenchment (Courtesy British 
Library, London). 
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block in the southeast comer of the excavation unit, 
outside the southeast comer of the bastion (Figure 
38). This block, in addition to one found in Unit 
2007-16, and adobe staining from Unit 2006-8, all 
along the exterior of the east wall, and the blocks 
found along the interior of the north wall in 2006 
(see Figure 36), could represent remnants of the 
original adobe bastion. 

The southwest comer of the bastion wall was 
found, after some difficulty, in Unit 2007-12 (see 
Figure 36). A large amount of wall fall covering 
the entire bastion area obscured wall alignments, 
making them difficult to find. Nevertheless, careful 
examination revealed a row of wall fall lying verti
cally on edge along the boundary between Units 
2007-6 and 2007-11 (Figure 39). This alignment 
allowed the point of origin from which the wall fell 
to be identified and, thus, made the determination of 
the west wall alignment possible. 

The west wall is similar in width to the south 
wall (approximately 1.3 m) and was also of small 

Figure 32. Aerial photo of southeast bastion, showing maintenance shed and stack of sheet metal. 
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Figure 34. Unit 2006-17 north unit wall profile photograph. 
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Figure 35. Aerial photograph taken at the completion of the 2007 TAS field school. 
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Figure 36. Plan view of completed excavations in the southeast bastion, 2005-2007. 
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Figure 37. Segment of south wall showing construction method. 

Figure 38. North arrow rests on adobe block outside southeast comer of bastion; the dashed lines indicate wall alignment. 

stone and rammed earth construction with large flat 
stones interspersed throughout. A large, roughly 
rectangular, mass of puddled adobe ( dark brown 
with an admixture of tiny gravels) was uncovered 

in the wall alignment abutting the north wall of the 
bastion (south wall of the presidia) (Figure 40). The 
feature could represent a large mortar-filled void in 
the wall or, more likely, a threshold between the 
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Figure 39. Wall fall with stones lying vertically on edge. 

Figure 40. Northwest comer of bastion, showing doorway to corral and puddled adobe threshold remnant 
(dotted lines). Dashed lines represent outlines of walls. 



bastion and the horse corral that ran parallel to the 
south wall of the presidio, shown on the Rabago, La
fora, and Urrutia maps. Several such puddled adobe 
thresholds were recorded at Mission San Lorenzo 
(Tunnell and Newcomb 1969). The puddled adobe 
threshold was likely a common construction feature 
used by soldiers from the San Saba garrison. 

Another apparent gap was observed in the north 
wall alignment of the bastion between the juncture 
where the west wall of the bastion met the south 
wall of the presidio and the exterior east wall of 
the presidio. This space is likely the entrance to the 
ground level of the bastion from the interior of the 
guardhouse that was situated between the east gate 
of the presidio and the bastion (Report by Rabago y 
Teran, October 19, 1764). 

One of the most unexpected findings in the bas
tion area was an elevated stone and rammed-earth 
platform adjacent to the south and west interior 
walls of the bastion (Figure 41). The platform was 
constructed by compacting small stones and mud 
mortar within a retaining wall formed in part by 
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Figure 41. Surface of elevated platform. 
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the foundations of the south and west walls of the 
bastion. Along the eastern edge of the southern por
tion of the platform, a row of large stones, three of 
them still stacked, represented another section of 
the retaining wall (Figure 42). This row of stones 
continued into the foundation of the south bastion 
wall, implying that the platform and the wall founda
tions were constructed at the same time. Ivey (1988) 
notes that platforms at other Spanish frontier sites 
were constructed in an identical manner. Presum
ably, sections of retaining walls were also present 
on the northern edge of the southern portion of the 
platform, and on the eastern edge of the western 
portion of the platform, but due to time constraints 
these areas were not examined archeologically. The 
platform was elevated approximately 28 cm above 
the floor of the bastion and was approximately 1.7 
mat its widest point where the bastion's south and 
west walls meet. The southern portion of the plat
form began at the retaining wall, approximately 
2 m west of the east bastion wall. This portion of 
the platform followed the south bastion wall to its 
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Figure 42. Portion of retaining wall along eastern edge of southern platform segment. Photo facing west. 

juncture with the west bastion wall. To the north, the 
platform followed the entire length of the west wall 
of the bastion to its juncture with the north bastion 
wall. This configuration also comprised the entrance 
to the guardhouse from the bastion (see Figure 39). 

Traces of puddled adobe were noted on the up
per surface, along with a curious circular deposit of 
puddled adobe in the alignment of the west wall of 
the bastion abutting the platform (Figure 43). The 
puddled adobe circle was baked, with a rock-like 
hardness, and had a diameter of approximately 31 
cm. It appears that the entire surface of the platform 
was covered in puddled adobe and that all but a few 
traces have eroded away. Notably, during the 2006 
excavations, parts of the floor near the platform 
exhibited a thin covering of adobe melt. 

Explaining the circular adobe anomaly has 
proved difficult. For example, why does it appear in 
the wall alignment of the west wall of the bastion? 
Documentary evidence indicates that there was a 
tronera, or cannon embrasure, in the west wall of 
the bastion flanking the south wall of the presidia 
(Lafora to Rubf, August 12, 1767). Possibly, the cir
cular adobe lies within this embrasure, or opening, 
in the wall. The fact that the circle was baked and 
not burned implies that it was exposed to a contained 
fire, perhaps from a brasero, or brazier. These vessels, 
often ceramic, had a hollow base or ring on which a 

Figure 43. Circle ofbaked puddled adobe (view facing south). 

relatively shallow bowl was placed to contain a fire or 
coals. A grate or earthenware vessel for cooking could 
then be set on top of the bowl (Figure 44). These ves
sels were also used to provide heat and light (Lister 
and Lister 1980). Some of the burnished redware or 
lead-glazed sherds found in the excavations (see be
low) are possibly remains of a brazier, but none can be 
definitively identified as part of such a container. Such 
a vessel was likely set onto the platform's puddled 
adobe surface before it had hardened and settled into 
the relatively soft surface. Conceivably, the contained 
heat inside the vessel could bake the surface below 



into a rock-like consistency. The rest of the platform 
surface, not hardened through baking, simply eroded 
away over time. Alternately, there may have been a 
comer hearth or fireplace set into a niche in the wall. 

Figure 44. Drawing showing general shape and function 
of a brasero (from Di Peso 1953:228). 
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This, however, seems unlikely given its proximity to 
the embrasure. 

The elevated feature was likely a platform for 
one of the small three-pounder cannons mentioned 
by Lafora. The platform faces the west wall of the 
bastion, flanking the south wall, and would have 
provided a smooth, level surface to facilitate load
ing and recoil; it was probably elevated in order 
to compensate for the downward slope toward the 
river on which the southern portion of the bastion 
was built. This configuration would also have al
lowed the cannon to have a greater range of motion 
vertically along the flank. Similar platforms were 
found archeologically in the bastions at Mission 
San Lorenzo de Santa Cruz (Figure 45) and Presidio 
de San Vicente (the final location of the San Saba 
garrison) (Ivey 1990; Tunnell and Newcomb 1969). 
Both of these locations were occupied by the San 
Saba garrison for long periods of time and were 
built by some of the same soldiers, so the existence 
of similar architectural features is not surprising. 

A pile of large, heavy stones was discovered in 
Units 2007-6 and 2007-5 (Figure 46). These stones 
likely formed a low buttress against a portion of the 

Figure 45. Photo showing adobe-covered platform found in bastion at Mission San Lorenzo (Photo courtesy 
of Texas Archeological Research Laboratory, image 41RE1-43). 
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agency of social subjects. They are the 
media through which people navigate, 
respond to, and precipitate the histori
cal events that constitute their lives." A 
study of the material practices of the 
military settlers at San Saba provides 
valuable information about their food
ways, clothing, status relationships, and 
activities performed while on duty in 
the bastion. 

Figure 46. Photo showing buttress/drain (indicated by arrow) along west 
wall of bastion. Dashed lines indicate outline of wall. 

The artifacts were processed and 
analyzed at the TTU Archaeological 
Laboratory. All bastion artifacts were 
divided into several working cat
egories: building materials (excluding 
nails, which were grouped with metal 
materials), glass, ceramics, lithics, 
metal objects, and faunal remains/shell. 
Building materials such as adobe and 
mortar were weighed. Modern glass 
fragments were counted and weighed, 
while Spanish Colonial glass shards, 
beads, and jewelry items were counted 
and weighed. Ceramics were counted, 
measured, weighed, categorized by 

west wall of the bastion near the southwest corner and 
also aided in drainage. The buttress was built by the 
Spanish either at the same time the bastion was con
structed or at a later date in an area of the wall that was 
experiencing drainage problems. If indeed there was 
a tronera near the southwest corner, this would have 
weakened the wall to some extent, and these large 
stones would have helped to strengthen this segment 
of the wall; this is especially true if drainage problems 
were occurring. Similar buttress/drain systems were 
also noted at Mission San Lorenzo and Presidio de 
San Vicente outside the bastion corners and adjacent 
walls (Ivey 1990; Tunnell and Newcomb 1969). Ap
parently the San Saba soldiers continued this practice 
at subsequent fortifications they constructed. 

Artifact Analysis 

A study of the artifact and faunal/shell as
semblages from the southeast bastion sheds light 
on how the structure functioned in the daily lives 
of the soldiers stationed at San Saba. As noted by 
Voss (2008:302), in her study of the presidio of San 
Francisco, "material practices constitute the inter
face between institutional systems of power and the 

attributes, and described. All metal ob
jects were counted, measured, weighed, 

classified by function, and described. Lithics were 
counted, measured, weighed, classified by form and 
function, and described. Bone was weighed, while 
shell was counted, weighed, and classified by genus 
(see Kimbell 2008:Appendix C for an inventory of 
artifacts by level within each unit). 

While the architectural foundations were found 
to be intact, it should be noted that some disturbance 
of the stratigraphic context of the artifacts is likely to 
have occurred. The area in and around the southeast 
bastion was probably occupied by Native American 
groups as well as early Anglo-American settlers in 
the Menard area after the presidio was abandoned. 
Diagnostic Spanish colonial artifacts as well as lithic 
materials that could be the result of either Spanish or 
Native American activities were found in every level 
excavated within the bastion. Thus, no artifacts can 
be clearly linked to a Native American occupation. 
However, some of the lithic tools and debitage as 
well as some of the bone-tempered ceramics likely 
represent use of the space by Native Americans. The 
roof and walls of the bastion likely collapsed in stages 
over time, mixing materials probably left on the roof 
by the Spanish with those of later Native American 
occupations of the bastion. This slow deterioration of 



the structure resulted in the mixing of stones from the 
rubble-built walls with the Spanish Colonial and later 
deposits and may have deterred more recent looting. 
Twentieth- and 21st century deposits are evidence of 
more recent activities in the bastion area (see Kimbell 
2008:Appendix G). Many of these items are linked 
to activities related to the site's current use as a golf 
course. The vast majority of recent materials was 
found at or just below the surface. 

Building Materials 

Adobe and Mortar 

The most common building material in the bas
tion, other than the building stones and mud mortar, 
was puddled adobe (Table 1). This material was used 
as a thick roof surface, to coat and level the cannon 
platform, and as a threshold material. Two different 
varieties were apparently used. The roof coating is 
a dense, smooth material that was allowed to bake 
in the sun (Figure 47). Surprisingly, the roofing 
material is relatively free of gravels, which were 
commonly used as a tempering agent. Leaks were 
easily repaired by simply adding another coat of 
mud. The vast majority of the 8470.5 grams (g) of 
puddled adobe collected from the bastion was of this 
type. The other type of puddled adobe was used to 
coat the cannon platform and as a threshold at the 
entrance to the bastion from the corral in the west 
wall of the bastion. This material was of the same 
dark brown mud as the roofing material, but with the 
addition of very fine gravels as a tempering agent. 
The baked, circular, remnant on the platform surface 
also consisted of this material, and 
traces of this type of adobe were left 
on the platform as well. Similar mud 
mortar was noted at San Lorenzo 
(Tunnell and Newcomb 1969). 

The adobes that lined the interior 
of the north wall of the bastion, as 

,· 
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A light grey to white material (SY 8/4) was also 
recovered from the bastion and its use is unknown at 
this time, although it could represent lime that had 
not yet been crushed into powder. This material is 
densely packed with a powdery consistency similar 
to that of modern rich mortar. Perhaps this material 
was being collected for use in a future construction 
or repair phase. A total of 1079 .1 g of this material 
was recovered from the bastion. 

One specimen of lime mortar (34.8 g) was re
covered from Unit 2006-11. While it is impossible 
to say whether or not such lime mortar was used in 
the bastion area, it seems highly unlikely since only 
one piece was recovered. 

Wood and Charcoal 

A total of 183. 7 g of wood was recovered from 
within the bastion. Of this material, very little of 
it is likely to date to the colonial era. Most of the 
samples are from higher excavation levels and are 
probably relatively recent and naturally deposited 
wood and bark fragments. One fragment found in 
situ in Level 4 (98.80-98.70 m) of Unit 2006-12 
may be a fragment of roofing or other construction 
material. The fragment measures 176 x 67.8 x 33.9 
cm and weighs 98.6 g. Wood preservation is quite 
good at the site. In 2004, a portion of the south 
stockade wall of the horse corral was excavated 
that contained three intact, vertical wooden post 
bases (Walter et al. 2005:Figure 18). Notably, the 
wood fragment excavated from within the bastion 
was lying horizontally, yet it does not appear to be 
a root fragment. 

well as those on the exterior of 
the east wall, are of the same mud 
and fine gravel material with the 
addition of river sand. These adobes 
have a Munsell color of 7 .SYR 7 /4 
(pink) as opposed to that of the 
surrounding matrix ( 1 OYR 5/2, 
grayish-brown). Whitehead (1996) 
notes that the best material for 
making adobe bricks contains sand 
to prevent cracking. 

;{i:,lC'· 
10cm 

Figure 47. Puddled adobe roofing material. Note wood impressions on top 
surfaces of both specimens. 
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Table 1. Construction Materials. 

Puddled Adobe Mortar Lime 
Unit Level Elevation Burned 

Weight (g) weight (g) Weight (g) Weight (g) 

N934, E1046 2 99 .20-99 .10 0.8 

4 99.00-98.95 2.0 

N936, EI046 2 99.20-99.10 9.9 

3 99.10-99.00 3.8 56.9 

2005-1 99.25-99.05 13.4 10.0 

2005-2 1 98.81-98.60 29.2 

2 98.60-98.50 46.5 

2005-3 1 99.32-99.10 14.6 2.7 

2 99.10-99.00 20.8 7.9 

3 99.00-98.90 25.1 95.4 

4 98.90-98.80 5.5 3.5 

5 98.80-98.70 80.9 

6 98.70-98.60 88.1 

7 98.60-98.50 14.6 

All Wall clean up 6.5 

2005-4 2 99 .20-99 .10 16.9 

5 98.90-98.80 0.6 

2006-1 99.20-99.10 2.6 

2 99.10-99.00 13.6 

3 99.00-98.90 88.3 

4 98.90-98.80 1736.1 

5 98.80-98.70 248.5 

6 98.70-98.60 1.0 

All Wall clean up 38.0 

2006-2 2 99.10-99.00 35.5 69.0 

3 99.00-98.90 195.4 12.0 764.0 

2006-8 2 99.00-98.90 1893.0 

3 98.90-98.80 79.8 4.7 

4 98.80-98.75 13.9 

2006-9 2 99.10-99.00 27.2 

3 99.00-98.90 253.2 3.8 

2006-11 2 99.00-98.90 49.8 34.8 

3 98.90-98.80 4.4 

4 98.80-98.70 38.8 

2006-12 99.30-99.00 2.0 0.8 

2 99.00-98.90 16.0 

3 98.90-98.80 71.7 21.8 

4 98.80-98.70 4.0 9.7 

5 98.70-98.60 1.3 

2006-14 99.30-99.10 6.1 3.1 

2 99.10-99.00 117.5 

3 99.00-98.90 182.5 

4 98.90-98.80 98.8 

5 98.80-98.70 96.7 

All Wall clean up 76.2 
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Table 1. Construction Materials, cont. 

Puddled Adobe Mortar Lime 
Unit Level Elevation Burned 

Weight (g) weight (g) Weight (g) Weight (g) 

2006-15 99.30-99.10 19.5 

2 99.10-99.00 28.3 

3 99.00-98.90 38.9 

4 98.90-98.80 90.2 

5 98.80-98.70 152.3 3.2 17.1 

6 98.70-98.60 54.7 0.4 

2006-16 1 99.36-99.10 20.7 24.6 

2 99.10-99.00 22.4 118.2 

3 99.00-98.90 795.5 

4 98.90-98.80 165.8 

5 98.80-98.70 2.8 

2007-1 99.10-98.90 17.0 

2 98.90-98.80 1.9 

2007-2 1 99.10-98.90 2.8 

2 98.90-98.80 18.8 

2007-3 99.40-99.00 55.4 

2007-4 99.14-99.00 17.8 5.6 93.0 

2007-5 98.96-98.60 14.9 

3 98.50-98.40 31.2 

All Wall clean up 10.8 

2007-6 99.02-98.70 49.8 

2 98.70-98.60 10.6 

3 98.60-98.50 3.0 

2007-7 2 99.00-98.90 31.2 

2007-8 1 99.07-99.00 5.5 

2007-9 1 99.10-98.80 3.8 

2 98.80-98.70 1.5 

3 98.70-98.60 6.5 

2007-11 1 98.78-98.60 5.9 

3 98.50-98.40 3.9 

2007-14 98.88-98.60 5.2 

2007-16 1 99.15-98.85 40.9 

2007-17 99.10-99.00 2.0 

Balk 1 All Balk removal 383.5 2.1 

Balk2 All Balk removal 176.8 

Balk3 All Balk removal 86.1 13.4 

Balk4 All Balk removal 43.4 14.3 

Totals 8061.4 409.1 34.8 1079.1 

Total of all adobe 8470.5 

Total of all building materials 9584.4 
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A relatively small amount of charcoal (367 .2 g) 
was recovered during bastion excavations (Kimbell 
2008:Appendix E). While several units contained 
small amounts of charcoal, concentrations were noted 
in Units 2005-3, 2006-12, 2006-14, and 2007-14 (see 
Figure 37). Units 2005-3, 2006-12, and 2006-14 are 
all on the interior of the bastion, and the charcoal was 
found in association with other Spanish Colonial de
posits. The charcoal from these units could represent 
disposal from small, contained fires for cooking, light, 
or heating. Charcoal from Unit 2007-14 (just outside 
the south bastion wall) may be indicative of disposal 
from the roof or, since it was found just below the 
surface, may be from a more recent camping episode. 

Glass 

A total of 1124.8 g of glass was recovered from 
excavations within the southeast bastion (Table 2). 
Most of the glass fragments (887 fragments weighing 
1092.8 g) are modem and consist of auto, window, 
and bottle glass. Glass items were comparatively rare 
on the frontier of northern New Spain, and consisted 
of bottles, drinking and storage vessels, and beads 
and other personal items (Deagan 2002; Voss 2008). 
Only 26 glass items found in the bastion are of Span
ish colonial or possible Spanish colonial origin and 
consist of bottle glass, two beads, two seed beads, a 
button or cufflink with a glass inset, and one square 
faceted inset from a jewelry item (Table 3). 

The Spanish Colonial bottle glass is generally 
thick and heavily patinated and either green or 
an indeterminate dark color. This bottle glass is 
probably from wine bottles, although the shards 
are so small that a more specific identification 
is difficult since no rim or base fragments were 

• a b 

noted. Wine was probably imported from Europe, 
but conceivably at least some was produced and 
imported from Mexican or Texas missions. Some of 
the thinner light brown glass that is lightly patinated 
may be from glass wares. Deagan (1987: 129) states 
that glass wares exported to the Spanish colonies 
were "dominated by foreign wares" from England, 
France, and Germany. Deagan (1987:129-130) also 
points out that glass wares were being produced in 
Puebla, Mexico, during the 18th century. Some of 
the light brown patinated glass at San Saba likely 
derived from this Mexican source, although a 
portion of it could have originated in Europe. 

Glass beads of the types found in the southeast 
bastion at San Saba were probably imported from ei
ther Spain or Mexico, and similar bead assemblages 
have been found at several Spanish colonial sites in 
Texas (Fox et al. 2009; Fox and Tomka 2006; Tun
nell and Ambler 1967; Tunnell and Newcomb 1969; 
Walter 1997, 2007; Walter et al. 2003). Such beads 
were often used as both trade beads and personal 
adornment for colonial settlers (Deagan 2002). In 
all, four such beads were recovered during the bas
tion excavations: a small blue bead (Figure 48a), a 
large, barrel-shaped, iridescent aqua bead (Figure 
48b ), and two blue seed beads (Figure 48c-d). Small 
beads of this type were often used as trade beads or 
as embroidery beads (Voss 2008). The larger beads 
are likely either from jewelry or rosaries. As Deagan 
(2002:69) notes, "unfortunately, it is not possible to 
distinguish confidently glass beads used in jewelry 
from those used in rosaries." 

Other glass items for personal adornment found 
within the bastion include one brass cufflink or 
button with a clear glass inset (Figure 49a), probably 
a high-status item. A square, clear, faceted inset was 
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Figure 48. Glass beads recovered from the southeast bastion: a, blue glass bead; b, large aqua glass bead; c-d, blue 
seed beads. 
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Table 2. Spanish Colonial Glass. 

Unit Level Elevations Description Color Unit Count Weight(g) Form 

N936, El046 3 99.10-99.00 Possible Spanish Colonial light brown 3.5 indet. 

2005-1 99.25-99.05 Possible Spanish Colonial indeterminate dark 1.0 bottle 

2005-2 1 98.81-98.60 Possible Spanish Colonial olive green? 1.1 bottle 

2005-3 1 99.32-99.10 Possible Spanish Colonial dark green 1.2 bottle 

Possible Spanish Colonial light brown 1 1.5 indet. 

Spanish Colonial indeterminate dark 1.0 bottle 

5 98.80-98.70 Spanish Colonial olive green? 1 0.9 bottle 

2005-4 1 99.32-99.20 Possible Spanish Colonial brown 1 0.6 indet. 

Spanish Colonial light brown 1 1.1 indet. 

2 99.20-99.10 Spanish Colonial indeterminate dark 1 3.1 bottle 

2006-1 2 99.10-99.00 Possible Spanish Colonial light brown 0.2 indet. 

4 98.90-98.80 Possible Spanish Colonial light brown 5.2 indet. 

2006-8 3 98.90-98.80 Possible Spanish Colonial indeterminate dark 2.4 bottle 

2006-11 4 98.80-98.70 Spanish Colonial indeterminate dark 1 1.3 bottle 

2006-12 3 98.90-98.80 Possible Spanish Colonial brown 0.8 indet. 

2007-1 99.10-98.90 Possible Spanish Colonial light brown 2 1.2 indet. 

Spanish Colonial indeterminate dark 1 1.8 bottle 

2007-13 98.80-98.60 Spanish Colonial indeterminate dark 1 0.5 bottle 

Balk 3 All Balk removal Spanish Colonial olive green? 1 0.6 bottle 

Totals 20 29.0 

Table 3. Spanish Colonial Beads and Jewelry Items. 

Unit Level Elevation Description Color Weight (g) Comments 

2005-4 5 98.90-98.80 Bead Iridescent 0.8 Diameter: 8.9 mm 
blue-green Length: 7 .6 mm 

2006-12 1 99.30-99.00 Seed bead aqua <0.1 Diameter: 3.9 mm 
Length: 2.5 mm 

Seed bead blue <0.1 Diameter: 3.3 mm 
Length: 2.3 mm 

2006-14 4 98.90-98.80 Bead blue 0.2 Diameter: 5.8 mm 
Length: 4.2 mm 

Button or cufflink clear/metal 0.7 Diameter: 10 mm 
with glass inset 

2006-15 4 98.90-98.80 Square faceted clear 0.6 Width: 8.0 mm Thick-
inset from jewelry ness: 5.3 mm 

Totals 6 artifacts 2.3 
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Figure 49. Personal items: a, cufflink or button with glass 
inset; b, glass inset from jewelry item. 

also recovered (Figure 49b ). This faceted piece of 
glass is probably from a necklace or ring, although 
it could be from a button or cufflink. 

Ceramics 

Ceramic items comprise a large portion of the 
artifact assemblage from the bastion and are "one 
of the most distinctive characteristics of Spanish 
colonial site assemblages" (Deagan 1987:25). Spain 
and her colonies had a long, rich heritage of ceramic 
production by the 18th century. Ceramic assemblages 
from Spanish colonial sites contain many types in the 
Moorish-influenced Andalusian tradition (Lister and 
Lister 1987). The southeast bastion assemblage is 
dominated by tin-enameled earthenwares, followed 

by lead-glazed earthenwares. A large number of 
unglazed ceramic sherds are also present (Figure 
50). Similar percentages of ceramic types have been 
noted for the assemblages from other parts of the site 
(Walter et al. 2003; Zayatz 2004). 

Of the tin-glazed earthenwares, all but two 
sherds (which were faience or delftware) were ma
jolicas. Majolica is the common term for Spanish 
or Mexican-made tin-enameled ceramics, while 
faience and delftware were French and English or 
Dutch versions of the same, respectively (Deagan 
1987). The dating for majolica types in Texas has 
been somewhat problematic (Fox and Ulrich 2008). 
This study will use the dating of majolica types 
proposed by Fox and Ulrich (2008), which is de
rived from samples found archeologically at Texas 
colonial sites. Texas majolica dates tend to be later 
than those for sites in Florida and the Caribbean. 
This could be due to the fact that the Texas frontier 
was somewhat peripheral to more settled parts of 
the Spanish Empire and therefore may have received 
some goods that were beginning to decline in popu
larity in other regions (Fox and Ulrich 2008). 

Most sherds from the southeast bastion at San 
Saba were too small to be categorized into types, but 
majolica types that were identified include: Puebla 
Blue on White (1650-1830), Huejotzingo (1700-
1850+ ), San Elizario Polychrome or Playa Poly
chrome (1750-1850), and Ab6 Polychrome Type Bl 
Aranama Tradition (1720-1750) (Deagan 1987; Fox 

Surface Treatment of Ceramics 
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Figure 50. Relative percentages of ceramic types from the southeast bastion based on 
surface treatment. 
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Figure 51. Samples of majolica from the bastion area: 
a-c, probable San Elizario Polychrome; d-g, unidentified 
polychrome; h-j, unidentified blue-on-white. 

and Ulrich 2008) (Figure 51 and Table 4). Interest
ingly, based on published archeological investigations, 
presidios generally have a higher percentage of majoli
cas than do missions (Cohen-Williams 1992; Fournier 
1997; see also Bense 2003; Deagan 1983; Di Peso 
1953; Fournier and Blackman 2008; Fox et al. 2009; 
Fox and Ulrich 2008; Voss 2008; Walter et al. 2003; 
Zayatz 2004.). This higher percentage of majolicas at 
presidios is likely due to the higher socioeconomic sta
tus associated with military service (Cohen-Williams 
1992; Deagan 1983; Fournier 1997; Voss 2008). 

The largest fragment of any majolica vessel 
from the southeast bastion comes from an Ab6 
Polychrome Type B plato, or soup plate (see Fox 
and Ulrich 2008; Fox and Ulrich [2008:86] point 
out that Aranama Polychrome Tradition and Ab6 
Polychrome Type B are often misidentified in Texas, 
sometimes because sherd size is too small to make 
a positive identification). The plato features a hu
man figure, off center, with a tonsured hairstyle, 
who resembles a Franciscan friar or monk, with an 
unidentified rectangular object behind him (Figure 
52). Ab6 Polychrome Type B was manufactured in 
Puebla, Mexico, and was popular in Texas between 
1720-1750 (Deagan 1987; Fox and Ulrich 2008). It 
is noted in several Spanish colonial sites in Texas as 
well as other parts of Spanish North America (see 
Fox and Tomka 2006; Fox and Ulrich 2008; Ivey 
1981; Tunnell and Newcomb 1969; Walter et al. 
2003; Zayatz 2004). 
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Figure 52. Ab6 Polychrome plato fragment. 

Lead-glazed earthenwares are the next most 
abundant ceramic type found in the bastion (Table 
5). Earthenwares occur in a variety of glaze colors 
and were used for storing and preparing food. 
Spanish olive jars are commonly found at Spanish 
colonial sites, including San Saba (Figure 53), and 
were initially used to ship olives and olive oil to the 
New World, but the large jars were often recycled 

10 cm 

Figure 53. Olive jar fragments from the southeast bastion. 

and were used for a variety of storage needs (Avery 
1997; Deagan 1987; Fox and Ulrich 2008; Noel 
Hume 1969). The earthenware sample at San Saba 
is dominated by green lead-glazed wares (Figure 
54). Green-glazed wares were probably meant to 
resemble the Spanish olive jars and are found in large 
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Table 4. Majolicas. 

Unidentified Unidentified San Elizario Abo 
Undecorated Bl Wh't Polychrome Polychrome Polychrome Unit Level Elev. ue on I e 

# 
Weight 

# 
Weight 

# 
Weight 

# 
Weight 

# 
Weight 

(g) (g) (g) (g) (g) 

N934, 3 99.10-99.00 1 0.2 
E1046 4 99.00-98.95 1 0.3 2 2.4 1 0.2 

2005-1 1 99.25-99.05 1 0.3 

2005-2 1 98.81-98.60 2 1.3 

2 98.60-98.50 1 0.4 1 0.8 

2005-3 1 99.32-99.10 1 1.0 5 11.4 1 0.6 1 0.2 

2 99.10-99.00 2 1.4 1 0.3 

3 99.00-98.90 3 5.5 5 4.1 1 2.5 

4 98.90-98.80 1 0.7 2 1.6 1 2.5 

5 98.80-98.70 1 1.0 2 1.7 1 0.3 

6 98.70-98.60 1 1.7 2 1.3 

7 98.60-98.50 3 1.5 

2005-4 1 99.32-99.20 1 16.3 

2 99.20-99.10 5 1.4 1 0.6 1 2.5 1 1.3 

3 99 .10-99 .00 2 3.4 1 0.5 

4 99.00-98.90 2 9.4 2 2.2 

5 98.90-98.80 1 0.4 3 2.7 1 0.9 

2006-1 1 99.20-99.10 2 0.9 1 4.4 

2 99.10-99.00 4 9.0 1 1.0 

3 99.00-98.90 1 0.5 2 1.7 

4 98.90-98.80 1 1.3 5 4.9 1 0.5 

5 98.80-98.70 1 2.0 1 0.4 

6 98.70-98.60 1 1.4 1 0.2 

All wall clean up 1 1.4 

2006-2 1 99 .30-99 .10 2 3.1 1 0.1 

3 99.00-98.90 1 0.1 

2006-8 1 99.30-99.00 1 0.3 

2 99.00-98.90 2 0.6 

4 98.80-98.75 1 0.2 

2006-9 1 99.30-99.10 2 1.6 

2006-11 2 99.00-98.90 1 0.5 1 2.6 

4 98.80-98.70 3 6.7 2 1.9 1 0.7 

2006-12 1 99.30-99.00 3 5.0 2 0.9 

3 98.90-98.80 3 3.2 1 0.4 

2006-14 1 99 .30-99 .10 3 3.1 8 6.1 1 0.3 1 2.2 

2 99.10-99.00 1 5.8 2 0.9 

3 99.00-98.90 3 1.4 7 12.8 1 0.8 

4 98.90-98.80 1 1.3 1 0.2 

5 98.80-98.70 3 2.0 

All wall clean up 1 3.6 1 0.5 
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Table 4. Majolicas, cont. 

Undecorated 
Unidentified Unidentified San Elizario Abo 

Unit Level Elev. 
Blue on White Polychrome Polychrome Polychrome 

# 
Weight 

# 
Weight 

# 
Weight 

# 
Weight 

# 
Weight 

(g) (g) (g) (g) (g) 

2006-15 1 99.30-99.10 2 2.3 7 13.4 

2 99.10-99.00 2 1.7 4 3.5 

3 99.00-98.90 5 9.2 

4 98.90-98.80 4 3.3 2 2.1 1 0.5 

5 98.80-98.70 5 6.3 6 2.7 1 0.3 1 53.2 

6 98.70-98.60 1 0.9 2 1.4 1 0.5 

2006-16 1 99 .36-99 .10 3 4.2 3 1.6 1 0.8 

2 99.10-99.00 2 2.3 2 1.7 

3 99.00-98.90 3 1.8 3 2.2 

4 98.90-98.80 1 0.4 2 1.3 

5 98.80-98.70 1 0.3 1 0.2 1 1.7 

2007-1 1 99.10-98.90 2 1.0 2 1.1 1 1.1 

2007-2 1 99.10-98.90 4 2.8 4 2.9 1 0.6 

2 98.90-98.80 1 3.8 

2007-3 1 99.40-99.00 4 3.9 

2007-4 1 99.14-99.00 5 6.8 5 2.3 1 1.0 1 1.9 

2007-5 1 98.96-98.60 1 1.4 2 1.5 1 0.5 1 4.1 

3 98.50-98.40 6 9.6 1 0.7 

4 98.40-98.30 1 1.0 

All wall clean up 1 1.0 

2007-6 1 99.02-98.70 1 4.2 4 8.7 

2007-7 1 99.06-99.00 1 1.0 

2 99.00-98.90 1 0.7 1 2.2 

2007-8 1 99.07-99.00 1 7.4 

2007-9 4 98.60-98.50 1 0.5 

2007-10 1 99.08-98.70 1 0.6 

2007-11 l 98.78-98.60 1 1.7 2 3.9 

3 98.50-98.40 3 1.9 

2007-12 1 99.05-98.60 2 3.0 

2007-13 1 98.80-98.60 1 0.9 

2 98.60-98.50 2 1.9 3 6.3 1 1.5 

2007-14 1 98.88-98.60 1 1.3 

2007-16 1 99.15-98.85 1 3.7 2 6.8 

2007-17 1 99.10-98.90 1 1.6 2 2.1 

2007-18 1 99.02-99.00 1 8.3 

Balk 1 All Balk removal 3 2.5 3 5.3 1 0.9 1 2.4 

Balk2 All Balk removal 1 1.0 

Balk3 All Balk removal 1 0.8 1 0.5 1 1.2 

Balk4 All Balk removal 1 0.5 2 2.8 

Totals 94 110.7 177 231.4 15 16.2 16 21.7 8 62.2 

Total Count: 310 Total Weight: 442.2 g 
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Table 5. Lead-Glazed Ceramics. 

Green Clear Orange Olive Jar Other 

Unit Level Elev. 
# 

Weight 
# 

Weight 
# 

Weight 
# 

Weight 
# 

Weight 
(g) (g) (g) (g) (g) 

N934, 4 99.00-98.95 1 0.4 1 3.2 
E1046 
2005-1 1 99.25-99.05 1 1.0 

2005-2 1 98.81-98.60 1 1.3 

2 98.60-98.50 2 2.8 

2005-3 1 99.32-99.10 2 3.1 1 2.6 2 1.7 1 6.8 

2 99.10-99.00 3 21.0 2 5.5 

3 99.00-98.90 3 44.1 3 3.3 1 8.4 

4 98.90-98.80 1 14.6 

5 98.80-98.70 1 4.4 

6 98.70-98.60 1 5.0 

2005-4 1 99.32-99.20 1 12.1 

2 99.20-99.10 3 8.4 1 8.4 

3 99.10-99.00 1 16.3 

4 99.00-98.90 1 1.1 1 0.4 2 7.1 

5 98.90-98.80 4 2.6 1 8.4 1 0.6 

2006-1 1 99.20-99.10 3 39.0 2 3.3 
2 99.10-99.00 1 2.0 1 2.3 4 7.2 
3 99.00-98.90 2 20.0 1 1.0 
4 98.90-98.80 1 1.6 1 2.1 1 3.6 
5 98.80-98.70 1 19.6 1 1.7 1 12.0 1 0.9 

2006-2 2 99.10-99.00 5 45.8 2 1.8 
3 99.00-98.90 1 1.2 1 1.5 1 1.7 

2006-8 1 99.30-99.00 1 2.1 
3 98.90-98.80 1 0.2 
4 98.80-98.75 2 1.6 

2006-9 2 99.10-99.00 1 2.0 
3 99.00-98.90 1 7.0 1 0.6 

2006-11 1 99.10-99.00 1 0.6 
2 99.00-98.90 2 10.5 1 4.3 
3 98.90-98.80 1 0.9 
4 98.80-98.70 1 2.5 1 0.4 1 3.3 

2006-12 1 99.30-99.00 2 3.4 0.3 
2 99.00-98.90 1 1.7 
3 98.90-98.80 3 10.8 1 82.0 2 7.6 
4 98.80-98.70 1 1.6 1 12.2 
5 98.70-98.60 1 7.7 1 17.9 1 3.1 

2006-14 1 99.30-99.10 3 10.8 2 1.9 
2 99.10-99.00 1 1.6 1 7.7 1 0.4 
3 99.00-98.90 3 21.7 1 2.5 
5 98.80-98.70 1 5.6 1 0.9 

All wall clean up 1 0.5 1 1.4 
2006-15 1 99.30-99.10 1 0.3 1 1.4 

2 99.10-99.00 3 13.5 1 0.5 
4 98.90-98.80 1 4.5 
5 98.80-98.70 1 2.5 1 1.4 1 1.7 
6 98.70-98.60 3 10.5 1 1.0 1 0.5 
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Table 5. Lead-Glazed Ceramics, cont. 

Green Clear Orange Olive Jar Other 
Unit Level Elev. 

# 
Weight 

# 
Weight 

# 
Weight 

# 
Weight 

# 
Weight 

(g) (g) (g) (g) (g) 

2006-16 1 99.36-99.10 1 3.9 2 8.5 3 7.8 
2 99.10-99.00 1 0.5 1 0.4 
3 99.00-98.90 2 2.6 1 3.7 
4 98.90-98.80 1 2.4 
5 98.80-98.70 1 0.4 

2007-1 1 99.10-98.90 2 11.1 
2007-2 1 99.10-98.90 2 5.5 3 6.3 1 11.2 

2 98.90-98.80 1 1.2 
2007-3 1 99.40-99.00 1 1.8 1 2.0 
2007-4 1 99.14-99.00 5 53.2 
2007-5 1 98.96-98.60 1 4.8 2 2.1 1 1.9 

3 98.50-98.40 1 2.4 1 0.8 
2007-6 1 99.02-98.70 2 4.3 1 0.5 1 1.3 
2007-9 1 99.10-98.80 1 3.3 

2 98.80-98.70 2 5.5 
3 98.70-98.60 1 1.0 1 0.6 
4 98.60-98.50 1 0.8 1 5.3 

2007-11 1 98.78-98.60 2 7.0 1 3.3 
2 98.60-98.50 1 0.3 

2007-12 1 99.05-98.60 2 8.2 1 2.6 1 4.3 
2 98.60-98.50 1 3.8 

2007-13 1 98.80-98.60 1 0.8 
2 98.60-98.50 1 2.4 1 4.0 

2007-14 1 98.88-98.60 3 4.9 
2007-18 1 99.02-99.00 2 1.6 
Balk 1 All Balk removal 1 0.3 
Balk2 All Balk removal 1 0.8 1 1.6 
Balk3 All Balk removal 2 13.7 1 2.5 
Balk4 All Balk removal 1 1.3 
Balk5 All Balk removal 2 2.0 

Totals 87 481.6 44 77.1 26 89.6 4 108.5 46 105.7 

Total Count: 207 Total Weight: 862.5 g 

numbers at presidios and other Spanish Colonial sites wares are frequently found at Spanish colonial sites 
across northern New Spain (Fournier 1997). Fournier (Deagan 1987), but rarely are sherds with similar 
(1997:237) defined this as "Presidios Green," and appliqued designs described. However, Fox and 
now refers to it as "Presidios Verde" (Fournier and Ulrich (2008:63 and Figure 4-13d) do illustrate a 
Blackman 2008:19). Foumier's (1997) petrographic similar sherd from 41 GD7 in Goliad. 
analysis indicates that this green lead-glazed ceramic Other decorative ceramics include painted 
was probably produced in the Guanajuato-Zacatecas earthenwares, burnished earthenwares, porcelain, 
region of Mexico. and faience or delft wares (Table 6). The painted 

Two sherds of black lead-glazed ceramics from earthenwares (Figure 56) may represent fragments 
the bastion have unusual designs. Both have an ap- of Guadalajara polychrome (also called Tonala 
pliqued design motif featuring sets of concentric Burnished by Fox and Ulrich [2008]), which is char-
circles, and one features an appliqued leaf design acterized by a cream to buff slip that is highly pol-
as well (Figure 55). Undecorated black lead-glazed ished, with rust, brown, and black painted decoration 
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Figure 54. Samples of green lead-glazed ceramic from the southeast bastion. 

(Deagan 1987; Fox and Ulrich 2008). Redwares 
dominate the sample of burnished earthenwares 
found in the southeast bastion (Figure 57). These 
sherds have a red to orange paste and are highly 
polished but unglazed (Zayatz 2004). Porcelains are 
comparatively rare on frontier sites, and only eight 
sherds of porcelain were found during the bastion 
excavations (Figure 58). Porcelains represent an 
exotic, high-status item, as they were imported from 
China and Japan (Deagan 1987; Fox and Ulrich 

2008). As previously noted, two sherds of faience 
or delft tin-glazed earthenware were found within 
the bastion (Figure 59). 

The remainder of the ceramic sample consists 
of unglazed colonial earthenwares, bone-tempered 
earthenware (Figure 60), severely burned and 
unclassifiable ceramics, and post-colonial ceramics 
(Table 7). The bone-tempered earthenware sherds 
represent a variety of paste and surface colors and 
textures and, until further analysis is completed, 

10cm 

Figure 55. Black lead-glazed ceramics with concentric ring design. 
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Table 6. Uncommon Decorative Ceramics. 

Unit Level Elevation 
# 

Burnished 

Weight (g) # 

Painted Porcelain Faience/Delft 

Weight (g) # Weight (g) # Weight (g) 

N934,E1046 4 1 
2005-1 1 
2005-2 1 

0.7 

0.6 1 7.1 
2005-3 2 

4 
6 

99.00-98.95 
99.25-99.05 
98.81-98.60 
99.10-99.00 
98.90-98.80 
98.70-98.60 
99.20-99.10 
99.20-99.10 
98.90-98.80 
98.80-98.70 
98.70-98.60 
98.80-98.75 
99.00-98.90 
99.00-98.90 
98.90-98.80 
99.30-99.10 
99.00-98.90 
98.90-98.80 
99.30-99.10 
99.10-99.00 
98.80-98.70 
99.00-98.90 
99.10-98.90 
99.40-99.00 
99.14-99.00 
98.96-98.60 
98.50-98.40 
99.02-98.70 
99.08-98.70 
98.80-98.60 
98.88-98.60 
99.02-99.00 

Balk removal 

1 
1 
2 
2 
1 
1 
1 

1 
4.4 

0.4 

2.0 

2.0 
2005-4 2 1.1 1 0.4 
2006-1 1 

4 
5 
6 

8.5 
1.9 
0.5 
2.9 

2006-8 4 
2006-11 2 2 

2 
3 
3 

1 
2.4 

0.6 
1 0.6 

2006-12 2 
3 

2006-14 1 
3 
4 

6.6 1 1.0 
6.2 1 3.1 
2.3 1 0.6 

1 0.4 
0.5 

2006-15 1 
1 
3 
3 
2 
1 
2 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 

3.2 1 0.7 
2 
5 

2006-16 3 
2007-2 1 
2007-3 1 
2007-4 1 
2007-5 1 

3 
2007-6 1 
2007-10 1 
2007-13 1 
2007-14 1 
2007-18 1 

8.6 
2.3 
0.4 
3.0 1 3.3 
1.0 
1.8 1 1.2 
0.6 
0.5 1 1.8 
1.6 
0.2 
7.2 
0.8 
0.8 1 0.6 

Balk 1 All 1.3 1 1.8 
Balk 2 All 
Balk 4 All 

Balk removal 
Balk removal 

Totals 46 
Total Count: 62 

1.7 
1.5 

77.1 

cannot be specifically assigned to particular Native 
American groups. Approximately 61 percent of 
the bone-tempered ceramics were found in the 
upper two excavation levels (some units were 
excavated only through the first level, which may 
skew the percentages). However, no bone-tempered 
ceramics were found in levels that did not also 
contain diagnostic Spanish Colonial ceramics. 
Some of the bone-tempered ceramics, those found 
near the surface, could represent later occupations 
of the presidio site by nomadic Native American 
groups or were perhaps items acquired through 

6 5.9 8 9.5 2 10.2 
Total Weight: 106.7 g 

trade. Alternately, the bone-tempered specimens 
found in Spanish colonial contexts may have been 
brought to the presidio (or made there) by Native 
American wives of presidia! soldiers, since some 
soldiers from the San Saba garrison had married 
native women on the frontier (Gomez and Gomez 
2006). Interestingly, no fragments of 19th century 
ceramics were identified in the bastion assemblage, 
although such wares have been found in other parts 
of the presidio (Zayatz 2004). The four sherds 
of post-colonial ceramics consist of 20th or 21st 
century pottery. 
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10cm 

Figure 56. Black-on-buff painted ceramics found in the southeast bastion. 

Metal 

Spanish Colonial metal artifacts recovered from 
the bastion excavations were divided into categories 
based on function, following Norment (2007). These 
categories consist of horse equipment, military ob
jects, construction-related material and hardware, 
domestic objects, personal objects, trade items, and 
miscellaneous objects. Many items were unidentifi
able and were categorized as indeterminate. A large 
number of modern (mostly 20th and 21st centuries) 
metal objects was recovered in the upper excavation 
levels, and they are not discussed here (see Kimbell 
2008:Appendix G). 

Horse-Related Metal Objects 

Horse equipment comprises much of the bas
tion metal assemblage, as was expected (Table 8). 
Artifacts in this category include horseshoe nails 
(Figure 61); rein chain fragments (Figure 62a-c); 

various rings (Figure 62d-g); several bridle parts 
such as a slack chain tab (Figure 63a); andjinglers 
(Figures 63b-d). The elaborate ring bit with the 
attachedjinglers, or coscojos, is known archeologi
cally only in the Spanish borderlands (Figure 64). 
Simmons and Turley (1980) note that the jinglers 
provided a pleasant jingling sound while riding. 
The larger, heavier jinglers and the higa (see Figure 
63e) were likely attached to the anquera, or rump 
covering (Figure 65), whose purpose was "to strike 
the horses' hocks to make them prance" (Di Peso 
1953:194) (Figure 66). Other horse gear include a 
tongue from a harness buckle (Figures 67a and 68; 
see also Figure 67b-c). 

Military-Related Metal Objects 

Surprisingly, a relatively small number of 
military-related metal items was recovered during 
the bastion excavations (Table 9). These metal 
military objects include items such as an iron gun 

!~ 
;~-t, 

'· . .,a. '_ )}1. ',:_ .. 

-
. ·;_· 

: ~-~;.. . 

. . 

10cm 

Figure 57. Burnished redware from the southeast bastion. 
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10 cm 

Figure 58. Porcelain sherds found in the southeast bastion. 

, __ 

10 cm 

Figure 59. Faience or delft sherds found in the southeast 
bastion. 

worm (Figure 69), which was threaded onto the tip 
of the ramrod of a musket and used to retrieve a 
stuck cloth, paper wad, or lead shot. A cloth might 
also be attached to the gun worm for cleaning the 
inside of the barrel of the weapon (Peterson 1968). 
An almost identical specimen was recovered from 
Mission San Lorenzo (Tunnell and Newcomb 
1969). A possible iron counter lock plate (Figure 
70), likely used to anchor the gun lock (DiPeso 
1953), was also found. While some such plates 
were more decorative, DiPeso (1953) depicts an 

t~.-.:···..:"~·.·.· . • 

example recovered at the Terrenate presidio that is 
very similar to the piece found at San Saba (Figure 
71). Alternately, this object may have been a heel 
chain spacer from a spur (Jay C. Blaine, personal 
communication, 2008). 

Several lead military objects were recovered, 
including shot (Figure 72e-g), one specimen of 
canister shot (Figure 72d), two cylinders (Figure 
72a-b), and a disk (Figure 72c). Although no lead 
sprue was found within the bastion, other portions 
of the site have yielded evidence that soldiers made 
their own lead shot by pouring molten lead into 
molds (Norment 2007). Canister shot was an anti
personnel weapon whose name is derived from the 
case or canister filled with "scrap, musket balls, or 
slugs" (Manucy 1985:69) (Figure 73). When fired 
from the cannon, the shot would scatter in a wide 
pattern, much like that created by a shotgun, and 
was very effective at close range. The specimen at 
San Saba is too large to be from any standard mus
ket caliber and therefore probably represents such 
a projectile. The lead cylinders may also be from 
canister shot, or were possibly larger-caliber shot 
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Figure 60. Bone-tempered ceramics found in the southeast bastion. 
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Table 7. Non-Decorative Ceramics. 

Unglazed/ Bone-Tern-
Burned Post-Colonial 

Unit Level Elevations 
Undecorated pered 

# Weight (g) # Weight (g) # Weight (g) # Weight (g) 

2005-2 1 98.81-98.60 1 0.4 2 17.5 
2 98.60-98.50 1 4.7 

2005-3 1 99.32-99.10 6 16.8 1 4.3 1 0.9 
2 99.10-99.00 1 0.5 
3 99.00-98.90 2 1.1 3 7.0 
4 98.90-98.80 1 0.9 
5 98.80-98.70 3 8.9 

2005-4 2 99 .20-99 .10 1 1.6 2 2.3 
2006-1 3 99.00-98.90 2 7.5 

5 98.80-98.70 1 1.0 1 0.8 
6 98.70-98.60 1 1.5 

All Wall clean up 1 1.2 
2006-2 2 99.10-99.00 2 2.3 1 2.4 

3 99.00-98.90 1 0.9 
5 98.80-98.70 1 6.2 

2006-9 1 99.30-99.10 1 3.6 2 4.2 
2 99.10-99.00 2 11.8 
3 99.00-98.90 1 4.7 

2006-11 2 99.00-98.90 2 13.1 
4 98.80-98.70 2 3.3 1 1.3 

2006-12 1 99.30-99.00 1 0.5 1 0.9 
3 98.90-98.80 2 6.9 

2006-14 1 99 .30-99 .10 3 3.9 1 1.5 
2 99.10-99.00 1 1.3 
3 99.00-98.90 1 4.4 
4 98.90-98.80 1 1.1 2 4.2 
5 98.80-98.70 1 3.7 

All Wall clean up 2 4.0 
2006-15 1 99 .30-99 .10 4 7.1 9 12.1 

2 99.10-99.00 4 3.3 1 2.6 
3 99.00-98.90 1.7 1 3.8 
5 98.80-98.70 1 0.1 3 2.0 1 1.7 
6 98.70-98.60 3 4.3 

2006-16 1 99.36-99.10 1 0.7 7 14.0 1 3.5 
2 99.10-99.00 2 3.1 
3 99.00-98.90 2 2.7 
5 98.80-98.70 4 8.0 2 1.1 

2007-1 1 99.10-98.90 2 3.2 2 6.4 
2007-2 1 99.10-98.90 1 1.1 1 7.6 
2007-3 1 99.40-99.00 4 12.7 1 1.8 1 0.9 
2007-4 1 99.14-99.00 2 6.4 1 20.0 
2007-5 1 98.96-98.60 2 4.1 

3 98.50-98.40 1 1.8 
4 98.40-98.30 1 0.5 
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Table 7. Non-Decorative Ceramics, cont. 

Unglazed/ 
Undecorated Native Burned Post-Colonial 

Unit Level Elevations (Colonial) 
# Weight (g) # Weight (g) # Weight (g) # Weight (g) 

2007-6 1 99.02-98.70 1 2.0 1 3.1 

3 98.60-98.50 1 1.3 

2007-7 1 99.06-99.00 1 5.7 

2007-9 1 99.10-98.80 1 4.2 

2007-10 1 99.08-98.70 3 13.9 

2007-11 1 98.78-98.60 1 2.2 1 3.2 

2007-12 1 99.05-98.60 1 3.6 

2 98.60-98.50 1 0.9 

2007-13 1 98.80-98.60 1 6.1 1 4.7 

2 98.60-98.50 1 1.2 

2007-14 1 98.88-98.60 1 1.4 

2007-16 1 99.15-98.85 2 6.4 1 57.3 

Balk 1 All Balk removal 9 11.6 1 2.6 

Balk2 All Balk removal 1 1.3 

Balk3 All Balk removal 3 8.3 1 0.9 

Balk4 All Balk removal 2 2.4 

Totals 70 149.8 84 201.1 7 11.3 4 85.5 

Total Count: 165 Total Weight: 447.6 g 

Table 8. Horse-Related Metal Objects. 

Unit Level Elevation Description Material 
Weight Length/ Diam-

(g) eter (mm) 
2005-3 1 99.32-99.10 chain link or hook iron 9.2 length: 40.1 

2 99.10-99.00 horseshoe nail iron 6.4 length: 30.3 
eye hook or jingler fragment iron 2.3 length: 25 .1 

4 98.90-98.80 jingler iron 2.1 length: 29.3 
2006-1 1 99.20-99.10 ring iron 1.3 diameter: 15.8 
2006-14 3 99.00-98.90 horseshoe nail iron 4.8 length: 30.7 

chain link or hook iron 6.3 length: 39.0 
buckle tongue fragment iron 7.2 length: 41.6 

2006-15 1 99.30-99.10 horseshoe nail iron 5.4 length: 26.4 
99.30-99.10 jingler iron 1.3 length: 21.3 
99.30-99.10 part of ring/chain? iron 1.5 diameter: 14.6 

2 99.10-99.00 ring iron 1.4 diameter: 16.4 
5 98.80-98.70 chain link or hook iron 3.8 length: 34.5 

2006-16 4 98.90-98.80 possible jingler part iron 5.3 length: 40.2 
2007-1 1 99.10-98.90 ring rron 3.3 diameter: 20.2 

slack chain tab iron 17.6 length: 43.1 
chain fragment iron 8.8 length: 66.0 

2007-3 1 99.40-99.00 jingler iron 2.1 length: 27.4 
2007-4 1 99.14-99.00 ring iron 1.9 diameter: 19 .1 
2007-10 1 99.08-98.70 horseshoe nail iron 6.2 length: 37 .2 
2007-12 1 99.05-98.60 higa with decorative top iron 8.0 length: 53.0 

Totals 21 artifacts 106.2 
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Figure 61. Iron horseshoe nails. 

a 

10cm 

Figure 62. Iron bridle chain fragments and rings: a-c, chain fragments; d-g, rings. 
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a d 

g 

10 cm 

Figure 63. Iron horse gear adornment: a, slack chain tab; b-d, jingler fragments; e, higa; f-g, probable 
horse gear. 

Table 9. Military-Related Metal Objects. 

Unit Level Elevation Description Material Weight (g) 
Length/Diameter 

(mm) 

2005-3 6 98.70-98.60 shot lead 12.8 diameter: 12.2 

2006-1 1 99 .20-99 .10 shot lead 11.5 diameter: 12.6 

2006-8 3 98.90-98.80 shot lead 12.1 diameter: 13.0 

2006-11 4 98.80-98.70 solid cylinder lead 14.8 length: 19.0 

2006-16 1 99.36-99.10 canister shot lead 36.1 diameter: 20.6 

2007-1 2 98.90-98.80 gun worm iron 6.8 length: 68.4 

2007-8 1 99.07-99.00 solid cylinder lead 38.4 length: 24.7 

2007-9 4 98.60-98.50 
gun side plate/ 

iron 9.7 length: 82.8 
heel chain spacer 

Totals 8 artifacts 142.2 
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Figure 64. Illustration showing detail of ring bit and bridle gear (Simmons and Turley 1980:101, with addition 
of "slack chain tab" label). 

Figure 65. Illustration showing horse gear; arrow points 
to anquera, or rump covering, with jinglers and higas (Di 
Peso 1953:194). 

Figure 66. Illustration showing detail of anquera (DiPeso 
1953:194). 
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Figure 67. Probable horse-related items: a, buckle tongue 
fragment; b-c, indeterminate . 
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Figure 69. Gun worm. 

10 cm 

Figure 70. Probable firearm counter lock plate or heel 
chain spacer. 
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Figure 72. Lead artifacts: a-b, lead cylinders; c, lead disk; 
d, canister shot; e-g, lead shot. 
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Figure 68. Buckle, with arrow pointing to buckle tongue 
(Simmons and Turley 1980:114). 

Figure 71. Firearm counter lock plates found by DiPeso 
(1953:198; no scale in original) at Presidio de Terrenate. 
The lower example is almost identical to the specimen 
found at San Saba. 

scrap 

lead balls 

Case or canister 

Figure 73. Case or canister shot (from Manucy 1985:64). 
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carefully hammered into a smaller diameter to fit 
a smaller-caliber weapon (Jay C. Blaine, personal 
communication, 2008). Lead disks identical to the 
one found in the bastion have been found elsewhere 
at San Saba and at other Spanish colonial sites. The 
exact function of these items is unknown, but there 
are several possibilities. Tunnell and Newcomb 
(1969) suggest that these disks may be coun
terweights for a balance, while Blaine suggests 
these items were used as score-keeping counters 
for games, although other uses are also possible 
(Jay C. Blaine, personal communication, 2008). 
Alternately, the disks may represent flattened lead 
shot intended for use as a pad for a gunflint within 
the jaws of the cock (see Fox et al. 2009; Fox and 
Tomka 2006; Norment 2007). 

Construction-Related Metal Items 

Nails were the only metal construction-related 
material recovered in the bastion (Figure 74 and 
Table 10). Spanish Colonial nails were hand-wrought 
from iron and were relatively scarce on the frontier 
(Norment 2007; Simmons and Turley 1980). A few 
of the nails from the southeast bastion are probably 
19th century cut nails deposited by travelers or early 
Anglo-American settlers in the Menard area. Colonial 
nails were used in the construction of a variety of 
wooden objects, including doors, chests, cabinets, 
and boxes. Often, when a nail was used to fasten one 
piece of wood to another, the nail was driven through 
both pieces and bent into a 90 degree angle for added 
security (Figure 75). This method makes possible 
a relatively-accurate estimate of the thickness of 
the wood (Simmons and Turley 1980; Tunnell and 
Newcomb 1969). Because iron was relatively scarce 
on the frontier, often nails were used sparingly in 
construction projects. Wooden pegs or rawhide thongs 
were often substituted (Whitehead 1996). The bastion 
specimens were likely used in shelving, storage 
boxes, or doors and door jambs. 

Domestic Metal Objects 

Domestic items include implements used in food 
preparation and dining. A spike-tanged, narrow
bolstered, wide-bladed case knife fragment (Figure 
76) was recovered during bastion excavations (Jay 
C. Blaine, personal communication, 2008), as 
were thin iron and brass kettle or pot fragments 
and/or repair patches (Table 11). Since metal was 
a relatively scarce commodity on the frontier, 

damaged metal cooking vessels were often repaired 
and patched as needed (Norment 2007). Such repair 
patch fragments are commonly noted at Spanish 
Colonial frontier sites (Fox and Tomka 2006). 

Personal Metal Objects 

Personal artifacts include items such as but
tons, button backs and tops, a heart-shaped pen
dant, and decorative brass appliques (Table 12). 
The brass appliques (Figure 77) are likely from 
a small decorative wooden box, as the fragments 
exhibit long, straight edges and the nail holes are 
too large to have come from a musket stock (Jay 
C. Blaine, personal communication, 2008). The 
heart-shaped pendant (Figure 78a) was proposed by 
Blaine to be a symbol of the sacred, twisted heart 
of Christ (Jay C. Blaine, personal communication, 
2008). Some of the brass buttons and two-piece or 
composite buttons found during bastion excava
tions (Figure 78b-g) were probably from military 
uniform components. Similar buttons were found 
in other areas at San Saba (Walter et al. 2003; Nor
ment 2007) as well as at several Spanish Colonial 
sites across northern New Spain, the Caribbean, and 
California (Deagan 2002; Di Peso 1953; Fox et al. 
2009; Hindes et al. 1999; Meissner 2002; Tunnell 
and Newcomb 1969). Di Peso (1953) and Voss 
(2008) note that such brass buttons were probably 
of military issue but could also be found on civil
ian clothing. Deagan (2002) states that composite 
buttons often featuring a bone back and a brass or 
copper-alloy top are common on Spanish Colonial 
sites after about 1750. However, no bone button 
back was recovered from the southeast bastion. 
Tunnell and Newcomb (1969) report a brass button 
top with a fragment of a wooden back still attached 
found at Mission San Lorenzo. The top from this 
button is identical to one specimen (Figure 78d) 
recovered during the southeast bastion excavations 
at San Saba, as well as others from elsewhere at 
Presidio San Saba (Walter et al. 2003). 

Miscellaneous Metal Objects 

Included among the miscellaneous metal items 
(Table 13) was an iron skewer-shaped object (Fig
ure 79) whose exact function is unknown; however, 
several possibilities exist. The skewer may be a 
surveyor's pin, since it was found with its tip in 
the ground against the west wall of the bastion in 
the corral. Surveyor's pins were used to secure the 
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Figure 74. Iron nails and nail fragments. 
Figure 75. Sketch showing common fastening method 
on frontier. 

Table 10. Construction-Related Metal Objects. 

Unit Level Elevation Description Material Weight (g) 
Length 
(mm) 

N934, E1046 1 99.34-99.20 nail fragment, with head iron 2.0 41.4 

2005-1 1 99.25-99.05 nail iron 6.8 62.1 

2005-2 1 98.81-98.60 nail fragment, no head iron 4.3 76.4 

2 98.60-98.50 nail fragment? no head rron 7.6 69.8 

2005-3 3 99.00-98.90 small nail fragment, no head iron 1.3 31.0 

2005-4 2 99.20-99.10 nail fragment, with head iron 4.2 14.4 

square nail? no head iron 2.5 15.3 
4 99.00-98.90 nail fragment? no head iron 3.0 33.0 

2006-2 2 99.10-99.00 nail iron 3.3 31.9 

2006-11 2 99.00-98.90 small nail or tack iron 0.6 14.1 

2006-14 All Wall clean up nail, with head iron 6.2 57.3 

2006-15 1 99.30-99.10 small nail iron 1.2 23.1 

2 99.10-99.00 hook or nail, flattened in head area iron 2.8 56.5 

3 99.00-98.90 nail fragment, with head iron 1.7 23.2 

5 98.80-98.70 nail iron 2.2 29.0 

2006-16 1 99.36-99.10 nail, with head rron 3.9 30.8 

2 99.10-99.00 nail fragment? rron 2.5 29.3 

2007-2 1 99.10-98.90 nail, most of head gone rron 4.6 47.1 

nail, with head iron 5.0 35.6 
nail, with head iron 8.9 56.2 

2007-10 1 99.08-98.70 nail iron 1.6 33.5 

Balk 1 All Balk removal nail fragment iron 1.3 16.5 

Totals 22 artifacts 77.5 
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10cm 

10cm 
Figure 76. Iron spike-tanged, narrow-bolstered case knife. 
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Figure 77. Brass applique fragments. 

Elevation 

98.90-98.80 

99.20-99.10 

99.30-99.10 

98.90-98.80 

99.10-99.00 

99.40-99.00 

Balk removal 

Totals 

Table 11. Domestic Metal Objects. 

Description Material 

thin sheet with rolled edge copper 
(vessel fragment?) 
rivet fragment copper 

thin sheet with rolled edge copper 
(vessel fragment?) 
sheet, folded fragment brass/copper 
(patch material?) 
sheet, folded fragment brass/copper 
(patch material?) 
blade fragment? iron 

thin sheet, patch fragment? brass/copper 

knife blade with intact tang iron/steel 

sheet fragment brass/copper 

9 artifacts 

Table 12. Personal Metal Objects. 

Weight (g) Length (mm) 

0.7 8.2 

3.4 8.8 

1.1 14.8 

31.4 125.6 

0.6 19.2 

23.7 51.0 

0.6 27.3 

19.4 82.1 

1.6 30.3 

82.5 

Elevation Description Material Weight (g) 
Length/Diameter 

(mm) 

99.10-99.00 button back brass/copper 1.6 diameter: 17 .3 

99.00-98.95 button cover copper 0.2 diameter: 15. 7 

99.00-98.90 button cover fragment brass/copper 0.1 length: 12.4 

98.90-98.80 decorative applique brass/copper 0.4 length: 15.9 
fragment 

98.90-98.80 button cover fragment copper 0.5 diameter: 27.4 

99.00-98.90 button cover fragment brass 0.3 length: 21.3 

98.80-98.70 heart-shaped charm brass/copper 2.7 length: 36.4 

98.80-98.70 decorative nail boss brass 1.0 length: 22.0 

99.10-98.90 decorative applique brass/copper 0.5 length: 13.2 
fragment 

99.14-99.00 decorative applique brass/copper 3.0 length: 39.3 

Balk removal decorative applique brass/copper 0.7 length: 27 .2 

spherical button brass/copper 0.2 diameter: 7 .3 

Totals 12 artifacts 11.2 
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Figure 78. Personal adornment, brass and copper: a, heart pendant; b, ball-shaped 
button; c, button back; d-g, button top fragments. 

Table 13. Miscellaneous Metal Objects. 

Level Elevation Description Material Weight (g) 
Length/ 

Diameter (mm) 

4 98.90-98.80 nail/hook/jingler fragment lfOn 3.1 length: 47.6 

4 98.80-98.70 wire fragment? iron 1.2 length: 45.1 

3 99.00-98.90 horseshoe nail? iron? 3.4 length: 40.8 

4 98.90-98.80 rivet fragment? lead 2.5 length: 14.3 

1 99.30-99.10 sprue/ooze pewter? 3.4 length: 20.3 

5 98.80-98.70 sprue lead 6.5 length: 21.6 

5 98.80-98.70 small hook fragment iron 0.3 length: 29 .1 

1 99.10-98.90 rolled edge from steel can? steel? 0.9 length: 37.5 

1 99.14-99.00 picket pin/surveyor's stake iron 24.6 length: 133.4 

1 99.02-98.70 lead disk lead 11.3 diameter: 32.8 

sprue/ooze pewter? 5.6 length: 30.5 

1 99.07-99.00 sprue/ooze pewter? 2.5 length: 14.4 

sprue/ooze pewter? 1.0 length: 5.9 

All Balk removal 
wire fragment iron 0.2 length: 25 .1 

wire fragment iron 0.1 length: 13.5 

All Balk removal possible rivet material? lead 8.0 length: 49.2 

Totals 16 artifacts 74.6 

surveyor's chain during construction or mapping of 
the presidio. Another possibility is that the object 
is a cannon gunner's pick (Figure 80) used to clear 
the vent and to puncture the cloth or paper powder 
cartridge after it was rammed into the cannon tube 

(Manucy 1985; Peterson 1968). Finally, the artifact 
may represent a skewer used in food preparation, but 
its short length would make it difficult to handle for 
such a purpose. Many items in the miscellaneous cat
egory were classified as unidentifiable (Figure 81). 
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10 cm 

Figure 79. Iron pin (possible cannon gunner's pick, or skewer). 

0 
Figure 80. Gunner's pick used "to clear vent and pierce 
powder bag" (from Manucy 1985:74). 

Indeterminate Metal Objects 

The largest category of Spanish colonial metal 
includes items that could not be identified and were 

Figure 81. Miscellaneous iron fragments. 

therefore classified as indeterminate (Table 14). 
Norment (2007) notes that indeterminate objects 
make up a large percentage of metal objects found 
in other portions of the presidio as well. 

Lithics 

A total of 1667 lithic artifacts were collected 
from the bastion excavations; chipped stone artifacts 
make up the entire sample. Terminology for the 
analysis of the lithic artifacts follows Turner and 
Hester (1999) and Whittaker (1994). 

10 cm 
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Table 14. Indeterminate Metal Objects. 

Unit Level Elevations Description Material Weight (g) Length (mm) 

2005-2 1 98.81-98.60 indeterminate sheet fragment, bent brass 7.5 52.3 

2005-3 1 99.32-99.10 indeterminate squashed object brass 1.1 14.7 
4 98.90-98.80 concave circular object iron 2.5 16.6 

2005-4 2 99.20-99.10 indeterminate disk fragment copper 1.2 16.9 
indeterminate fragment iron 0.2 20.9 

2006-1 1 99.20-99.10 flat, amorphous blob (sprue?) lead 1.5 15.0 
2 99.10-99.00 indeterminate fragment iron 0.3 11.1 

2006-9 2 99.10-99.00 4 indeterminate fragments iron 1.6 14.6 

2006-12 3 98.90-98.80 indeterminate iron 4.2 33.0 
5 98.70-98.60 indeterminate item iron 2.1 21.2 

thin flat fragment iron 1.1 22.9 
2006-14 3 99.00-98.90 indeterminate flat fragment tin? <0.1 14.2 

indeterminate flat fragment tin? <0.1 16.1 
indeterminate fragment iron 1.0 29.0 

4 98.90-98.80 flat, amorphous fragment iron? 0.8 21.9 
5 98.80-98.70 thin, flat fragment iron 0.7 24.0 

thin, flat fragment iron 0.3 14.0 
2006-15 2 99.10-99.00 indeterminate sheet fragment brass 1.7 48.6 

3 99.00-98.90 indeterminate object lead 2.3 15.6 
2006-16 1 99.36-99.10 indeterminate object iron 3.5 29.1 
2007-1 1 99.10-98.90 indeterminate elongated fragment rron 2.1 27.9 

indeterminate rectangular object iron 8.6 44.4 
2007-5 1 98.96-98.60 curved flat fragment iron 19.4 67.9 

flat fragment iron 2.9 30.7 
2007-12 1 99.05-98.60 thin flat fragment rron 1.6 23.7 

thin flat fragment iron 0.9 26.1 
thin flat fragment iron 1.0 22.6 
thin flat fragment iron 0.3 14.8 

Balk 1 All Balk removal indeterminate fragment lead 2.5 11.5 

Balk2 All Balk removal indeterminate flat fragment iron? 0.7 20.4 
indeterminate fragment iron 1.3 25.1 

Totals 34 artifacts 74.9 

Debitage (excluding cores) totals 1561 pieces 
(93.6 percent of the assemblage), and weighs 
4922.1 g (Table 15). A total of 14 cores and core 
fragments (0.8 percent), weighing 2719.1 g, was 
excavated from the southeast bastion. These cores 
and fragments are from local chert sources and 
were likely used to make most of the lithic tools 
and gunflints in the assemblage (Figure 82). The 
large amount of debitage and cores from within the 
bastion, combined with the fact that the lithic tools 
were found in association with gunflints and other 
Spanish colonial artifacts suggests that soldiers 
were manufacturing tools and gunflints on site. 

Lithic assemblages from other Spanish colonial 
sites in Texas include many of the same types of 
items, although percentages and the presence of 
some artifact types vary (Table 16). 

Lithic Tools 

Lithic tools included 14 biface fragments, 
four unifaces (Figure 83), 14 uniface fragments, 
one discoidal uniface (Figure 83e), one modified 
cobble, one split cobble, and 28 modified flakes 
(Tables 17 and 18). At least some of the bifacial 
and unifacial specimens may have been blanks for 
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Table 15. Lithic Debitage. 

Flakes/Flake 
Angular Debris 

Cores/Core 

Unit Level Elevation 
Mate- Fragments Fragments 

rial Count Weight (g) Count Weight (g) Count Weight (g) 

N934, 1 99.34-99.20 chert 6 42.4 6 18.0 
E1046 2 99 .20-99 .10 chert 4 4.6 

3 99.10-99.00 chert 9 8.1 6 17.7 2 1006.0/68.4 

4 99.00-98.95 chert 10 8.2 

N936, 1 99.33-99.20 chert 4 2.8 2 101.9 
El046 2 99.20-99.10 chert 6 17.7 2 28.2 

3 99.10-99.00 chert 3 4.0 2 15.8 

2005-1 1 99.25-99.05 chert 15 22.9 11 10.8 59.3 

2005-2 1 98.81-98.60 chert 13 84.9 7 34.7 

2 98.60-98.50 chert 12 44.7 5 6.5 1 298.3 

2005-3 1 99.32-99.10 chert 44 118.0 23 53.7 

2 99.10-99.00 chert 12 25.6 7 19.1 

3 99.00-98.90 chert 37 51.5 19 19.9 27.8 

4 98.90-98.80 chert 9 28.0 1 10.0 

5 98.80-98.70 chert 3 4.2 

6 98.70-98.60 chert 5 23.7 2 3.7 

7 98.60-98.50 chert 4 3.6 3 2.5 

All Wall clean up chert 2 7.0 

2005-4 1 99.32-99.20 chert 3 0.8 4 37.8 33.7 

2 99.20-99.10 chert 34 28.2 14 26.2 173.8 

3 99.10-99.00 chert 20 37.3 11 26.8 

4 99.00-98.90 chert 18 30.4 6 83.7 

5 98.90-98.80 chert 9 19.9 6 21.9 

2006-1 1 99.20-99.10 chert 10 3.4 5 17.4 

2 99.10-99.00 chert 20 80.8 8 34.9 

3 99.00-98.90 chert 7 11.8 3 4.4 

4 98.90-98.80 chert 14 39.7 5 43.3 

5 98.80-98.70 chert 8 25.9 

6 98.70-98.60 chert 1 0.8 

All Wall clean up chert 1 0.4 

2006-2 1 99 .30-99 .10 chert 5 9.1 0.3 

2 99.10-99.00 chert 20 73.2 6 53.8 

3 99.00-98.90 chert 17 17.6 5 4.8 

4 98.90-98.80 chert 1 12.0 1 0.6 1 78.9 

5 98.80-98.70 chert 6 3.3 

2006-8 1 99.30-99.00 chert 2 3.9 2 0.9 1 186.6 

2 99.00-98.90 chert 14 46.1 2 5.2 

3 98.90-98.80 chert 33 93.0 14 24.3 

4 98.80-98.75 chert 23 103.5 2 3.7 
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Table 15. Lithic Debitage, cont. 

Flakes/Flake 
Angular Debris 

Cores/Core 

Unit Level Elevation 
Mate- Fragments Fragments 

rial Count Weight (g) Count Weight (g) Count Weight (g) 

2006-9 1 99.30-99.10 chert 10 17.9 2 1.5 

2 99.10-99.00 chert 7 25.4 3 66.0 

3 99.00-98.90 chert 9 21.8 4 2.5 

4 98.90-98.80 chert 4 17.9 1 1.3 

2006-11 1 99.10-99.00 chert 9 14.6 2 3.2 

2 99.00-98.90 chert 15 144.7 1 226.0 

3 98.90-98.80 chert 10 11.5 2 3.1 

4 98.80-98.70 chert 27 34.4 5 3.1 

2006-12 1 99.30-99.00 chert 5 7.7 4 35.5 1 181.5 

2 99.00-98.90 chert 4 21.4 

3 98.90-98.80 chert 13 35.9 2 12.5 

4 98.80-98.70 chert 3 15.0 

2006-14 2 99.10-99.00 chert 3 26.1 

3 99.00-98.90 chert 52 88.1 23 61.4 

4 98.90-98.80 chert 5 12.9 1 1.1 

5 98.80-98.70 chert 7 12.0 3 19.3 

Al Wall clean up chert 13 17.7 4 8.9 

2006-15 1 99.30-99.10 chert 19 67.3 13 147.8 

2 99.10-99.00 chert 9 26.3 2 2.1 

3 99.00-98.90 chert 5 4.6 3 8.0 

4 98.90-98.80 chert 13 23.7 8 114.6 

5 98.80-98.70 chert 14 15.7 13 32.6 

6 98.70-98.60 chert 7 11.1 4 7.1 

2006-16 1 99 .36-99 .10 chert 33 72.5 4 7.6 

2 99.10-99.00 chert 16 18.1 9 14.6 

3 99.00-98.90 chert 12 34.0 4 5.0 

4 98.90-98.80 chert 4 6.6 2 2.0 

5 98.80-98.70 chert 4 4.5 1 0.3 

2007-1 1 99.10-98.90 chert 20 59.8 10 23.0 1 89.0 

2 98.90-98.80 chert 1 0.2 

2007-2 1 99.10-98.90 chert 21 71.0 6 102.8 

2 98.90-98.80 chert 1 0.2 1 4.7 

2007-3 1 99.40-99.00 chert 20 163.2 5 6.4 

2007-4 1 99.14-99.00 chert 19 53.7 6 71.5 

2007-5 1 98.96-98.60 chert 9 32.0 1 2.1 

2 98.60-98.50 chert 1 16.5 

3 98.50-98.40 chert 4 10.6 

4 98.40-98.30 chert 1 0.2 

All Wall clean up chert 1 3.4 

2007-6 1 99.02-98.70 chert 10 17.9 9 30.7 

2 98.70-98.60 chert 1 0.7 1 4.4 
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Table 15. Lithic Debitage, cont. 

Unit Level Elevation 
Mate

rial 

Flakes/Flake 
Fragments 

Count Weight (g) 

Cores/Core 
Angular Debris 

Fragments 
Count Weight (g) Count Weight (g) 

2007-7 2 99.00-98.90 

99.07-99.00 

99.10-98.80 

98.80-98.70 

98.60-98.50 

99.08-98.70 

99.78-99.60 

98.60-98.50 

98.50-98.40 

99.05-98.60 

98.60-98.50 

98.80-98.60 

98.60-98.50 

98.88-98.60 

99.15-98.85 

98.85-98.80 

99.10-98.90 

98.80-98.60 

balk removal 

balk removal 

balk removal 

balk removal 

balk removal 

chert 

chert 

chert 

chert 

chert 

chert 

chert 

chert 

chert 

chert 

chert 

chert 

chert 

chert 

chert 

chert 

chert 

chert 

chert 

chert 

chert 

chert 

chert 

5 33.8 2 

1 

39.6 

0.2 2007-8 

2007-9 

2007-10 

2007-11 

2007-12 

2007-13 

1 

1 

2 

4 

1 

1 

2 

3 

1 

2 

1 

2 

2007-14 I 

2007-16 1 

2 

2007-17 1 

2007-19 1 

Balk 1 All 

Balk 2 All 

Balk 3 All 

Balk 4 All 

Balk5 All 

10 

5 

1 

6 

8 

6 
14 

2 

9 

32 

11 

31 

11 

2 

5 

3 

I 

39 

3 

5 

5 

2 

Totals 1113 

7.5 

6.0 

8.6 

5.5 

58.0 

16.0 

39.0 

1.0 

12.6 

154.3 

22.1 

60.2 

80.3 

5.9 

23.4 

3.8 

1.7 

63.0 

13.2 

19.1 

5.9 

0.5 

2988.3 

4 

5 

2 

14 

10 

22 
2 

1 

3 

19 

1 

2 

3 

448 

3.2 

7.4 

4.8 

80.0 

30.3 

68.4 

4.2 

5.4 

14.7 

82.1 

2.1 

13.7 

3.6 

1933.8 

1 

1 

14 

127.4 

162.4 

2719.1 

Total count of all debitage, including cores: 1575 
Total weight of all debitage, including cores: 4652.9 g 

the manufacture of gunflints. Modified flakes and 
cobbles were possibly intended as expediency tools. 

Bifaces 

While no complete bifaces were recovered, 14 
biface fragments (0.8 percent) were found within 
the southeast bastion. Bifacial tools were used for 
a variety of purposes including cutting, sawing, 
butchering, and scraping. As noted by Whittaker 
(1994:246), "a medium-sized biface is a good all
purpose butchering tool. It endures heavy cutting 
around joints where you will strike bone often. 
In detaching hides, the sharp but controllable 
edge of a biface is less likely to cut the hide than 

an irregularly shaped razor-sharp flake." At least 
some of the biface fragments were likely broken 
during manufacture and discarded, while others 
show evidence of use wear, although microscopic 
use-wear analysis was not performed on any of 
the lithics. Bifaces take more time to manufacture 
than do some other tools, but they can be retouched 
or resharpened several times during their use life 
(Turner and Hester 1999). 

Unifaces 

Five complete unifaces were discovered 
during southeast bastion excavations, including 
one discoidal (see Table 17). The first specimen 
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10 cm 

Figure 82. Examples of chert cores found within the bastion. 

Table 16. Comparison of Lithic Assemblages from Selected Spanish Colonial Sites. 

San Saba* San Lorenzo** San Jose*** 

Artifact Types 
# % # % # % 

gunflints 29 1.7 47 7.3 18 2.4 

cores 14 0.8 6 0.9 15 2.0 

debitage 1561 93.5 432 67.5 601 79.1 

bifaces/biface fragments 14 0.8 48 7.5 11 1.5 

unifaces/uniface fragments 18 1.1 27 4.2 42 5.5 

modified flakes 30 1.8 37 5.8 

discoidal 1 0.1 1 0.2 

projectile points 22 3.4 35 4.6 

gravers 8 1.3 1 0.1 

spokeshaves 12 1.9 

scrapers 25 3.3 

strike-a-light flints 2 0.3 

adzes 1 0.1 

knives 9 1.2 

Totals· 1667 100 587 100 760 100 

*San Saba includes only lithics from the southeast bastion. 
**San Lorenzo refers to Mission San Lorenzo de la Santa Cruz (Tunnell and Newcomb 1969). 
***San Jose refers to Mission San Josey San Miguel de Aguayo (Tomka 1999). 



68 Texas Archeological Society 

a b C 

10cm 

·. ' 

..... 1 

e 

10cm 

Figure 83. Chipped stone tools from the southeast bastion: a, unifacial expediency knife; b, 
unifacial end scraper; c, unifacial end and side scraper/blade; d, unifacial end and side scraper; 
e, "discoidal" uniface (terminology from Tunnell and Newcomb 1969:118, 120). 

(Figure 83a) (Unit 2006-12, Level 1 [99.30-99.00 
m]), manufactured on a flake, likely served as an 
expediency knife and is still sharp. The second 
uniface (Figure 83b) (Unit 2007-1, Level 1 [99.10-
98.90 rn]) is an end scraper. The third specimen 
(Figure 83c) (Unit 2007-4, Level 1 [99.10-99.00 m]) 
is an end and side scraper manufactured on a blade. 
The final example (Figure 83d) (Unit 2005-2, Level 

2 [98.60-98.50 m]) is an end and side scraper with a 
steeply-beveled proximal edge. The unifacial tools 
found near the surface could represent a later, post
presidio native occupation of the bastion, although 
some modem disturbance in stratigraphy is likely. 
The discoidal (Figure 83e) is made of a coarse
grained chert and was ground or polished smooth on 
its ventral surface. A similar specimen is described 



Kimbell-El Baluarte del Sur 69 

Table 17. Unifacial and Bifacial Lithic Tools. 

Unit Level Elevation Material Tool 
Weight Length Width Thickness 

(g) (mm) (mm) (mm) 

N936, E1046 99.33-99.20 chert Biface fragment 2.9 22.6 15.7 6.9 

2 99.20-99.10 chert Uniface fragment 19.0 46.2 26.8 11.1 

2005-2 2 98.60-98.50 chert Uniface 45.7 68.8 30.1 16.1 

2006-1 99.20-99.10 chert Uniface fragment 2.4 21.7 19.8 4.9 

2 99.10-99.00 chert Biface fragment 6.5 24.1 19.9 9.3 

chert Uniface fragment 68.5 54.2 55.4 19.9 

2006-2 4 98.90-98.80 chert Uniface fragment 4.7 32.5 25.9 6.3 

2006-8 4 98.80-98.75 chert Biface fragment 2.0 20.5 12.6 5.0 

chert Uniface fragment 6.7 29.9 21.3 6.7 

2006-9 99.30-99.10 chert Biface fragment 2.3 16.6 15.5 6.6 

chert Biface fragment 12.4 37.9 36.4 7.8 

chert Uniface fragment 11.4 28.2 21.8 14.1 

2 99.10-99.00 chert Uniface fragment 6.6 29.4 26.7 7.2 

2006-11 4 98.80-98.70 chert Biface fragment 7.2 33.2 24.3 7.0 

2006-12 1 99.30-99.00 chert Uniface 2.9 24.8 16.9 5.0 

3 98.90-98.80 chert Biface fragment 4.7 23.8 20.6 5.3 

chert Uniface fragment 17.5 48.4 24.7 11.9 

2006-15 99.30-99.10 chert Biface fragment 7.4 35.1 23.9 8.2 

2007-1 99.10-98.90 chert Biface fragment 39.9 44.1 48.1 16.8 

chert Uniface 24.6 48.4 39.1 10.8 

2007-2 99 .10-98.90 chert Biface fragment 2.8 31.8 16.1 5.3 

chert Uniface fragment 1.3 13.4 16.6 4.5 

2007-3 1 99.40-99.00 chert Biface fragment 12.6 62.2 32.5 5.4 

chert Biface fragment 3.0 18.0 18.8 6.7 

2007-4 99.14-99.00 chert Uniface fragment 21.9 45.4 34.7 11.2 

chert Uniface 5.6 46.1 20.1 6.0 

2007-5 98.96-98.60 chert Uniface fragment 3.7 26.8 22.0 5.2 

chert Uniface fragment 3.3 36.0 17.6 3.8 

All Wall clean up chert Biface fragment 1.7 21.4 17.2 2.6 

2007-8 1 99.07-99.00 chert Biface fragment 7.5 37.2 22.0 7.7 

2007-9 1 99.10-98.80 chert Uniface fragment 5.3 37.4 20.4 5.8 

2007-11 2 98.60-98.50 limestone? Discoidal uniface 60.1 Diam: 17.6 
49.7 

Balk 3 All balk removal chert Uniface fragment 22.2 36.8 35.0 14.1 

Total count: 33 artifacts Total Weight 446.3 

by Tunnell and Newcomb (1969). The exact function of being thin and sharp and can be resharpened 
of this object is unknown, but it may have been used quickly until discarded (Whittaker 1994). 
as a polishing stone. 

In addition, 14 uniface fragments were re-
Modified Flakes and Cobbles covered, likely broken during use or manufacture. 

Unifacially-worked tools often have the advantage Edge-modified flakes (n=28) are also considered 
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Table 18. Modified Flakes and Cobbles. 

Unit Level Elevation 
Mate-

Tool 
Weight Length Width Thickness 

rial (g) (mm) (mm) (mm) 

N934, E1046 4 99.00-98.95 chert Modified flake 2.3 24.4 12.6 6.2 

N936, E1046 1 99.30-99.20 chert Modified flake 1.7 19.1 13.0 3.7 

2005-3 7 98.60-98.50 chert Modified flake 2.7 24.5 21.7 3.3 

2006-2 4 98.90-98.80 chert Modified flake 1.5 25.5 13.9 2.8 

2006-8 3 98.90-98.80 chert Modified flake 10.6 32.3 27.5 10.0 

chert Modified flake 8.5 40.7 29.6 6.5 

4 98.80-98.75 chert Modified flake 6.3 30.4 19.2 8.4 

2006-11 2 99.00-98.90 chert Split cobble 236.9 105.9 80.9 23.6 

2006-12 1 99.30-99.00 chert Modified flake 3.4 23.2 13.4 7.7 

3 98.90-98.80 chert Modified flake 4.0 29.8 21.4 4.4 

2006-14 2 99.10-99.00 chert Modified flake 27.6 55.8 35.9 8.8 

chert Modified flake 16.3 39.8 29.4 10.8 

3 99.00-98.90 chert Modified cobble 40.5 49.8 40.4 14.0 

2006-15 3 99.00-98.90 chert Modified flake 0.8 18.9 11.8 2.8 

4 98.90-98.80 chert Modified flake 14.3 32.3 33.4 10.4 

chert Modified flake 5.4 35.5 22.1 5.0 

5 98.80-98.70 chert Modified flake 0.6 17.5 9.0 2.9 

2007-1 1 99.10-98.90 chert Modified flake 3.0 31.1 18.9 5.0 

2007-3 1 99.40-99.00 chert Modified flake 2.8 25.0 15.9 5.6 

2007-4 1 99.14-99.00 chert Modified flake 1.2 32.3 14.3 2.4 

2007-5 1 98.96-98.60 chert Modified flake 2.2 26.7 16.4 6.0 

2007-8 1 99.07-99.00 chert Modified flake 3.6 23.2 19.1 7.4 

2007-11 1 98.78-98.60 chert Modified flake 10.2 33.9 23.8 10.8 

chert Modified flake 0.9 14.7 12.1 4.3 

2007-12 1 99.05-98.60 chert Modified flake 1.3 22.6 16.9 3.5 

chert Modified flake 1.1 16.3 16.1 2.1 

chert Modified flake 0.5 16.3 9.9 2.5 

2 98.60-98.50 chert Modified flake 2.9 28.3 19.9 5.2 

2007-13 2 98.60-98.50 chert Modified flake 1.6 27.6 13.9 2.5 

Balk 1 All Balk removal chert Modified flake 4.1 24.7 13.8 9.3 

Total Count: 30 artifacts Total Weight: 418.8 

expediency tools. Modification comes in the form of scraping implements and were possibly also used 
use wear or intentional modification by pressure in leatherworking inside the bastion. 
flaking. Lithic flakes can be many times sharper than 
steel, although they are not as durable (Whittaker 

Gunflints 1994). The bastion specimens were likely used for 
cutting and splitting leather or hides by soldiers As expected, a relatively large number of gun-
repairing or creating horse or military-related flints (Figure 84) was found in the southeast bastion 
gear. One modified cobble and one split cobble excavations. Villalobos (2003:81) noted that the 
were also recovered from the bastion. Tools of blade and "scraper type" gunflints were the most 
this type were often used as cutting, chopping, or common types found at presidio sites and concluded 
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Figure 84. Sample of gunflints from the southeast bastion: a-b, e, g-h, escopeta size; 
c, pocket pistol size; d, f, pistol size; i, fusil size. 

that the soldiers were likely manufacturing these 
types themselves. Twenty-two complete gunflints 
and seven gunflint fragments were recovered (Table 
19). All but one of these artifacts are probably of 
local chert, and many may have been produced 
within the bastion itself. One specimen (Figures 
85a-b) is honey-colored and exhibits a different 
method of manufacturing; this gunflint is possibly 
of European origin, based on traits described by 
Kenmotsu (1990). All specimens showed use wear 
on at least one working edge, and several exhibited 
such wear on multiple edges. Some are broken and 
were likely discarded, while others were used heav
ily before being replaced. The size chart used to 
categorize the gunflints was adapted from Peterson 
(1968:63) by changing "carbine" to "escopeta" and 
"musket" to ''fusil" to reflect the Spanish names for 
these weapons (Figure 86). Escopetas were heavy, 
smooth-bore muskets with shorter barrels, thus 

making them easier for use by cavalry or dragoons. 
Fusiles were light, long-barreled, smooth-bore 
muskets often used by infantry (Brinkerhoff and 
Chamberlain 1972; Peterson 1968). However, these 
terms were often used interchangeably, and it is pos
sible that both weapon types were used at San Saba. 
Some gunflint fragments were too incomplete to 
be categorized by weapon size based on Peterson's 
(1968) chart (see Table 19). While Turner and Hester 
(1999:261) note that there may be some correlation 
between the size of the gunflint and the size of the 
weapon, it should also be noted that virtually any 
size gunflint could be used in any weapon as long 
as the flint fit securely in the jaws of the cock and 
still produced sufficient sparks (Kenmotsu 1990). 
Also worthy of mention here is the fact that some 
gunflints in the bastion assemblage were broken, 
retouched, or worn, making exact correlation of gun
flint size and weapon size difficult. Figure 87 shows 
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Table 19. Gunflints. 

Unit Level Elevation 
Mate- Fragment/ 

Wt* L* Wi* T* 
Bifacial/ 

Gun Size 
rial Complete Unifacial 

2005-3 2 99.10-99.00 chert Fragment 4.6 26.3 22.8 6.2 unifacial pistol 

4 98.90-98.80 chert Complete 11.6 34.5 29.7 8.3 bifacial escopeta 

2005-4 2 99.20-99.10 chert Fragment 1.7 25.1 10.9 7.1 bifacial unknown 

3 99.10-99.00 flint? Fragment 4.5 22.0 21.3 6.8 unifacial unknown 

5 98.90-98.80 chert Complete 11.7 42.2 30.3 7.3 unifacial largefasil 

2006-1 1 99.20-99.10 chert Complete 11.7 39.6 28.5 6.4 bifacial fasil 

3 99.00-98.90 chert Complete 3.6 24.9 16.2 6.7 bifacial pocket pistol 

4 98.90-98.80 chert Complete 8.8 28.6 28.2 6.9 bifacial escopeta 

chert Complete 8.9 29.3 22.9 8.4 unifacial escopeta 

chert Complete 8.3 35.0 23.1 7.7 unifacial escopeta 

2006-8 3 98.90-98.80 chert Complete 4.6 32.8 22.9 4.6 unifacial cavalry pistol 

2006-12 1 99.30-99.00 chert Complete 1.4 15.5 16.0 5.6 unifacial pocket pistol 

chert Complete 0.8 9.9 13.9 3.6 unifacial pocket pistol 

3 98.90-98.80 chert Fragment 8.1 32.9 27.1 6.0 unifacial largefasil 

2006-14 3 99.00-98.90 chert Complete 17.9 44.5 27.0 12.0 bifacial largefasil 

2006-15 2 99.10-99.00 chert Complete 7.1 28.6 27.2 7.7 bifacial pistol 

4 98.90-98.80 chert Fragment 10.4 27.4 29.5 9.7 unifacial fasil 

2006-16 2 99.10-99.00 chert Fragment 2.5 15.0 21.1 7.2 bifacial pistol 

2007-1 1 99.10-98.90 chert Complete 19.8 47.3 32.9 9.9 unifacial largefusil 

2007-4 1 99.14-99.00 chert Complete 3.9 21.4 21.4 5.9 bifacial cavalry pistol 

chert Complete 5.4 27.4 21.8 7.9 bifacial pistol 

chert Complete 5.0 31.5 21.5 6.5 bifacial cavalry pistol 
chert Fragment 11.0 32.4 36.2 10.2 bifacial escopeta 

2007-5 1 98.96-98.60 chert Complete 3.4 26.3 20.1 4.5 unifacial pistol 

2007-6 1 99.02-98.70 chert Complete 6.2 24.4 26.0 8.0 unifacial pistol 

chert Complete 5.5 23.6 22.0 8.7 bifacial pistol 

2007-11 3 98.50-98.40 chert Complete 12.3 34.2 28.1 9.9 bifacial escopeta 

Balk 1 All Balk removal chert Complete 13.1 35.6 26.9 11.1 unifacial escopeta 

chert Complete 9.5 32.1 27.4 11.4 bifacial escopeta 

Total Count: 29 gunflints Total Weight: 223.3 g 

* Wt=Weight (g), L=Length (mm), Wi=Width (mm), T=Thickness (mm) 

the percentages of gunflints found in the bastion as 
classified using Peterson's size chart. Interestingly, 
pistol-sized gunflints comprise 40 percent of the 
sample although, again, some were likely retouched 
or worn to a smaller size. Artillery crews possibly 
carried pistols as opposed to muskets while servic
ing the cannon. Two pocket pistol-sized gunflints 
(Figure 88a-b) were recovered from within the bas
tion. One specimen (Figure 88b) could be the base 

of a Guerrero point that has been reworked into a 
gunflint, or alternately, the object could have a notch 
flaked out to allow for the screw of the cock. Pocket 
pistols were comparatively rare on the frontier, and 
it is likely they were personal side arms carried by 
an officer or someone of high status (Brinkerhoff 
and Chamberlain 1972; Peterson 1968). A pocket 
pistol-sized gunflint was also noted in the Presidio 
La Bahfa collection (Fox et al. 2009). 
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a b 

Figure 85. Possible European-manufactured gunflint fragment, of honey-colored chert: a, dorsal side; b, ventral side. 

Pocket Pistol Rifle 

Musket Musket 

10cm 

Figure 86. Gunflint size chart from Peterson (1968:63), with addition of scale bar for reference. 

Fauna[ Material 

Bone 

A relatively large amount of bone was recov
ered from the bastion excavations, and the majority 
of units produced varying amounts of food bone 
(Table 20). The total weight of unburned bone was 
6998.7 g (96.6 percent of all bone), while 246.9 
g (3.4 percent) of burned bone were recovered. 

While a more complete faunal analysis is pending, 
bone collected from the bastion likely represents 
species similar to those found in other areas of the 
presidia including cattle/bison, goat/sheep, deer, 
gar, and catfish (Walter et al. 2003). Most of the 
bone is probably from meals cooked elsewhere 
and brought into the bastion; however, some of the 
bone likely represents the remains of meals cooked 
within the bastion or the adjacent guardhouse by 
soldiers on duty. Once consumed, the bones from 
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Figure 87. Bastion gunflints classified according to weapon 
size. 
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Figure 88. Two pocket-pistol size gunflints from the south
east bastion: a, complete; b, probably retouched. 

these meals were either discarded on the floor or 
swept outside the confines of the bastion. Some of 
the bone found near the surface could be from later 
occupations of the site or from passing travelers 
camping within the ruins. 

Shell 

Shell also forms part of the faunal deposits in 
the bastion area. Shells collected include freshwa
ter mussel (1283.8 g) and three species of snail, 
although snail shells were not systematically 
collected (Table 21). Freshwater mussels were 
likely consumed by the inhabitants of the presidio, 
although they were apparently not a major part of 
the diet. Thirty-two left and 51 right mussel shell 
umbos were identified, for a minimum number of 
51 individuals. 

The snails were probably not a source of food 
for the Spanish and likely represent both past and 
recent intrusions by ground-dwelling snail varieties. 
Snails are often attracted to the rich, organic soil 
found within middens at archeological sites. Snail 

genera represented include Rabdotus, M esodon, and 
Holospira (see Kimbell 2008:Appendix F). 

Only one shell artifact, a button (Figure 89), 
came from the excavations inside the southeast bas
tion. The button is 10.2 mm in diameter, 1.3 mm in 
thickness, and weighs 0.2 g. The button has a floral 
relief-carved motif with four holes and was likely 
considered a relatively high status item because of 
its decoration; such decorative buttons were worn 
by both men and women (Voss 2008). 

Interpretation of the Cultural Material 

Using the artifacts and cultural materials found 
within the southeast bastion, a fairly detailed de
scription of the daily lives of the soldiers on and off 
duty can be discerned. Based on the archeological 
evidence, life within the bastion consisted of long 
hours of working on mundane tasks such as main
taining horse gear and weapons, manufacturing 
gunflints, and eating. Bastions were typically male 
spaces reserved for military personnel (Stotz 1985). 
As was common in such military areas, especially 
in hostile territory, soldiers trained in artillery were 
certainly assigned guard duty inside the bastion as 
well as on the roof. The cleaning and maintaining 
of weapons was a common pastime for men as
signed to such duties, as well as for those who were 
off duty (Brinkerhoff and Chamberlain 1972). The 
archeological evidence for such activity within the 
bastion is used or broken gunflints, likely dropped or 
discarded during replacement. Weapon maintenance 
is further evidenced by the gun worm, as such items 
were used to clear and swab the barrel of a musket 
or pistol (Peterson 1968). 

Horse equipment fragments recovered from 
within the bastion are indicative of bridle and har
ness repair, another common pastime for cavalry 
soldiers (Peterson 1968). The jinglers found within 
the bastion were likely lost during routine mainte
nance and repair of such equipment. 

Many of the lithic tools, such as scrapers and 
edge-modified flakes, were possibly used in leather 
working to repair harnesses, belts, saddles, or other 
horse-related items. Perhaps such stone tools saved 
wear and tear on metal knife blades and could be 
resharpened until useless and then discarded. Given 
the scarcity of metal and the abundance of stone, it 
seems probable that stone replaced metal whenever 
possible. 

Flintknapping was another activity within the 
bastion. The number of cores, core fragments, and 
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Table 20. Bone. 

Unit Level Elevation 
Unburned Burned 
Bone (g) Bone (g) 

N934, E1046 1 99 .34-99 .20 63.1 
2 99.20-99.10 88.1 
3 99.10-99.00 419.9 
4 99.00-98.95 52.9 0.5 

N936, E1046 2 99.20-99.10 41.8 
3 99.10-99.00 43.9 

2005-1 1 99.25-99.05 1.4 

2005-2 2 98.60-98.50 59.4 0.4 

2005-3 1 99.32-99.10 138.1 
2 99.10-99.00 76.3 
3 99.00-98.90 217.7 16.4 
4 98.90-98.80 178.2 3.1 

5 98.80-98.870 62.2 
6 98.70-98.60 60.2 
7 98.60-98.50 30.8 2.9 

All Wall clean up 8.3 
2005-4 1 99.32-99.20 3 

2 99.20-99.10 34.5 
3 99.10-99.00 135.1 
4 99.00-98.90 167 
5 98.90-98.80 46.3 

2006-1 1 99.20-99.10 13.2 
2 99.10-99.00 49.4 
3 99.00-98.90 28.5 2.6 
4 98.90-98.80 276.9 0.3 
5 98.80-98.70 68.3 
6 98.70-98.60 9.5 

All Wall clean up 0.9 
2006-2 1 99.30-99.10 3.4 

2 99.10-99.00 34.7 
3 99.00-98.90 85.3 
4 98.90-98.80 14.1 
5 98.80-98.70 12.2 

2006-8 2 99.00-98.90 16.7 
3 98.90-98.80 27.1 
4 98.80-98.75 24 

2006-9 1 99 .30-99 .10 7.5 
2 99.10-99.00 60.2 
3 99.00-98.90 32.4 4.5 
4 98.90-98.80 25.9 

2006-11 2 99.00-98.90 7 3.5 

3 98.90-98.80 15.1 
4 98.80-98.70 99.5 
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Table 20. Bone, cont. 

Unit Level Elevation 
Unburned Burned 
Bone (g) Bone (g) 

2006-12 1 99.30-99.00 27.2 
2 99.00-98.90 15.7 
3 98.90-98.80 37.8 
4 98.80-98.70 11.8 4.4 
5 98.70-98.60 25.8 

2006-14 1 99.30-99.10 43.2 
2 99.10-99.00 131.2 30.7 
3 99.00-98.90 80 46.7 
4 98.90-98.80 50.9 5.9 
5 98.80-98.70 36.3 5 

All Wall clean up 221.4 
2006-15 1 99.30-99.10 49.8 10.4 

2 99.10-99.00 133.8 
3 99.00-98.90 96.7 8.2 
4 98.90-98.80 192.3 
5 98.80-98.70 417.7 21.8 
6 98.70-98.60 156.4 19.4 

2006-16 1 99.36-99.10 119.9 
2 99.10-99.00 66.5 
3 99.00-98.90 116.1 4.8 
4 98.90-98.80 66.9 
5 98.80-98.70 67.4 

2007-1 1 99.10-98.90 85.2 2.5 
2 98.90-98.80 13.7 

2007-2 1 99.10-98.90 6.6 6.1 
2 98.90-98.80 244.8 21.4 

2007-3 1 99.40-99.00 67.5 2.4 
2007-4 1 99.14-99.00 152.9 2.3 
2007-5 1 98.96-98.60 108.2 0.6 

2 98.60-98.50 35.3 
3 98.50-98.40 15.9 
4 98.40-98.30 13.6 

All Wall clean up 42 
2007-6 1 99.02-98.70 174.7 14.4 

2 98.70-98.60 12.2 
3 98.60-98.50 44.1 

2007-7 1 99.06-99.00 18.1 

2007-8 1 99.07-99.00 6 
2007-9 1 99.10-98.80 0.2 

2 98.80-98.70 19.1 
2007-10 1 99.08-98.70 54.6 
2007-11 1 98.78-98.60 35.6 

2 98.60-98.50 38.2 0.7 
3 98.50-98.40 7 
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Table 20. Bone, cont. 

Unit Level Elevation 
Unburned Burned 
Bone (g) Bone (g) 

2007-12 1 99.84-98.60 16.8 
2 98.60-98.50 37.2 

2007-13 1 98.80-98.60 16.2 
2 98.60-98.50 8 

2007-14 1 98.88-98.60 23 
2007-16 1 99.15-98.85 12.5 

2 98.85-98.80 51.8 
2007-18 1 99.02-99.00 1.4 
2007-19 1 98.80-98.60 1.1 
Balk 1 All Balk removal 346.4 
Balk2 All Balk removal 26.7 
Balk3 All Balk removal 136.7 5 
Balk4 All Balk removal 104 
Balk5 All Balk removal 16.6 

Totals 6998.7 246.9 
Total of all bone: 7245.6 

Table 21. Shell. 

Mussel Snail 

Unit Level Elevation Count Weight (g) Count Weight (g) 

N934, 1 99.34-99.20 15 49.9 2 0.5 
E1046 2 99.20-99.10 6 54.1 12 3.5 

3 99.10-99.00 4 4.5 17 1.9 
4 99.00-98.95 1 0.2 

N936, 1 99.33-99.20 9 11.1 3 1.5 
E1046 2 99 .20-99 .10 12 18.3 16 9.5 

3 99.10-99.00 4 38 7 2 
2005-1 1 99.25-99.05 3 2.1 3 0.5 
2005-2 1 98.81-98.60 6 13.7 8 2.6 

2 98.60-98.50 6 7.9 7 3 
2005-3 1 99.32-99.10 11 22.1 9 2.6 

2 99.10-99.00 12 44.4 
3 99.00-98.90 5 1.8 
4 98.90-98.80 7 16.7 14 3 
5 98.80-98.70 1 1.5 2 1 
6 98.70-98.60 8 7.8 18 6.3 
7 98.60-98.50 3 0.7 15 3.9 

All Wall clean up 1 0.1 

2005-4 1 99.32-99.20 5 2.7 2 0.3 

2 99.20-99.10 14 22 5 1.7 

3 99.10-99.00 5 3.3 1 0.1 

4 99.00-98.90 7 3.5 5 0.8 

5 98.90-98.80 7 5.3 2 0.5 
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Table 21. Shell, cont. 

Elevation 
Mussel Snail 

Unit Level 
Count Weight (g) Count Weight (g) 

2006-1 2 99.10-99.00 3 10.1 2 0.2 
3 99.00-98.90 12 3.6 
4 98.90-98.80 3 8.6 14 4 
5 98.80-98. 70 6 7.1 12 4 
6 98.70-98.60 1 0.2 4 0.9 

All Wall clean up 1 0.1 
2006-2 1 99.30-99.10 2 0.6 

2 99.10-99.00 3 1.8 4 1.9 
3 99.00-98.90 2 0.2 
4 98.90-98.80 1 0.2 
5 98.80-98.70 2 0.5 

2006-8 1 99.30-99.00 2 0.4 
2 99.00-98.90 5 0.8 
3 98.90-98.80 4 2.9 
4 98.80-98.75 6 92.8 2 1.1 

2006-9 1 99.30-99.10 11 4.3 
2 99.10-99.00 1 1.1 4 1.9 
3 99.00-98.90 5 7.4 9 2.1 
4 98.90-98.80 1 1.5 

2006-11 1 99.10-99.00 4 0.3 
2 99.00-98.90 5 13.5 12 3.2 
3 98.90-98.80 2 14.7 2 0.8 
4 98.80-98.70 10 45.8 2 1.1 

2006-12 1 99.30-99.00 4 14.5 6 2.9 
2 99.00-98.90 2 0.4 
3 98.90-98.80 3 1.2 13 2.4 
4 98.80-98.70 4 1.5 
5 98.70-98.60 1 1.2 4 2.1 

2006-14 1 99.30-99.10 9 6.7 15 5.6 
2 99.10-99.00 11 26.2 23 5 
3 99.00-98.90 3 0.5 18 4 
4 98.90-98.80 1 0.7 5 1 
5 98.80-98.70 4 9.6 

All Wall clean up 9 11.5 12 5.3 
2006-15 1 99.30-99.10 12 88.1 7 2 

2 99.10-99.00 2 6 10 2 
3 99.00-98.90 5 5.5 6 0.9 
4 98.90-98.80 6 8.7 7 0.9 
5 98.80-98.70 6 8.5 9 1.4 
6 98.70-98.60 3 1.6 6 1.1 

2006-16 1 99 .36-99 .10 13 20.4 6 1.8 
2 99.10-99.00 2 1.0 11 3.2 
3 99.00-98.90 6 15.4 15 3.2 
4 98.90-98.80 2 2.8 1 0.9 
5 98.80-98.70 6 4.4 1 0.1 
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Table 21. Shell, cont. 

Mussel Snail 
Unit Level Elevation 

Count Weight (g) Count Weight (g) 

2007-1 1 99.10-98.90 16 20.5 7 1.9 

2 98.90-98.80 3 21.5 14 7.8 

2007-2 1 99.10-98.90 31 75.7 2 1.6 

2 98.90-98.80 1 0.9 1 0.3 

2007-3 1 99.40-99.00 19 25.4 

2007-4 1 99.14-99.00 33 70.1 2 1.0 

2007-5 1 98.96-98.60 12 14.9 4 1.5 

2 98.60-98.50 2 11.2 

3 98.50-98.40 4 14.5 6 1.7 

4 98.40-98.30 1 2.1 

All Wall clean up 1 1.3 

2007-6 1 99.02-98.70 15 32.7 4 0.7 

2 98.70-98.60 3 1.6 

3 98.60-98.50 1 0.1 

2007-7 1 99.06-99.00 4 1.8 

2 99.00-98.90 5 14.3 2 0.4 

2007-8 1 99.07-99.00 2 1.7 2 0.6 

2007-9 1 99.10-98.80 1 0.6 

2 98.80-98.70 2 2.4 

3 98.70-98.60 1 1.8 2 1.9 

4 98.60-98.50 2 34.1 4 1.0 

2007-10 1 99.08-98.70 17 34.4 5 4.6 

2007-11 1 99.78-99.60 2 4.0 4 1.2 

2 98.60-98.50 3 9.3 5 1.3 

3 98.50-98.40 2 0.7 

2007-12 1 99.05-98.60 7 18.1 8 4.2 

2 98.60-98.50 3 9.2 5 3.2 

2007-13 1 98.80-98.60 4 5.7 11 4.0 

2 98.60-98.50 10 4.2 15 7.4 

2007-14 1 98.88-98.60 3 1.0 4 1.0 

2007-16 1 99.15-98.85 1 0.2 4 1.9 

2 98.85-98.80 1 0.2 

2007-17 1 99.10-98.90 2 21.0 

2007-18 1 99.02-99.00 1 0.3 

Balk 1 All Balk removal 11 25.0 24 4.2 

Balk2 All Balk removal 2 0.5 

Balk3 All Balk removal 6 3.5 11 4.0 

Balk4 All Balk removal 7 24.9 5 1.1 

Balk5 All Balk removal 1 0.2 1 0.9 

Totals 548 1283.8 594 186.0 
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Figure 89. Shell button with decorative motif. 

debitage found in association with other colonial 
artifacts suggests that the soldiers were manu
facturing gunflints and other lithic tools within 
the bastion. All but one of the gunflints and all the 
other lithic tools, even the finely-worked bifacial 
specimens, were of local chert. An almost identical 
assemblage ( see Table 16) was recovered at Mission 
San Lorenzo (Tunnell and Newcomb 1969), 
garrisoned with soldiers from San Saba. As noted 
by Shafer (2006:121): 

Locally-made biface gunflints are gen
erally assumed to have been made by 
Native Americans, but this assumption is 
logically flawed. Biface gunflints are the 
most prevalent forms found in Spanish 
Colonial sites, and it would be techno
logically inconsistent for the soldiers not 
to be able to maintain their own weapons 
and to have a Native American following 
along to create their gunflints. 

Villalobos (2003) also suggests that presidia! 
soldiers manufactured their own gunflints, noting 
that blade and scraper-type gunflints were the most 
common types found at presidios; the same holds 
true for the bastion at San Saba. Thus, it is possible 
that at least some of the scrapers and bifacial tools 
found within the bastion were intended for modifica
tion into gunflints. 

Archeological evidence of foodways of the 
soldiers within the bastion is provided by the large 
amounts of animal bone, small amounts of mussel 
shell, and the relatively large amount of ceramic 
artifacts. The ceramic assemblage has a high per
centage of majolicas ( 42 percent) and lead-glazed 
wares (28 percent), suggesting that most of the 
food consumed within the bastion was cooked 
elsewhere and brought inside. Majolicas are serv
ing and table wares while lead-glazed wares are 
associated with storage and cooking, although Voss 
(2008) points out that lead-glazed wares were also 

table wares. It was common practice at the San 
Francisco presidia for food to be prepared by in
dividual family groups and shared with unmarried 
soldiers, and for meals to be shared communally 
by small groups (Voss 2008). Perhaps the same was 
true for soldiers on duty at San Saba as well. Meals 
were probably prepared and brought to the bastion 
by the wives of the soldiers. However, at least 
some meals were likely cooked or reheated inside 
the bastion as evidenced by the small amounts of 
burned ceramics and the lead-glazed cooking and 
storage vessels; this cooking was perhaps done 
on a brazier or other such vessel. Food and bone 
scraps were simply tossed on the floor. Conceiv
ably, at least some of the ceramic assemblage was 
deposited in the bastion floor when the presidia was 
abandoned and broken items were simply tossed in 
a convenient location. 

The relatively high percentage of majolicas in 
the bastion is probably further evidence of a male/ 
military presence, as these wares have been associ
ated with male, high status, and military sites due 
to the higher cost of such wares (Deagan 1983; 
Fournier 1997; Williams 1992). Majolicas and 
porcelains were often displayed and used at meals 
to publicly show social status in "male," military 
areas of the fort, while unglazed cook wares were 
often only used in the "female" realm of the home 
(Deagan 1983:105). Since meals were probably a 
shared experience by soldiers on duty, perhaps this 
was an occasion to highlight subtle status differ
ences by eating from more expensive majolicas or 
even porcelains. 

Archeological evidence suggests that the south
east corner was indeed used as a defensive bastion 
since the structure projects from the curtain walls of 
the fort in order to provide flanking fire along the east
ern and southern presidia walls. Excavations show 
that the firing platform and cannon embrasures were 
well placed for defense. Loopholes were likely pres
ent to provide musket fire when necessary. Aside from 
its physical form and shape, the military function of 
the bastion is evidenced by the lead and canister shot 
recovered as well the possible gunner's pick. The lead 
shot exhibits no evidence of use and was probably 
dropped. Some of the unidentified metal objects are 
likely gun parts or other military items such as har
ness and bridle gear and other hardware. 

Personal adornment items recovered within the 
bastion include probable military-issue buttons and 
button covers (see Figure 78c-g), decorative buttons, 
including one of carved shell (see Figure 89), glass 



beads (see Figure 48), a heart-shaped brass pendant 
(see Figure 78a), a button or cufflink with a glass 
inset, and another unassociated glass inset (see Fig
ure 49). Such items are typical at Spanish Colonial 
sites and may indicate differences in social status or 
military rank. Voss (2008:296) notes, "colonial men 
engaged in subtle contests of social value among 
themselves, through heightened attention to status 
displays in men's dress. This is evidenced both in 
slight differences of fabric and fasteners in their 
everyday uniforms and in the elaboration of men's 
dress during religious services in the Presidio cha
pel." The higher-status buttons, such as the carved 
shell button, the brass specimen with the glass inset, 
and other decorative items could mark the presence 
of an officer or non-commissioned officer during 
daily activities within the bastion. 

The practice of 18th century Catholicism is 
present in the form of possible rosary beads and the 
brass heart-shaped pendant. In a religious sense, the 
heart "represents the love of Christ and is extended 
through amuletic use to human love" (Deagan 
2002: 100). As an amulet, it was used "presumably 
to inspire and protect love" (Deagan 2002: 100). 
The higa, or clenched fist, was commonly thought 
to ward off the evil eye and offer protection to its 
bearer (Deagan 2002). The specimen found in the 
bastion, part of the horse gear, probably was meant 
to protect the soldiers while on mounted patrol duty. 

What was not found in the bastion is just as tell
ing as what was found. No evidence was recovered 
of popular pastimes such as gambling or music, 
although items such as dice, gaming pieces, and a 
mouth harp have been found in residential areas of 
the presidio. A possible exception to this is the lead 
disk mentioned above, which could be a gaming 
piece, although its intended purpose is unknown. 
The lack of evidence for popular pastimes probably 
reinforces the idea that the bastion was strictly a 
military portion of the fort, and that while on duty, 
soldiers were expected to maintain equipment and 
remain in a state of preparedness. None of the 
personal adornment items can be strictly linked to 
a particular gender. Wives likely brought meals to 
their husbands who were on duty and possibly even 
dined with them. Therefore, the presence of women 
inside the bastion cannot be discounted. 

Modem activities such as artifact collecting and 
metal detecting have probably also affected the inter
pretation of the artifactual record of the bastion. Large 
amounts of 20th and 21st century trash (see Kimbell 
2008:Appendix G) were recovered from surface and 
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near-surface excavation levels. Of the few modem 
items found in lower excavation levels, almost all 
were small fragments of glass that could easily have 
been carried deeper into the ground through rodent 
or root activity. Spanish artifacts were noted in all 
excavation levels while virtually all the modem trash 
was recovered from near surface contexts. 

SYNTHESIS 

A synthesis of the documentary evidence and 
archeological results provides a more in-depth un
derstanding of the southeast bastion at Presidio San 
Saba than can be reached using only the historical 
or the archeological data. Based on this synthesis, 
I propose a probable building sequence for the bas
tion, describe the structure as it may have looked 
in 17 67, and analyze how the bastion functioned as 
military architecture. 

Historical documents (Wolf 2005) indicate that 
the original construction at Presidio de San Luis 
de las Amarillas (San Saba), as initiated by Parilla, 
consisted of a crude wooden stockade with jacal 
structures and adobe bastions (Figure 90). White
head (1996) suggests that the first priority at many 
Franciscan and military sites was the construction 
of the wooden palisade. Construction of houses and 
other structures, for example, could not begin until 
the palisade was finished. A similar situation was 
likely experienced at both the San Saba mission 
and presidio. Whether the adobes discovered in the 
southeast bastion excavations relate to this initial 
construction is unclear; however, there is certainly 
a strong possibility that the two are related. Con
ceivably, the rectangular adobe foundation was laid 
directly on the ground, but, more likely, a narrow 
trench was excavated and the adobes placed there 
with mud mortar between. This construction style 
created a stable foundation, with the walls of the 
trench preventing shifting. 

When Rabago took command, the original 
construction was in a dilapidated state. Rabago 
soon began refortifying the presidio by building a 
strong wooden stockade with palisaded bastion on 
the northwest and southeast comers (Figure 91). 
The thick logs used for this construction were ap
proximately 4 m in length, with almost 33 percent 
of their length buried in the ground (Wolf 2005). 
According to Rabago, the northwest bastion was cir
cular and had a rammed-earth terreplein for the can
non (Report by Rabago, October 19, 1764). In the 
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Figure 90. Artist's conception of the original adobe bastion 
(Artwork by Beverly Hatchett). 
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Figure 91. Artist's conception of the southeast bastion as 
rebuilt by Rabago in 1761 (Artwork by Beverly Hatchett). 

southeast bastion, it appears that the remains of the 
ruined adobe structure were removed down to the 
foundation, and the foundation of the north wall of 
the bastion was encased with thick logs. The build
ers then apparently cut through the north wall trench 
to the inside of the east wall and then followed the 
east wall adobe foundation to the corner, possibly 
because they wished to slightly change the angle 
of the east wall. The wider south and west walls, 
along with the stone and rammed-earth platform, 
obscure the construction methods in this portion of 
the bastion, as no adobes were found in these areas. 
Therefore, it is difficult to determine the exact size 
and shape of this original adobe structure. 

Rabago wrote that both the roof and the inner 
chamber of this bastion had room for cannon and 
many soldiers (Wolf2005). The roof was likely con
structed of thick log vi gas covered with morillos, or 
short poles, laid perpendicular to the beams, a layer 
of grass matting, and finally a coating of puddled 
adobe (Figure 92). The vigas probably rested on 
shorter upright logs spaced accordingly in the stock
ade walls that defined the bastion (see Figure 91). 
Thus, the walls themselves supported the weight 
of the heavy roof. This new wooden structure was 
short lived, because within months Rabago began 
construction of a stone casa fuerte in the northwest 
comer, followed by the building of stone and mud 
outer walls. Stone houses for the soldiers and their 
families were constructed along the interiors of the 
north, east, and west walls of the presidia. The south 
wall, once completed, was a substantial freestand
ing wall at this point in the fort's evolution. Rabago 
noted that the northwest bastion of thick logs with 
a terreplein was encased in stone and mud mortar 
(Figure 93) to a height of five varas or 4.23 m 
(Report by Rabago, October 19, 1764). The rein
forcement of the bastion served to avoid the unsafe 
removal of the logs enclosing the tall rammed-earth 
terreplein by encasing it with stone. Troneras, or 
cannon embrasures, were placed through the parapet 
of the bastion. These resemble small windows and 
are shown on the section elevations (profiles) of the 
north wall of the presidia drawn by both Lafora and 
Urrutia (1767) (Figure 94). 

This method of enclosing the wooden walls 
with stone does not appear to have been used in 
other areas of the fort. For example, no evidence of 
a builders' trench has been found to date along the 
north, east, and west exterior walls. It seems likely 
that the builders removed the thick logs from the 
trench they had excavated just months before, wid-
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Figure 92. Probable roof construction method (adapted from Tunnell and Newcomb 1969:12): a, vigas; b, morillos; c, 
grass matting; d, puddled adobe. 
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Figure 93. Drawing illustrating construction method used 
for northwest bastion, as described by Rabago, 1764 (not 
to scale). 

ened it, and set the stone wall foundations inside. 
The width of frontier Spanish colonial buildings 
was determined by the length of available vigas 
(Boyd 1974; Bunting 1976; Jones 1979; Kubler 
1940; Schuetz-Miller 1994; Whitehead 1996). The 
width of the houses within a casa muro, or housing 
block, at San Saba was approximately 4 m (Walter et 
al. 2005). This is approximately the same length as 
the posts used in Rabago's strong wooden palisade. 
Given that the ends of the posts had been in the 
ground for only a few months, they were presumably 

Figure 94. Detail of section elevation of northwest bastion 
by Urrutia, 1767, showing cannon embrasures (image 
courtesy British Library). 

in good condition. The tree-ring dating of some of 
the beams from the Spanish church at Pecos Pueblo 
indicated that the beams were cut many years earlier 
and reused from a previous construction phase (Ivey 
2005). The reuse of materials was common on the 
Spanish frontier. Perhaps the strongest evidence 
that the builders' trenches were reused comes from 
the south wall of the presidia. The Texas Historical 
Commission detected evidence for a palisade trench 
beneath the stone south wall during a November 
2004 magnetometer survey of the southern portion 
of the fort (Walter et al. 2005). While the existence 
of the trench has not been confirmed by excavation, 
the magnetometer survey results do make the above 
scenario plausible. A similar case can be made for 
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the southeast bastion as well. No evidence for a 
trench or post molds was detected during excava
tions. Apparently, once the wooden posts were re
moved, the trench was widened and used to set the 
stone foundations for the new stone construction. 
The bastion roof beams were probably not entirely 
salvageable, and at least some new beams were cut. 

An especially strong roof was needed to sup
port three cannon and the men necessary to service 
them in addition to the heavy weight of the roofing 
materials themselves. The motion of the crews and 
the recoil of the cannon, or the "live load" of the 
roof, must also be taken into account (Bonde et al. 
1993:55; Gafford and Ivey 1988:390). Ivey (Gaf
ford and Ivey 1988; Ivey 2005) has analyzed the 
roof load-bearing capabilities at several colonial 
churches and other structures in New Mexico. The 
spacing of the vigas, the thickness of the walls, and 
the use of corbels has much to do with the load
bearing capacity of the roof (Ivey 1988). The bastion 
roof was likely quite strong, with closely-spaced 
vigas, thick south and west walls, and possibly 
corbels beneath the ends of the vigas at the ceiling. 
Such corbels were common both in New Mexico 
and in Spanish fortified ranch architecture on the Rio 
Grande in South Texas (Ivey 1988, 2005; Fleming 
1998; George 1975). Another possibility is that the 
wall top had sockets (Figures 95-96) to accept the 
roof beams. The roof likely drained to the south by 
means of canales, allowing the rainwater to drain 
down slope to the river. 

The exterior walls of the bastion were also quite 
strong in order to support the roof. The structure 
was strengthened by the extra thickness of the south 
and west walls and the stone buttress/drain system 
along the base of the west wall. The platform along 
the south and west walls of the bastion also helped 
to distribute the load of the roof. The fact that the 
adobe foundations of the original structure were ap
parently left intact along the north and east walls of 
the bastion suggests that they served to buttress these 
wall foundations. The raised parapets on the roof 
above the ends of the vi gas also had a strengthening 
effect on the walls by providing extra weight above 
the roofline (Ivey 1988; Bonde et al. 1993). Figure 
97 illustrates a typical fortified ranch structure from 
along the Rio Grande in South Texas. The raised 
parapet on the roof provided a safe firing position as 
well as serving to strengthen the structure; note the 
slightly pitched roof for drainage and the troneras 
in each wall. This structure is very similar to those 
at San Saba illustrated by Lafora and Urrutia. 

Loopholes for escopetas or fusiles were surely 
present in the ground-floor walls of the bastion. 
Rabago states that there was room inside for many 
"soldados escopeteros" in addition to those men 
servicing the cannon (Report by Rabago, October 
19, 1764). Such loopholes were often the only 
openings in the exterior walls of fortified buildings 
(Fleming 1998). Frequently these openings were 
nothing more than slits on the exterior that were 
widely splayed on the interior to allow for a greater 
range of fire (Fleming 1998; George 1975) (Figure 
98). Definitely proving the presence of such splayed 
troneras at San Saba is impossible, but their exis
tence does seem probable. Heusinger (1936:162) 
noted the presence of gun ports spaced 1.2 m apart 
on the exterior east wall of the presidio on his map 
of the ruins (see Figure 21). 

Documentary evidence suggests that there 
were cannon embrasures present in the lower 
floor of the southeast bastion. Lafora stated that 
there was an embrasure in the north wall of the 
bastion flanking the east wall of the presidio, one 
on the west bastion wall flanking the south wall 
of the presidio, and one facing the countryside 
that "has never been of much usefulness" (Lafora 
to Rubi, August 12, 1767). Lafora was probably 
referring to the fact that there was room for three 
cannon but only two were present on the ground 
floor at the time of the Rubi inspection in 1767. 
Rabago (Report by Rabago, October 19, 1764) 
mentioned that there were eight cannon in 1764, 
but in 1792 Arricivita (1996) wrote that one was 
lost in a campaign against the Nortefios in 1766. 
Rabago (December 23, 1766) mentioned that one 
cannon exploded during an attack in December 
1766, maiming three artillerymen. The embrasure 
on the northern wall is marked by a small gap ap
proximately 1 m wide in the foundation, flush with 
the exterior east wall of the presidio. This opening 
exactly matches Lafora's description, as the em
brasure was "flush with the east wall" and that it 
was an opening from the ground level up (Lafora 
to Rubi, August 12, 1767). While it is not known 
how tall the opening was, it was likely sufficient 
to give the gunner a clear view of the entire length 
of the exterior of the east wall of the presidio. 
Heavy wooden lintels probably were used as the 
ceilings of the troneras, with the wall continuing 
above them. As mentioned above, the location of 
the west wall embrasure was probably near the 
southwest corner of the bastion where the baked 
circular puddled adobe element was located within 
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Figure 95. Unidentified Spanish rancho, Falcon Reservoir, showing flat roof construction similar to that shown in Urrutia 
1767 (from George 1975:40). 

Figure 96. Detail of profile of north wall of Presidio San Saba by Joseph de Urrutia (1767), 
showing roof construction method. Note sockets at tops of wall to support the roof. (Courtesy 
British Library). 

the length of the wall. If the opening had been any 
further north, the corral, which paralleled the south 
wall of the presidia, would have interfered with the 
firing of the cannon. Lafora specifically stated that 
the embrasure was flush with the south wall; he 
must have been referring to the wooden corral wall 
(Lafora to Rubi, August 12, 1767). The embrasure 
would have weakened the corner of the structure, 
which is probably the reason for the reinforcing 
buttress on the west wall near that opening. 

The exact location of the embrasure facing the 
countryside is unknown, but it was probably near the 
center of the east wall of the bastion, as there was 
no room on the platform for recoil and servicihg 
of more than one cannon. A narrow space existed 
between the east wall of the bastion and the eastern 
edge of the platform. The space was wide enough 
for a cannon, but would have provided little room 
for the crew. Whether this embrasure, wherever it 
may have been, was later filled in or kept open is un-
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Figure 97. Section, plan view, and elevation of Spanish fortified rancho ca. 1810, showing roof construction, raised 
parapet, and troneras or loopholes (from George 1975:54). 

Figure 98. Tronera or loophole showing splayed opening on interior narrowing to a slit on exterior, Dolores Viejo (from 
George 1975:33). 
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Figure 99. Excavation map of southeast bastion, showing possible locations of embrasures in the east and south walls, 
as indicated by arrows. 

known. No visible gap is present in either the south 
or east wall foundations of the bastion (Figure 99). 

The platform along the south and west walls 
of the bastion is known only through archeological 
evidence, as there is no mention of this platform in 
any San Saba documents. The documents and maps 
concerning San Saba were produced by military men 
who understood the need for level firing platforms for 
cannon. Although such platforms (sometimes called 
caballeros [Connally 1955]) are almost always found 
in fortifications, they are rarely mentioned in military 
documents. One rare mention of a cannon platform by 
a Spanish official is a statement by Governor Andres 
de Arriola regarding Presidio de Santa Marfa de Galve 
in 1706. Arriola stated: "and that only the parapet 
ought to be terrepleined for the defense of the infantry 
and so the cannons can fight through the loopholes 
that they have on their traverses defending the curtain 

walls. Therefore, the gun platforms that the cannons 
always have to have were raised up so that they can 
be well handled" (Bense 2003:45). Such platforms 
were often made of wooden planks and were depicted 
in many 18th century plan maps of open bastions 
or cannon batteries (Duffy 2006; James and Stotz 
1958; Stotz 1985). In more permanent fortifications, 
platforms were often constructed of rammed earth 
or stone. Archeological evidence of stone cannon 
platforms was found in bastions at several presidios 
or related sites, even though they are not mentioned 
in documents. These include Mission San Lorenzo, 
Presidio de San Vicente, Presidio de San Carlos, and 
Presidio de La Bahia at its final location at Goliad, 
Texas (Fox et al. 2009; Ivey 1990; O'Connor 2001; 
Tunnell and Newcomb 1969). 

The cannon at Presidio San Saba, according to 
both Rabago and Lafora, were small, "caliber de 3 ," 
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or 3-pounders (Rabago 1764; Lafora 1767). Cannon 
referred to as 3-pounders fired a 3 pound projectile. 
According to Brinkerhoff and Chamberlain (1972) 
and Vigon (1947), a typical 3-pounder cannon on 
the northern frontier of New Spain was bronze, cast 
in Mexico or the Philippines, was about 38 inches 
in length, and weighed approximately 132 pounds. 
At the time of the Rubi inspection tour, there were 
seven such cannon at San Saba (Lafora to Rubi, 
August 12, 1767). 

Whether the carriages for these cannon were 
manufactured elsewhere and imported to San Saba, 
or if they were built by local soldiers/carpenters is 
unknown. Historical evidence suggests that many 
such carriages were manufactured locally by the sol
diers themselves (Schuetz-Miller 1994). Lafora did 
say that many of the carriages lacked iron trunnion 
clamps and that some cannon had broken trunnions 
(Lafora to Rubi, August 12, 1767). As iron was 
fairly scarce on the frontier, and it is not known if 
there was a full-time blacksmith at San Saba, or if a 
soldier filled this role, Lafora's statements are prob
ably accurate. The carriages were probably of the 
four-wheeled garrison type (Peterson 1969), made 
of oak, with wooden wheels and very little ironwork 
(Figure 100). Rawhide cords could be used in place 
of iron trunnion clamps or if the cannon were lack
ing trunnions (Whitehead 1996). 

Figure 100. Bronze 2 pound cannon on original garrison 
carriage (from Brinkerhoff and Chamberlain 1972:134), 
showing design of typical all-wood carriage construction. 

The interior chamber of the southeast bastion 
is described by Lafora in his report to Rubi dated 
August 12, 1767: 

in the interior space, of three embrasures 
or cat holes, two are flush with the cur
tain wall at ground level, and the other in 

the direction of the countryside, that has 
never been of major usefulness; because 
the smoke is trapped in the short space of 
the tower and the low ceiling so that after 
the first shot the battery remains useless. 

Although there were three cannon embrasures, 
two doorways ( one from the guardhouse and one 
from the corral), and an unknown number of small 
loopholes, the interior space of the southeast bastion 
was cramped and probably dark. Lighting came in 
the form of candles, lanterns, or braziers, which 
could also be used for heating. Gunpowder was often 
stored in bastions in large quantities. Therefore, the 
presence of a hearth was unlikely, and indeed, none 
was found. Fires were probably in contained vessels 
such as braziers or lanterns. Given the large quantities 
of animal bone found, at least some cooking was 
probably done inside the bastion, but most food was 
prepared elsewhere and consumed within the bastion. 
Presumably, there was some sort of rotation of guard 
duty, so long hours were spent inside the bastion or 
in the adjacent guardhouse. 

The battery on the roof was described by Lafora 
in his report to Rubi dated August 12, 1767 in the 
following way: "The badly-constructed embrasures 
leave the artilleryman unprotected from the feet to 
the head; since it is nothing more than an opening 
from top to bottom in the parapet, and they are badly 
placed with only one flanking the curtains." Noted 
on Lafora's key to the plan map were three cannon 
on the roof of the southeast bastion. Thus, it appears 
that there were also three fixed embrasures on the 
roof, only one of which flanked one of the exterior 
walls. Unfortunately, Lafora was not more specific as 
to which wall was flanked, but the flanked wall was 
probably the south wall, as the horses in the adjoining 
corral were often prime targets during an attack (Barr 
2007; Jackson and Foster 1995; Wade 2003). 

Lafora's wording implies that these embrasures 
were simply openings, or slits, in the raised parapet 
on the roof, which was the most common design for 
cannon embrasures in the 18th century (see Duffy 
2006; Stotz 1985). Lafora did not mention the height 
of the parapet. The height was probably anywhere 
from 1 to 1.5 varas (0.85 to 1.3 m), since the cannon 
crew was unprotected only when standing in the em
brasures during the loading of the cannon. The slits, 
or embrasures, were different in design from those in 
the circular northwest bastion or the lower floor of the 
southeast bastion. Lafora even used different termi
nology when describing the two sets of embrasures. 



For those in the northwest bastion and lower floor of 
the southeast bastion, he used the term "gateras" or 
"cat holes," a Spanish nautical term for the window
like embrasures for ships' cannon, whereas for the 
southeast bastion roof embrasures he wrote " .. . pues 
no son mas que una abertura de arriba abajo en el 
Parapeto" or "since they are no more than an open
ing from top to bottom in the parapet" (Lafora 1767). 
Abertura is also translated as "slit." 

Access to the roof was probably by means of 
a ladder. No mention is made of how the roof was 
accessed in any known document, but since there 
was no room for a ramp or stairs, a ladder seems 
probable. While it is not known if there was ac
cess to the roof from the interior of the bastion, it 
does seem unlikely since it would tend to weaken 
the roof. Access was either from the interior of the 
corral that ran along the south wall or from a ladder 
onto the roof of the adjacent guardhouse and then 
to the roof of the bastion. The cannon on the roof 
were likely pulled to the top with ropes. Probably, 
the tube was removed from the carriage, the car
riage disassembled as much as possible, and then 
the components pulled to the rooftop in separate 
pieces. An interesting account involving soldiers 
from the San Saba garrison stationed at Mission San 
Lorenzo is found in the Apostolic Chronicle of Juan 
Domingo Arricivita written in 1792. The incident 
took place in 1766 during an attack on the mission 
by the Nortefios: 

They [the Nortefios] attacked with such 
determination that they reached the walls 
of the enclosure. If the soldiers had been 
more expert in the use of their weapons 
and the cannon, they could have done 
great damage to them with the grapeshot 
and the shotguns ... But when the soldiers 
noticed that they fled from the sides near 
the stone mortars [small cannon], they 
lowered one in order to fire from an em
brasure. This rendered it useless because 
they were then unable to put it back on the 
gun carriage; thus the bastion was unpro
tected and the Indians fired unceasingly 
against it (Arricivita 1996:85). 

This explanation describes how cannon were prob
ably moved on and off a rooftop, even in the heat 
of battle. 

Much of the confusion regarding the appearance 
of the southeast bastion is perpetuated by historians 
relying on poor translations of relevant documents. 
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For example, Moorhead (1975:170) wrote, based on 
a poor translation from Brown (1924): 

The presidio was a square enclosure with 
small circular towers at the northwest and 
southeast angles. The tower on the south
east comer did not protrude sufficiently 
to defend the adjacent walls with flank
ing fire from its summit, and its partial 
rooftop parapet was so badly constructed 
of unmortared stones that enemy mus
ketballs could penetrate it as if it were a 
sieve ... There were three cannons on the 
upper floor of this tower but the parapets 
were too low and badly constructed to 
protect their personnel. 

Only through a combination of careful reading of 
original documents and archeological evidence is a 
better understanding of the appearance and function 
of this bastion possible (Figures 101-102). 

Despite Lafora's comments to the contrary, it 
seems that the southeast bastion, as well as the one 
in the northwest comer of Presidio San Saba, was 

Figure 101. Artist's conception of southeast bastion at the 
time of the Rubi inspection tour, based on archeological 
evidence and historical documents (artwork by Beverly 
Hatchett). 
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Figure 102. Artist's conception with cutaway view showing interior space and roof of southeast bastion (artwork by 
Beverly Hatchett). 

quite capable of effective defense of the fort. The 
presidio was attacked on several occasions. Dur
ing these conflicts, the artillery batteries, located in 
both bastions, played key roles in warding off the 
attackers. When Rabago initially took command of 
the garrison, he was not at all impressed with the 
artillery skills of his men, saying that "because of 
their stupidity" they could not service the cannon 
properly (Wolf 2005:51). Toward the end of his 
tenure as captain at San Saba, however, he had the 
opportunity to praise their actions in official reports 
(Rabago 1767; Tunnell and Newcomb 1969). 

Plains Indian groups rarely attacked fortified 
places, but the Nortefios and their Comanche allies 
were known to have done so on several occasions, 
many of them involving the San Saba and San 
Lorenzo mission/presidio complex (Arricivita 
1996; Barr 2007; Tunnell and Newcomb 1969). The 
Nortefios' preferred method of battle was to attempt 
to draw the soldiers from their fortified positions 
into the open and engage them through deception 
or other means. When this tactic failed, direct 

assaults were sometimes attempted. During such 
assaults, there was usually very little warning for 
the Spanish (Barr 2007). According to documentary 
sources, Nortefio warriors were well-armed with 
firearms, bows and arrows, and lances, with some 
on horseback and others on foot (Arricivita 1996; 
Tunnell and Newcomb 1969). Spanish participants 
spoke of mounted warriors circling the fortifications, 
firing their weapons, while those on foot attempted 
to reach the walls in order to gain entrance by either 
climbing over or mining under the walls (Arricivita 
1996; Tunnell and Newcomb 1969). In such cases, 
flanking fire from the bastions was employed. For 
this reason, proper flanking angles along the curtain 
walls were considered important. As Lafora pointed 
out in his report (Lafora to Rubi'., August 12, 1767), 
both bastions at San Saba improperly flanked one 
of the nearby walls. The southeast bastion flanked 
the east wall to some extent, but fire was impeded 
by the entrenchment that angled from the east wall 
to the river. The northwest bastion flanked the north 
wall but not at a proper angle, and along the west 



wall cannon fire was hindered by the cattle corral 
constructed along a portion of the wall. 

Nevertheless, the artillery at San Saba was quite 
effective in repelling at least two direct attacks in 
1766 and 1767. Mission San Lorenzo, which main
tained a force of 30 soldiers from San Saba, was 
also attacked on two separate occasions in 1766, and 
each time the artillery drove off the attackers (Letter 
to Director of the Royal Powder Factory by Rabago, 
January 29, 1767; Tunnell and Newcomb 1969). Fol
lowing one attack at Presidio San Saba in December 
1766, Rabago discussed an incident in which one of 
his artillerymen, Pedro Mifion, lost an arm, and two 
other soldiers were permanently disabled when a 
cannon tube exploded while defending against this 
assault. Rabago blamed the incident on faulty gun
powder and requested that all of the stock from that 
powder shipment be replaced, in addition to ordering 
"ocho cientas valas de fierro; y la correspondente 
de valas menuda o metralla" or "eight hundred iron 
balls; and the corresponding [number] of small balls 
or grapeshot," for 3 pounders (Rabago to the Mar
ques de Croix, December 23, 1766). The order was 
supposed to come from the factory in Mexico via 
the Presidio of Santa Rosa. Rabago also requested 
"cinchas de fierro" or "iron clamps" to repair two 
wooden gun carriages (Rabago to the Marques de 
Croix, December 23, 1766). Apparently these items 
still had not arrived at the time of the Rubf inspec
tion of San Saba in the summer of 1767 (Lafora to 
Rubf, August 12, 1767). Evidently Rabago was in 
the process of replenishing or replacing artillery sup
plies when the Rubi tour occurred. Rubi apparently 
already knew he was going to recommend relocation 
of San Saba; therefore Lafora and Urrutia probably 
exaggerated the poor conditions found at the presi
dio (Brown 1924:32). While obviously not of the 
quality of fortifications the inspectors were familiar 
with in Europe, the Caribbean, or other parts of the 
New World, the fortifications at San Saba were of 
sufficient strength to fend off several direct assaults 
by Native Americans. 

Ultimately the Nortefios achieved success by 
cutting off the supplies to the garrison and wearing 
down the Spanish by constant raiding and assaults. 
These attacks, along with other global events, the 
results of the cession of Louisiana to Spain, and 
changes to Bourbon frontier policy (see Serrano 
Alvarez and Kuethe 2007; Weber 2005), rendered 
the San Saba garrison useless in its present loca
tion. Based on Rubi's recommendations, the gar
rison found a new role as one of the Presidios of 
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the Line at its new location at San Vicente, on the 
Rio Grande. This relocation came as a result of the 
Regulations of 1772 issued by Charles III (Brinker
hoff and Faulk 1965). 

CONCLUSIONS 

At the outset of this study, the following re
search questions were posed: 

1. Which plan map is a more accurate repre
sentation of the southeast bastion? 

2. What was the construction sequence of this 
bastion? 

3. What did the bastion look like in its final 
form? 

4. What was life like for the soldiers on duty 
within the bastion? 

5. How effective was the bastion as a defensive 
structure? 

First, in determining which Spanish plan map 
is most accurate, the various maps were compared 
to the results of the archeological investigation. 
Based on this comparison, Rabago's 1764 plan 
map is more correct than those ofLafora or Urrutia, 
although none of them are truly accurate. The size 
of the bastion on all three maps is similar, but the 
shapes are incorrect. Rabago does not appear to have 
had any training in engineering, so it is interesting 
that his map best corresponds to what was actually 
built, based on the archeological remains. Urrutia, 
while not a member of the Spanish Royal Corps of 
Engineers, did have training as a draftsman and was 
chosen by Rubi to draw the official maps of each 
presidio (Fireman 1977; Weber 1986). However, 
Urrutia clearly made errors in other plan maps from 
the Rubi tour. For example, he made a miscalcula
tion in scale at Presidio de Los Adaes (Ivey 1981) 
and a similar mistake at Santa Fe (Badner 2008), and 
he mislabeled a portion of his map of San Antonio 
de Bexar (Ivey 1981). Loren (1999:165) notes that 
Urrutia may have purposely distorted his rendering 
of Presidio de Los Adaes to "fit the official imag
inings" of his audience. Weber (1986) points out 
the overall accuracy of Urrutia's work, but Badner 
(2008), in her analysis of Urrutia's map of Santa Fe, 
says that his work has been shown to be "accurate 
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but not precise." In other words, some of Urrutia's 
work has been called into question. Jackson (1998) 
and Jackson and Foster (1995) demonstrates that 
Lafora copied Urrutia's work on the general map of 
the frontier and then took credit for the entire work. 
Conceivably, Lafora duplicated Urrutia's original 
map of Presidio San Saba and repeated Urrutia's 
error in the angle of the north wall of the bastion, 
which threw off all subsequent angles. In the case 
of San Saba, only by comparing the maps to the 
archeological layout of the bastion were these errors 
exposed (Figure 103). The archeological footprint of 
the bastion indicates a slightly acute angle between 
the east wall of the presidio and the north wall of the 
bastion. Rabago's plan map shows this angle as be
ing 90 degrees, while both Urrutia and Lafora drew 

a 

C 

obtuse angles in this location. Perhaps Rabago's 
map reflects his conception of the bastion as being 
rectangular, although the difficulty of building 90 
degree angles without proper training and equip
ment resulted in an irregular quadrangle, common 
in vernacular architecture. 

The second question concerns the building 
sequence of the southeast bastion. Archeological 
evidence supports the documentary sources in 
asserting that the original southeast bastion, built in 
1757 by Parilla, was constructed of adobe. This is 
evidenced by the adobe blocks lining the interior of 
the north wall of the bastion as well as the adobes 
discovered along the exterior of the east bastion 
wall. Based on the alignment of these adobes, the 
original bastion was roughly square in shape, but 

' ' 

b 

d 

' ' ' ' ' 

Figure 103. Details of southeast bastion: a, Urrutia 1767; b, Lafora 1767; c, Rabago 1764; d, Footprint 
based on archeological investigations, 2005-2007. 



it is unknown if it was a single-story or a two-story 
structure. According to Rabago (Wolf 2005), the 
original, dilapidated, palisade wall of the presidio 
was replaced with a strong wall of thick logs, as were 
the bastion walls, in 1761. No archeological evidence 
of this wooden palisaded bastion was discovered. 
However, Rabago's wooden fortifications were in 
existence for only several months and were replaced 
with stone walls. If the soldiers removed the upright 
logs to be incorporated into the new roofs, and reused 
the builder's trench to set the stone foundations for 
the new walls, little or no evidence of this wooden 
bastion would remain. The stone construction is best 
represented from the archeological evidence, and it 
is from these remains that the size and shape of the 
bastion are known. 

The third question focuses on the appearance of 
the bastion in its final form. Documentary evidence 
indicates the bastion walls were approximately 4.2 
m tall. The structure consisted of two floors, the 
lower floor with three embrasures (although only 
two cannon were present at the time of the Rubi in
spection) and the roof with three or four embrasures 
(Lafora to Rubi, August 12, 1767). Archeological 
investigations of the foundations indicate that the 
bastion was roughly square and approximately 6 m 
to a side. Excavations revealed the presence of one 
tronera flanking the presidio east wall, a doorway 
between the bastion and the adjacent guardhouse, and 
another doorway between the bastion and the horse 
corral. Additionally, only through archeology is the 
presence of the L-shaped cannon platform along the 
west and south interior bastion walls known. The 
narrow western portion of the platform likely served 
as a ramp on which to roll cannon onto the southern 
firing platform. The thick foundations of the west and 
south walls are evidence of the bastion's ability to 
support a heavy roof and the live load of the cannon 
and their crews. The buttress/drain near the southwest 
comer provided additional support to the west wall 
where a presumed cannon tronera was located, and 
helped to prevent water from pooling at the base of 
the foundation. No modifications to the southeast 
bastion appear to have taken place after 1767, based 
on the archeological investigations. 

The next question addresses what life was like for 
the soldiers on duty within the bastion. Because bas
tions were strictly military areas within fortifications, 
soldiers were expected to be alert and prepared while 
on duty. Therefore, pastimes within the bastion were 
not recreational but were constructive. The presence 
in the bastion of a large number of used, broken, and 
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discarded gunflints and the gun worm indicates that 
soldiers spent much time cleaning and maintaining 
their weapons. The large quantities of debitage and 
chert core fragments are clearly the byproducts of 
gunflint and stone tool manufacture. As discussed 
previously, no lithic tools were found in excavation 
levels that did not also contain diagnostic Spanish 
colonial materials, so identifying any of the lithic 
materials as definitely of Native American origin is 
problematic. The archeological evidence from the 
southeast bastion at San Saba as well as at a variety 
of other Spanish colonial sites (see Ivey 1983; Shafer 
2006; Tunnell and Newcomb 1969; Villalobos 2003) 
indicates that the Spanish were likely manufacturing 
their own gunflints and tools. Considering the relative 
shortage of metal on the frontier (Norment 2007), 
stone tools provided a viable substitute for metal 
implements. Such stone tools had many uses, includ
ing cutting, splitting, and scraping hides and leather 
in the maintenance and repair of saddles, harnesses, 
and other horse gear. Several bridle and ring bit frag
ments ( chains, buckle tongues, rings, jinglers, and 
other related hardware) are further evidence of horse 
equipment maintenance within the bastion. 

Most meals were likely prepared by the soldiers 
or their wives in residential areas of the fort and car
ried to the bastion. However, some food was likely 
cooked or heated within the structure, using contained 
fires in vessels such as braziers due to the risk of 
explosion. Although no sherds of such a vessel were 
recovered, indirect evidence of a brazier or similar 
container remained in the form of the circle of baked 
puddled adobe on the surface of the platform. Heat 
from the contained fire above the base of a brazier 
likely baked the adobe to its brick-like hardness. 
Soldiers probably prepared at least some of their 
food within the bastion and obviously ate many meals 
there, disposing of the food waste by simply tossing it 
on the floor and trampling it in over time. The faunal 
remains recovered during bastion excavations indi
cate that many meals consisted of beef, supplemented 
with fish, and small quantities of freshwater mussels 
(no plant remains were recovered from the archeo
logical deposits). Wild garne likely supplemented the 
diet of the soldiers. The distribution of food remains, 
lithic material, and other artifacts around the base of 
the cannon platform indicates that the raised area also 
served as a bench used while dining, flintknapping, 
and maintaining weapons and equipment. 

Finally, this article addresses the effectiveness 
of the bastion as a defensive structure. Based on the 
archeological and documentary evidence, the bastion 
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was a much more effective defensive structure than 
Rubi or Lafora acknowledged. While it is true that the 
fortifications at San Saba were woefully inadequate 
by European standards of the 18th century, they 
were more than sufficient to defend against Native 
Americans lacking artillery. The soldiers, using 
artillery and musket fire from the bastions, were 
able to repel several direct attacks over a period 
of years. Other than the strongest evidence of can
non in the bastion-the cannon platform--the only 
direct archeological evidence of cannon recovered 
from bastion excavations is a single example of lead 
canister shot and a probable gunner's pick. However, 
several cannonballs have been discovered over the 
years by local Menard residents, some reportedly 
from across the river. Further investigation of the 
area immediately outside the bastion and within the 
range of musket and cannon fire is needed to obtain 
evidence of combat activity involving the southeast 
bastion. As shown archeologically, the bastion was 
much better constructed than Lafora wrote in the 
report to Rubi (August 12, 1767) and did flank 
the east and south walls of the presidio properly. 
The tronera that flanked the east wall, discovered 
during excavations, and the presumed tronera that 
flanked the south wall on the cannon platform, were 
positioned correctly to provide flanking fire along 
the east curtain wall and the south corral wall. The 
discrepancy between the effectiveness of the bastion 
based on the archeological evidence and its ineffec
tiveness as reported by the Rubi inspection indicates 
the agenda of Rubi in recommending the presidio for 
relocation. Therefore, the deficiencies of the bastion 
and other fortifications at San Saba were purposely 
exaggerated for geo-political reasons. 

As this article has demonstrated, archeology 
can be a powerful tool in the analysis of historical 
documents. In the case of San Saba, the contradictory 
documentary records in the forms of plan maps and 
descriptions are only properly understood when they 
are compared with the findings in the archeological 
record. In this way, light is shed on obscure aspects of 
the Spanish colonial frontier experience. In the case of 
San Saba, it centers on a single comer of an isolated 
outpost on the northern frontier of New Spain. 
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Hunter-Gatherer Resource Acquisition and Use in the Lower 
Bosque River Basin During the Late Archaic 

Karl W. Kibler and Gemma Mehalchick 

ABSTRACT 

The costs of acquiring, processing, and using various resources influences the behaviors and strategies em
ployed by hunters and gatherers regarding food, material choices, and use. Based on excavations at the Britton 
(41ML37), McMillan (41ML162), and Higginbotham (41ML195) sites, a suite of resources-White-tailed 
deer, geophytes (roots, bulbs, and tubers), freshwater mussels, firewood, and chert-were consistently used 
by the site occupants throughout the Late Archaic. In this article we examine the costs and benefits of pursing, 
processing, and using these resources within the context of optimal foraging theory, providing insights into how 
and why these resources were exploited, and how they might have conditioned Late Archaic hunter-gatherer 
behaviors and decisions throughout the lower Bosque basin. 

INTRODUCTION 

A hunting and gathering lifestyle is much more 
complex than simply capturing and acquiring prey 
and other resources present in one's environment. 
Hunters and gathers make cognitive decisions about 
their prey choices and what resources to pursue 
and exploit. They must understand the nature and 
distribution of available resources and the costs 
of searching for, acquiring, and processing these 
resources. This requires an intimate knowledge of 
the environment. The relationship between hunt
ers and gatherers and their environment has been a 
subject of interest and scholarly study in American 
anthropology and archeology since the late 19th and 
early 20th centuries (e.g., Boas 1896, 1911; Kroeber 
1939; Mason 1895; Wissler 1917, 1926). 

Rejecting earlier ideas of environmental deter
minism, Boas and his students adopted the concept 
of "environmental possibilism": the view that the 
environment places restrictive yet broad boundar
ies on hunter-gatherer behavior, but has only minor 
control over the behaviors or socio-cultural features 
that develop within these boundaries (Smith and 
Winterhalder 1981:2). By the 1960s, hunters and 
gatherers were seen as living near-utopian lifestyles 
with sufficient food supplies and relative leisure ( e.g., 
Sahlins's [1968, 1972] Original Affluent Society). 
The Man the Hunter conference in 1966 and related 
contemporary studies largely shaped this view (Lee 

and De Vore 1968). It was assumed that hunters and 
gatherers regulated their population densities below 
the carrying capacity of the environment to avoid 
overexploiting resources, degrading their environ
ment, or creating resource shortages (Kelly 1995:48). 
Theoretically, then, population densities and the level 
or intensity at which hunters and gatherers would for
age could be determined by the amount of available 
resources within their environment. 

Sufficient food supplies, leisure time, and the 
under exploitation of resources were more perceived 
than real, however. This view probably resulted 
from the fact that hunter-gatherer population sizes 
were simply adjusted to leaner periods of resource 
availability rather than to the average abundance 
of resources. Therefore, over short time spans, it 
would often appear that a larger population could 
be supported, producing the illusion that resources 
were underexploited or relatively abundant. An
other problem with this near-utopian lifestyle view 
is that, if hunters and gatherers did under exploit 
resources, there would be little or no need to guard 
against fluctuations in the availability of resources. 
This tendency, however, is not ethnographically 
supported, since modern foragers employ various 
risk reduction strategies to guard against shortfalls, 
largely because the distribution and quantity of 
resources in any environment are dynamic. For 
example, although Winterhalder (1981a) found that 
the overall amount of a specific resource harvested 
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by the Cree over a 12 month period did not correlate 
with the total biomass of that resource, resulting in 
an apparent underutilization, he also noted that the 
Cree employed various strategies against poten
tial shortfalls (Winterhalder 1981a:93-94). These 
strategies included avoiding unproductive resource 
patches by maintaining knowledge of local environ
ments and taking smaller-bodied mammals that have 
a lower risk of capture failure. The use of safeguard 
strategies indicates that not only does the amount 
and distribution of resources change relative to the 
needs of hunters and gatherers, but their relation
ship to the environment is more complex than that 
portrayed by the "man the hunter" view. In short, 
the nature of resources influences hunter-gatherer 
behaviors in complex ways. 

The environments of Central Texas and adjacent 
regions often have been described in bountiful terms 
by researchers who provide extensive lists of avail
able resources (e.g., Collins 1995:383; Hall 1998; 
Thoms 2004:21-28, 2005), but they fail to fully ad
dress how hunters and gatherers acquire resources, 
particularly regarding the costs of these acquisitions 
and how these costs shape behaviors and decisions. 
In other words, what is the cost of doing business for 
hunters and gatherers in Central Texas? In this article 
we look at the costs of acquiring, processing, and us
ing several key resources in the lower Bosque River 
basin and how they might condition hunter-gatherer 
behaviors and decisions, such as diet breadth and 
mobility, during the Late Archaic. Our study is based 
largely on data from seven analysis units at three 
sites at Waco Lake: Britton (41ML37), McMillan 
(41ML162), and Higginbotham (41ML195) (see Me
halchick and Kibler 2008). These data are examined 
within the context of optimal foraging theory. 

Optimal foraging theory is centered on the idea 
that to forage optimally is to be efficient relative to 
time or energy costs (Bettinger 1991:163; Winter
halder 1981b:15). In short, it can be thought of as a 
set of "decision rules for predators" (Krebs 1978). 
Optimal foraging theory is derived from evolution
ary ecology: a neo-Darwinian approach that focuses 
on the interaction of natural selection and ecological 
variables in the development of a biological organ
ism's adaptations (for overviews, see Parker and 
Maynard-Smith [1990]; Pianka [1978]). Widely used 
in the biological sciences, evolutionary ecology as
sumes that natural selection has influenced organisms 
to behave in ways that enhance fitness (Broughton 
and O'Connell 1999:154), or in terms of hunters and 
gatherers, cognitive decisions regarding foraging 

strategies are shaped by "natural selection." Simply 
put, favorable decisions or efficient behaviors pro
mote fitness and survival, and it is this basis that sup
ports predictive modeling. Optimal foraging models 
predict that selection will favor the best strategy from 
among a defined set of strategies that are possible 
in the environmental context of interest (Broughton 
and O'Connell 1999:154). Optimal foraging models 
can deal with a variety of relationships centered on 
foraging strategies and diet and produce hypotheses 
that can be tested (Kelly 1995: 110). One of the more 
common models, the diet breadth model (Bettinger 
1991:84-87; Kelly 1995:78-90), is based on the 
concept of ranking resources based on the returns or 
benefits provided by the resource relative to the cost 
of acquiring and processing the resource. Some of the 
predictions the model makes include: (1) the optimal 
diet will become specialized if high-ranked resources 
become abundant and acquisition costs decline; and 
(2) lower-ranked resources may be added to the diet 
if higher-ranked resources decline and their acquisi
tion cost increases. Another model, the patch choice 
model (Bettinger 1991:87-90), predicts that hunters 
and gatherers will abandon an area before resources 
are depleted, since the cost of obtaining dwindling 
resources is high (Butzer 1982:228; Kelly 1995:133; 
Winterhalder 1981a:69). 

These models do not replicate reality, nor do 
they assume that hunters and gatherers will always 
behave in the most efficient way possible. They do 
assume, however, that behaviors will trend towards 
a maximization of efficiency (Kelly 1995:54, 109). 
Optimization models predict an optimal pattern of 
behavior that is influenced by selective pressures and 
that can be tested or compared against those patterns 
observed in the archeological record (Kelly 1995:56). 
It is the explanatory and predictive powers of optimal 
foraging theory that make it useful. 

LATE ARCHAIC OCCUPATIONS AT 
THE BRITTON, MCMILLAN, AND 

HIGGINBOTHAM SITES 

The Britton (41ML37), McMillan (41ML162), 
and Higginbotham (41ML195) sites were repeat
edly occupied over a period of approximately 4650 
years (Mehalchick and Kibler 2008). Data recovery 
excavations at these sites identified occupations 
contained in the upper 3 m of alluvial and colluvial 
deposits comprising both terrace and floodplain 
features along a 5.1 km long segment of the lower 
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Figure 1. Locations of the Britton ( 41ML37), McMillan ( 4 lMLl 62), and Higginbotham ( 41ML195) sites at Waco Lake. 

North Bosque River (Figure 1). Radiometric data 
and temporally diagnostic artifacts indicate that 
the site occupations span the end of the Middle 
Archaic through Late Prehistoric periods, with a 
fluorescence during the Late Archaic. Nine analysis 
units were identified at the three sites, although our 
interpretations discussed here are based on data from 
the seven Late Archaic analysis units. These seven 
analysis units are divided into three chronological 
groups-early, middle, and late-based on associ
ated radiocarbon dates and temporally diagnostic ar
tifacts (Figure 2). These chronological groupings are 
not completely discrete, as the time spans of some 

analysis units overlap with others, between the three 
chronological groups, and between analysis units 
from the same site. Tables 1-4 provide sullllllaries 
of the cultural materials, features, formal tool types, 
and expedient tool types recovered by time period, 
site, and analysis unit. 

THE LOWER BOSQUE RIVER 
BASIN AND KEY RESOURCES 

The lower Bosque River basin covers 2,351 kni2, 
or ca. 235,130 hectares, and includes the South and 
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Figure 2. Time spans and chronological groupings of analysis units. 

Middle Bosque rivers, Hog Creek, and the lower 
North Bosque River from its merger with the South 
Bosque to ca. 65 km upstream in the vicinity of 
Meridian, Texas (Figure 3). The basin lies at the 
eastern edge of the Grand Prairie, a large natural 
region in North Central Texas comprised mostly of 
mixed-grass prairies and live oak savannas wedged 
between the Western Cross Timbers to the west and 
the Eastern Cross Timbers and Blackland Prairie to 
the east (Diggs et al. 1999). Streams of the lower 
Bosque basin drain a landscape of lower Cretaceous 
rocks consisting mostly of horizontal beds of lime
stone, with minor exposures of sands, marls, and 
shales (Hayward et al. 1996). The stream valleys 
support narrow riparian woodlands of deciduous 
oaks, pecans, elms, cottonwoods, and hackberries, 
which divide the broad upland prairies, grasslands, 
and savannas and serve as corridors westward 

from the Blackland Prairie. Faunal communities 
are similar to and have affinities with the Eastern 
Woodlands, the Great Plains, and the Southwest 
(Diggs et al. 1999; Schmidly et al. 1993). Historic 
documents and early fur-trader records note that 
several types of large mammals, including bison, 
white-tailed deer, mountain lions, and pronghorn 
antelope, once roamed the area (Bailey 1905; 
Kendall 1845; Strecker 1926). 

Based on ethnographically known hunters and 
gatherers that are largely dependent on large terres
trial game such as deer, Binford (2001:381) found 
that "packing" of the landscape begins at about 
1.6 persons per 100 km2. At this point the regional 
population of large mammals declines, and hunting 
as a major subsistence strategy decreases and diet 
breadth increases. Hunting of large mammals will 
continue to decrease as population densities increase 



Table 1. Cultural materials by time period, site, and analysis unit. 

Late Late Archaic Middle Late Archaic Early Late Archaic 

41ML37 41ML162 41ML37 41ML37 41ML162 41ML162 41ML195 
Material Class AU 1 AU2 AU2 AU3 AU3 AU4 AU 1 

~ 
# % # % # % # % # % # % # % ~ 

~ 
"'I 

Ceramics 0 0 1 <0.1 0 0 0 0 0 0 0 0 0 0 i::i 
;:: 
i::.... 

Formal chipped stone tools 80 1.0 180 1.4 23 0.2 2 0.5 124 1.3 6 0.7 189 0.4 ~ :::-
i::i 

Expedient tools 61 0.8 334 2.6 26 0.3 1 0.2 219 2.3 9 1 284 0.6 ;::;--
:::-

Cores 8 0.1 8 <0.1 4 <0.1 0 0 20 0.2 0 0 5 <0.1 ~ 

Unmodified debitage 2025 25.6 4395 34.3 753 7.3 22 5.1 2808 29.9 309 34.8 6239 13.6 ~ ;: 
;:: 

Ground and battered stones 5 <0.1 19 0.1 9 <0.1 0 0 30 0.3 1 0.1 8 <0.1 ~ 
~ 

Modified bones 1 <0.1 7 <0.1 3 <0.1 0 0 6 <0.1 0 0 3 <0.1 s. 
('l, 

Unmodified bones 1310 16.6 2663 20.8 1970 19.1 165 38.4 1681 17.9 7 0.8 459 1 ~ 
>:I 
('l, 

Modified mussel shells 5 <0.1 5 <0.1 6 <0.1 0 0 0 0 0 0 24 <0.1 "' ~ ;: 
~ 

Unmodified mussel shells 4413 55.8 5186 40.5 7502 72.8 240 55.8 4504 47.9 557 62.7 38,492 84.2 
('l, 

;i:.. 
(") 

~ 

Totals 7908 12.798 10,296 430 9392 889 45,703 ;: 
1:;· 

Burned rocks (kg and kg/m3) 856.3 16.7 1931.8 123.8 1175.0 22.5 219.50 6.3 2179.05 50.5 340.2 49.3 2552.67 29.7 ~ 
;:: 
i::i 
;:: 
i::.... 

~ 
('l, 
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0 
-...) 
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Table 2. Feature types by time period, site, and analysis unit. 
;i;... 
~ :::,. 

Late Late Archaic Middle Late Archaic Early Late Archaic ~ 
~ 

41ML37 41ML162 41ML37 41ML37 41ML162 41ML162 41ML195 
S' 

Feature Type ~ 

AU 1 AU2 AU2 AU3 AU3 AU4 AU 1 
;::;· 
;::a -# % # % # % # % # % # % # % t:,:i 
~ 
(") 

Basin-shaped hearths 6 14.7 6 42.9 19 31.1 5 62.5 10 50.0 0 0 8 23.5 ~-
~ 

Basins with sparse or no burned rocks 2 4.9 0 0 10 16.4 2 25.0 0 0 0 0 2 5.9 

Burned rock concentrations 7 17.1 2 14.3 4 6.6 0 0 1 5.0 0 0 4 11.8 

Burned rock layer 0 0 0 0 0 0 0 0 0 0 0 0 1 2.9 

Charred wood 0 0 1 7.1 0 0 0 0 0 0 0 0 0 0 

Discard piles 1 2.4 0 0 3 4.9 0 0 0 0 0 0 0 0 

Flat hearths 13 31.7 4 28.6 16 26.2 1 12.5 3 15.0 4 100.0 4 11.8 

Hearths and mussel shell dumps 0 0 0 0 0 0 0 0 0 0 0 0 3 8.8 

Mussel shell dumps 1 2.4 0 0 4 6.6 0 0 0 0 0 0 4 11.8 

Pit 0 0 0 0 0 0 0 0 1 5.0 0 0 0 0 

Possible post molds 0 0 0 0 0 0 0 0 2 10.0 0 0 0 0 

Refuse dumps 5 12.2 1 7.1 4 6.6 0 0 2 10.0 0 0 2 5.9 

Stains 3 7.3 0 0 1 1.6 0 0 1 5.0 0 0 6 17.6 

Surface fires 3 7.3 0 0 0 0 0 0 0 0 0 0 0 0 

Totals 41 14 61 8 20 4 34 
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Table 3. Formal tools by time period, site, and analysis unit. 

Late Late Archaic Middle Late Archaic Early Late Archaic 

Tool Type 41ML37 41ML162 41ML37 41ML37 41ML162 41ML162 41ML195 
AU 1 AU2 AU2 AU3 AU3 AU4 AU 1 

# % # % # % # % # % # % # % 

Projectile points 31 38.7 65 36.1 8 34.8 1 50 43 34.7 3 50.0 61 32.3 

Knives 3 3.7 19 10.6 0 0 0 0 7 5.6 1 16.7 18 9.5 

Perforators 1 1.3 3 1.7 0 0 0 0 1 0.8 0 0 2 1.0 

Adzes 1 1.3 1 0.5 2 8.7 0 0 0 0 0 0 11 5.8 

Gouges 1 1.3 1 0.5 1 4.3 0 0 2 1.6 0 0 0 0 

Bifacial scrapers 5 6.2 19 10.6 4 17.4 0 0 13 10.5 1 16.7 3 1.7 

Bifacial multi- 2 2.5 1 0.5 0 0 0 0 1 0.8 0 0 2 1.0 
functional tools 

Indeterminate 36 45.0 66 36.7 7 30.5 1 50 56 45.2 1 16.7 92 48.7 
bifaces 

Wedges 0 0 3 1.7 1 4.3 0 0 1 0.8 0 0 0 0 

Choppers 0 0 2 1.1 0 0 0 0 0 0 0 0 0 0 

Totals 80 180 23 2 124 6 189 

Table 4. Expedient tools by time period, site, and analysis unit. 

Late Late Archaic Middle Late Archaic Early Late Archaic 

Tool Type 41ML37 41ML162 41ML37 41ML37 41ML162 41ML162 41ML195 
AU 1 AU2 AU2 AU3 AU3 AU4 AU 1 

# % # % # % # % # % # % # % 

Unifacial scrapers 8 13.1 19 5.7 2 7.7 0 0 20 9.2 0 0 0 0 

Graver 0 0 0 0 0 0 0 0 1 0.5 0 0 0 0 

Spokeshaves 0 0 0 0 0 0 0 0 2 0.9 1 11.1 0 0 

Unifacial 5 8.2 9 2.7 0 0 0 0 6 2.7 1 11.1 0 0 
multifunctional 
tools 

Indeterminate 0 0 3 0.9 0 0 0 0 2 0.9 1 11.1 0 0 
unifaces 

Utilized flakes 48 78.7 303 90.7 24 92.3 1 100.0 188 85.8 6 66.7 284 100.0 

Totals 61 334 26 1 219 9 284 
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to a "packing threshold" of 9 .1 persons per 100 km2. 

At this point groups are forced to broaden their 
diet through new subsistence strategies. Depend
ing on environmental parameters, this may include 
intensified use of aquatic resources such as fish and 
shellfish, intensified use of plants, or the adoption 
of horticulture (Binford 2001 :434-437). 

At Britton, McMillan, and Higginbotham, 
archeological evidence of a broad-spectrum for
aging pattern focused on deer, geophytes (roots, 
bulbs, and tubers), mussels, and small mammals 
and reptiles suggests that the initial "packing" 
point of 1.6 persons per 100 km2 was exceeded. 
This subsistence pattern appears unchanged over 
the last few millennia in the lower Bosque basin, 
and because there is no indication of intensified 
use of aquatic or plant resources or the use of hor
ticulture, we assume that the "packing threshold" 
of 9 .1 persons per 100 km2 was never exceeded. In 
a broad sense, the beginnings of this subsistence 
pattern predates the time frame of interest here and 
represents an unchanging, successful way of life 
that had its genesis nearly 9,000 years ago in the 
region (Collins 1995:383; also see Collins 1998). 
Collins (1995:383) states that "there are distinctive 
changes to be seen within the Archaic archeologi
cal record, but it is not clear how significant these 
really were at the times they occurred." We assume 
that sometime around 9,000 years ago, Binford's 
initial packing threshold (1.6 person per 100 km2) 

was reached. At this point exploitation of large 
mammals, primarily deer, started to decline, result
ing in the subsistence and dietary adjustments seen 
throughout the Archaic archeological record. 

Given this, we estimate that up to 9.1 persons 
per 100 km2 inhabited the lower Bosque basin-an 
estimate that equates to 214 people. We assume 
that groups and group membership were dynamic 
and fluid and that the estimated 214 individuals 
living in the lower Bosque basin may have at times 
comprised either many small groups or a few larger 
groups. Based on the division of labor and labor 
schedules of ethnographically known hunters and 
gatherers, Binford (2001 :233-234) suggests that 
a minimal group size of 18 to 20 people could be 
maintained throughout most of the year. Based on 
a producer/dependent member ratio of 1.75, this 
minimal group would consist of 10 to 11 food 
producers (both male and female) and seven to 10 
dependents (e.g., children). Groups as small as nine 
people could be maintained, but only for relatively 
short periods of time. 

These groups acquired and exploited numerous 
resources throughout the basin to meet the daily 
challenges of survival. Some of these resources 
were heavily or commonly used, as evidenced at 
the Britton, McMillan, and Higginbotham sites 
and other sites throughout the basin. These include 
white-tailed deer, geophytes, freshwater mussels, 
firewood, and chert. 

White-Tailed Deer 

White-tailed deer probably were the primary 
target of hunters in the lower Bosque basin, as deer 
provided the bulk of the calories and animal pro
tein consumed by the occupants of the Britton and 
McMillan sites (mussels provided the bulk of the 
calories and animal protein at Higginbotham). A to
tal of 261 bone specimens from Britton, McMillan, 
and Higginbotham are identified as deer, with 2569 
specimens identified as deer family (Cervidae), deer
to pronghorn-sized artiodactyl, canid- to deer-sized 
mammal, and deer to bison-sized mammal. Most of 
the latter specimens also probably represent deer, 
since specimens unequivocally identified as prong
horn antelope and bison number only four elements 
from only two of the seven analysis units (AU). The 
remains of other cervids (e.g., elk) that may have 
been present in the region were not found in any of 
the assemblages, suggesting that nearly all of the 
aforementioned 2569 specimens are deer. Deer com
prise 80 percent of the identifiable faunal remains at 
the Britton site, 66 percent at the McMillan site, and 
90 percent at the Higginbotham site. At the Britton 
site, deer or deer-sized elements comprise from 40 
percent (AU 3) to 91 percent (AU 1) of identifiable 
specimens in the analysis units. At the McMillan 
site, the percentages range from 64 percent in AU 
3 to 67 percent in AU 2 (the percentage for AU 4 
was not calculated due to small sample size). Based 
on identifiable elements, primarily calcanea and 
astragali, from all the taxonomic categories that 
represent or may represent deer, at least seven deer 
are represented in the assemblages at the Britton 
site (two in AU 1, four in AU 2, and one in AU 3). 
At least five deer are present in the assemblages at 
the McMillan site (two in AU 2, and three in AU 3), 
and at least two deer (one adult and one subadult) 
are represented at the Higginbotham site. The impor
tance of deer as a resource to the prehistoric groups 
of the lower Bosque basin is examined further below 
in the context of potential population densities and 
the nutritional value of deer. 
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Deer prefer woodlands and other vegetation 
communities that provide cover and nutritional 
browse (leaves and young twigs of woody plants), 
forbs, and mast, a diet composition that fluctuates 
throughout the year, depending on plant avail
ability and rainfall (Armstrong and Young 2002; 
Dillard n.d.; Dillard et al. 2005). Optimal habitat 
consists of a patchwork of arboreal and shrub spe
cies interspersed with open areas (Dillard n.d.). 
Deer generally avoid open grasslands, as they do 
not provide adequate cover, and deer are not able to 
digest mature grasses, although they will consume 
grasses when the grass is young and succulent 
(Armstrong and Young 2002: 12; Dillard n.d.). In 
prehistoric times, many of the environments of the 
lower Bosque basin consisted of grasslands or open 
live oak savannas and were largely maintained by 
wildfires, so prime deer habitat would have been 
limited to the riparian zones along streams. Miller 
and Greenwade (2001: 110) describe the climax 
plant community for loamy bottomlands of the 
basin as tall grass savannas "in which trees shade 
30 percent of the ground." These bottomland floral 
communities-comprised of an overstory of oaks, 
pecans, elms, hackberries, cottonwoods, and ashes 
and an understory of hawthorn, greenbrier, pepper
vine, and forbs-provide ideal habitat and cover for 
deer and an adequate diet of browse, mast, and forbs. 

Across the Grand Prairie, modem estimates 
of carrying capacity range from one deer per 10-
12 acres on good woodland habitat to as little as one 
deer per 25-30 acres or greater in areas with less than 
optimal habitat (Dillard n.d.). To the east in the Post 
Oak Savannah, riparian habitats along stream courses 
will support one deer per 10 acres (Rideout 1994: 17). 
Although deer populations today are probably higher 
than they were prehistorically due to a lack of natural 
predators and an expansion of brushy cover due to 
the suppression of wildfires, a carrying capacity of 
one deer per 10 acres is probably appropriate for 
the stream valleys and riparian zones of the lower 
Bosque basin in prehistory, given the similar envi
ronmental parameters of both areas' riparian zones. 
Riparian areas of the lower Bosque basin cover ca. 
23,490 hectares (58,000 acres) or 235 km2. With a 
carrying capacity of one deer for every 10 acres, the 
lower Bosque basin could have supported at any one 
time a population of perhaps 5800 deer. 

Deer are not only a source of food but a source 
of hides for clothing. Regional ethnographic and 
historical accounts of Native American dress range 
from nothing or very little being worn (Campbell 

1988:69) to the use of breech or loincloths, buckskin 
or bison hide moccasins, leggings, and robes as the 
weather dictated among Tonkawa men (Newcomb 
1961:137). Tonkawa women wore minimal clothing, 
usually consisting of a short skin skirt. Assuming 
minimal dress of loincloths or skirts, moccasins, and 
skin robes or capes, when needed, for the prehistoric 
groups of the lower Bosque basin, no more than 
two deer hides were probably needed to outfit an 
individual. Assuming also that these hide garments 
lasted on average no more than one year (moccasins 
much less), two hides per person would need to be 
acquired annually. So clothing for 214 people would 
require harvesting at least 428 deer a year. This is a 
cull rate of just over 7 percent-a rate that compares 
favorably with an average modern (1974-1993) 
harvest rate (8 percent per year) for the Post Oak 
Savannah (Rideout 1994:8), but well below the 
30 percent needed to sustain a population at carrying 
capacity (Dillard n.d.). Whatever the prehistoric cull 
rate was, it seemingly never exceeded 30 percent 
throughout the Late Archaic given the prevalence 
of deer remains at the sites. 

Raw venison yields 120 calories and contains 
2.4 g of fat and 23 g of protein per 100 g of meat 
(U.S. Department of Agriculture 2006). Daily pro
tein requirements to support an individual average 
around 50 g, thus one would need to consume about 
217 g of lean venison to satisfy daily protein needs. 
An adult white-tailed deer in the fall on average 
provides about 18 kg of lean meat, representing 
about half of the animal's field-dressed weight. This 
estimate is based on average buck and doe weights 
by year-class for field-dressed deer harvested in the 
Post Oak Savannah during the 1989-1990 hunting 
season (Rideout 1994:Table 4). The projected 18 kg/ 
deer of venison would supply 83 person-days of 
protein. For 214 people, the 428 deer needed to sup
ply an adequate number of hides for clothing would 
provide enough protein for 166 days. This amount 
of protein, however, does not include nutrients that 
are available from bone marrow and grease, the use 
of which would provide some additional person
days of protein. For our minimal group of 18 to 20 
people, 18 kg of venison (one deer) would sustain 
them for 4-5 days. 

If we more than double the cull rate to 15 per
cent per year (note that this is still half the sustain
able rate), our hunters and gatherers would annu
ally harvest 870 deer. At this rate, they would have 
exceeded their annual need for clothing and nearly 
meet their daily protein requirements for a year from 
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meat alone. In this scenario, they would have pro
duced a surplus of deer hides, and possibly a surplus 
of venison if protein and other nutrients from bone 
marrow and grease are factored into the equation. 

Geophytes 

Increased population densities during the Ar
chaic period (Prewitt 1981) resulted in packing of 
the landscape, which in turn led to broadening of 
the diet, including the increased use of plant foods 
(Binford 2001; Cohen 1977; Thoms 1989). The 
use of plant foods also depends on the production 
of the land (Thoms 2005). Net above-ground plant 
production for the lower Bosque basin is estimated 
at 1500g/m2/year, indicating that hunter-gatherers 
could have obtained nearly 50 percent of their sub
sistence from plant gathering (Thoms 2005 :Figure 
4). Geophytes are one type of plant food that became 
a focus of subsistence in the region (Thoms 2005), 
and evidence of this was found at the Britton, Mc
Millan, and Higginbotham sites. 

Two types of geophytes-camas bulbs and 
groundnut tubers-were identified at McMillan and 
Higginbotham. Unidentified bulb fragments also 
were recovered at the Britton site. Ethnographic 
literature abounds on the importance of camas 
(Camassia quamash) and groundnut (Apios ameri
cana) in the diets of Native American groups living 
in the Pacific Northwest and eastern United States, 
respectively (Chamberlain 1901; Erichsen-Brown 
1979; Grinnell 1923; Hamel and Chiltoskey 1975; 
Kephart 1974; Leiberg 1897-1901; Marshall 1999: 
Malouf 1979; Speck 1925; Spinden 1974; Thoms 
1989; Turner and Kuhnlein 1983). The cultural, 
social, and economic significance of these plants 
cannot be overemphasized as native populations 
actively managed their habitats. Both geophytes 
are documented in the archeological record of their 
respective regions, with the use of camas extending 
further back in time than groundnut based on dated 
contexts (Cheatham and Johnston 1995, 2000). An
other species of camas (Camassia scilloides) and 
the same species of groundnut are native to Texas, 
although their current distributions are restricted and 
their occurrence is common to rare in these areas. 
Although camas and groundnut can grow in various 
settings, they flourish in seasonal wetlands, swales, 
back swamps, and other topographic depressions in 
bottomlands or riparian zones. Camas and ground
nut have low drought tolerance, can withstand shade, 
and thrive where precipitation ranges between 71 to 

140 cm (28 to 55 inches) annually with early spring 
moisture being most crucial (U.S. Department of 
Agriculture 2006). 

Several studies reveal the composition and 
nutritional values of camas and groundnut. Raw 
camas contains small percentages (less than 10 
each) of various fibers, protein, reducing sugars, and 
several minerals, and high percentages of moisture 
and inulin (Konlande and Robson 1972; Turner and 
Kuhnlain 1983). Although the key dietary ingredi
ent is inulin, a polysaccaride containing at least 30 
fructose units per molecule, humans cannot digest 
it in its raw state. Konlande and Robson's study of 
camas shows that cooking hydrolizes most, if not 
all, the inulin into fructose (sugar), thus providing 
an available carbohydrate. 

Thoms (1989) provides considerable informa
tion for production requirements of camas, and this 
data is used to examine production potential for the 
lower Bosque basin. If considered a staple food, 
a typically productive camas meadow could yield 
enough bulbs ( 1000 kg per 2. 7 hectares) to provide a 
family of five about 20 percent of their caloric intake 
for the year, according to Thoms (1989). It would 
take approximately 28 days to harvest the annual 
yield given a rate of 41 kg per person per day. Based 
on growth models, an effective camas harvest could 
occur once every five years within a given patch. 
Given our estimate of 214 people occupying the 
basin, the amount of camas needed to support the 
population can be projected. The number of people 
(n=214) converts to 43 family units (one family 
unit=5 people), who would have required 43,000 kg 
of camas per year. Geophytes would have :flourished 
along the riparian corridors, which cover 23,490 
hectares (58,000 acres). Under ideal conditions, this 
amount of acreage could have produced millions 
of kilograms of camas bulbs. For 214 people, even 
10 percent of this amount represents more than an 
adequate annual supply. Recalculating the produc
tion capability of camas within the context of Bin
ford's (2001) minimal group size of 18-20 people, 
around 10 to 11 hectares would have been needed 
to generate enough camas in caloric terms for the 
group for one year. Even if a 10 to 11 hectare camas 
patch could have produced effective yields only 
once every five years for a group of 18-20 people, 
there were potentially more than enough resource 
patches of this size in the basin to accommodate the 
estimated 11 to 12 groups (or 214 people). 

Groundnut is a prolific plant high in carbo
hydrates and rich in protein, thus providing the 
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primary nutrients one would also receive from 
camas and deer meat. Yanovsky and Kingsbury's 
(1938) analysis of a fresh groundnut tuber indicates 
approximately 53 percent is carbohydrates, 
consisting of non-reducing and reducing sugars, 
starch, and hemicellulose, a polysaccaride that 
is more complex than sugar. Dried tubers are 17 
percent protein and 5 percent ash. More recent 
nutritional studies report an 11 to 14 percent crude 
protein content for the tubers on a dry defatted basis 
(Cornelio 1987; Wilson et al. 1987), while The 
Plants for a Future database indicates that a fresh 
tuber contains 17 g of protein per 100 grams of food 
(Friends of Plants for a Future 1998). Groundnut 
also contains protease inhibitors, compounds 
known to interfere with certain enzymes' ability 
to break down proteins (Johnson 1988). Although 
documented as eaten raw or cooked (Cheatham and 
Johnston 1995:386-388), fresh tubers are reported 
to be viscous (latex consistency) and unsavory 
(Fernald et al. 1958:254), whereas cooking renders 
them sweet and palatable. Cooking also destroys 
the protease inhibitors in the tuber (Johnson 1988), 
but produces no significant difference in the protein 
content (Ameny and Wilson 1997). 

Several accounts note the ease with which 
groundnut tubers may be collected. The tubers 
are found a few centimeters below the ground and 
grow in a chain similar to a pearl necklace. In the 
wild, a plant can yield at least 1 kg of tubers after 
two years' growth (Friends of Plants for a Future 
1998), and harvests of up to 2.3 kg per plant have 
been documented (Foster and Duke 1990). Planting 
densities range from 2700 to 10,000 plants per acre 
(U.S. Department of Agriculture 2000). To meet a 
recommended daily intake of 50 g of protein, an 
individual needs nearly 300 g of groundnut per day, 
which can easily be harvested from a single plant. 

All of these estimates substantiate the view that 
the riparian zones of the lower Bosque basin could 
yield substantial amounts of nutrient-rich geophytes, 
such as camas and groundnut, even with packing of 
the environment. 

Freshwater Mussels 

Freshwater mussels were also a common food 
for the prehistoric hunters and gatherers at the Brit
ton, McMillan, and Higginbotham sites. Mussel 
shells were recovered from every analysis unit at 
each site. By far the most common species at Brit
ton, McMillan, and Higginbotham is Threeridge, 

with Smooth Pimpleback, Louisiana Fatmucket, 
and Pistolgrip representing sizable minority popula
tions (Gardner 2008). These species are adaptable 
to various riverine habitats and are able to tolerate 
low-quality waters, but they typically flourish in 
moderate to large streams. Their abundance at the 
sites suggests they were readily accessible and 
thrived in dense beds in the North Bosque River. 
Generally the archeological shells are small, sug
gesting intense exploitation of this resource, but 
given their prevalence at the sites through time, it 
is assumed that intense collection did not threaten 
local populations. 

Although mussels were common and inten
sively collected, they are nutritionally poor. In terms 
of calories from protein and fat, Texas freshwater 
mussels are quite low compared to terrestrial game 
animals (see Lintz 1996). Based on an average 
yield of 23.8 g of meat per mussel from a sample of 
modem mussels, Lintz (1996:T-10) calculated that 
it would take almost 1900 mussels to yield 45.5 kg 
of meat or flesh. From the same modem sample, he 
calculated that it would take approximately 3300 
mussels to equal the amount of calories and protein 
that 45.5 kg of venison would yield. Given that the 
mussels consumed at the Britton, McMillan, and 
Higginbotham sites are smaller than those modem 
samples collected and analyzed by Lintz (1996), 
the amounts of 1900 and 3300 mussels are under
estimates. An examination of a sample of Pistolgrip 
shells from the Britton and Higginbotham sites 
revealed that they are 39 to 50 percent smaller than 
Lintz's modem Pistolgrip sample. It would, there
fore, take between 5428 and 6600 mussels to yield 
the equivalent of 45.5 kg of deer meat in calories 
and protein. Given that, to satisfy a 2000 calorie 
daily diet an individual would have to consume ap
proximately 180 to 220 mussels. 

Firewood 

Firewood is a vital resource that is often over
looked but was used daily by prehistoric hunters 
and gatherers. As a fuel for cooking and processing 
food, as a source of heat in times of cold weather, 
and (along with green vegetation) as a source of 
smoke to repel insects and conduct various rituals, 
firewood was used daily and probably was collected 
daily as part of the foraging strategy. It has been es
timated that tremendous amounts of firewood were 
necessary for cooking geophytes (see Dering 1999; 
Mauldin and Nickels 2003; Thoms 1989). 
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In a review of the ethnographic literature, Smart 
and Hoffman (1988:168-169) note that various fac
tors affect firewood use decisions, including heat 
yield and quantity of smoke produced as well as 
availability and ease of collection. In addition, they 
note that firewood collectors prefer fallen trees and 
dead or fallen limbs, which are lighter and bum 
readily because they are drier. Because not all trees 
are natural pruners, this preference or strategy af
fects the taxa that are collected and burned (Asch 
et al. 1972:6). When dead wood is no longer avail
able, live trees or young saplings may be cut for fuel. 

Charred wood remains from features and non
feature contexts at the Britton, McMillan, and Hig
ginbotham sites represent various taxa. Nearly all 
are arboreal species that are found today throughout 
the riparian corridors of the lower Bosque basin. 
Counter to Smart and Hoffman (1988), Asch and 
Asch (1985:346) note that prehistoric hunters and 
gatherers did not discriminate against any species of 
wood, probably collecting all manner of dead limb 
wood in the site areas: a collection and use process 
they refer to as the "Firewood Indifference Hypoth
esis." The Firewood Indifference Hypothesis sug
gests that low collection costs dictate the use of the 
nearest available deadwood. Based on the charcoal 
assemblages at the Britton, McMillan, and Higgin
botham sites, the nearest available wood primarily 
consisted of oak, pecan, and elm and elm family 
species. Boxelders, plum/cherry species, ashes, and 
sycamores were present in smaller amounts. Not 
all of these taxa were present at all three sites; for 
instance, sycamore, boxelder, and elms were not 
present in the Higginbotham assemblage, and elms 
and sycamores were not present in the McMillan as
semblage. Their absence most likely reflects the lo
cal environment rather than any kind of choice made 
by the site occupants. Oak and pecan charcoal are 
the dominant taxa in the Britton and Higginbotham 
assemblages and at the McMillan site, save for AU 
2 and 3. AU 2 and 3 at the McMillan site yielded 
large amounts of possumhaw/yaupon. 

Oak and pecan trees are natural pruners, fre
quently dropping branches and providing consid
erable amounts of dead limb wood for firewood 
collectors, so it is not surprising that they are the 
dominant taxa in the charred wood assemblages. 
The lack of heavy wood chopping or cutting imple
ments such as celts and axes in the tool assemblages 
supports the notion that the most common fuel used 
for fires was fallen limbs. Again this suggests that 
firewood collection and use at the sites was an issue 

of availability and cost. 

Chert 

Sources of stone for the production of tools 
are present throughout the lower Bosque basin, but 
not all of the sources provided high-quality sizable 
materials suitable for formal tool production. The 
chert-bearing lower Cretaceous Edwards Limestone 
is the most prominent source of knappable stone 
in the basin. Sub-aerial exposure of the Edwards 
Limestone, mapped as undivided Kiamichi Clay and 
Edwards Limestone (Bureau of Economic Geology 
1970), is limited to the upper reaches of the North 
Bosque, Hog Creek, and Middle Bosque valleys and 
their tributaries (Figure 4). Chert from the Edwards 
Limestone is present as a primary or bedrock source 
and as a secondary source in the form of fluvial and 
colluvial gravels. 

Other minor sources of cherts and chippable 
stone in the lower Bosque basin consist of Tertiary 
lag gravel deposits on the divide between the North 
Bosque/Bosque and Brazos rivers. These secondary 
sources were deposited by streams unrelated to and 
predating the modem drainage network (Hayward 
et al. 1996), and often contain pebbles and small 
cobbles of chert, silicified wood, and other crypto
crystalline quartzes. More important, however, these 
lag gravels also contain quartzites used for hammer
stones and grinding implements. 

A survey of Edwards Limestone outcrops and 
stream channel gravel bars throughout the lower 
Bosque basin was conducted to examine the dis
tribution of cherts and to identify the source(s) of 
the materials that occur within the archeological 
assemblages. Eighteen localities, some contain
ing both Edwards Limestone outcrops and stream 
channel gravel bars, were examined across the basin 
(Table 5). 

This survey indicated that chert sources, be they 
primary or secondary, are not ubiquitous across the 
landscape or present wherever Edwards Limestone 
crops out. Cherts are present at three of 12 locali
ties containing outcrops of Edwards Limestone and 
seven of 12 gravel bar localities. The amount and 
size of chert clasts vary among the gravel bar locali
ties depending on their proximity to primary sources 
of Edwards chert. At Locality 6b, a gravel bar in the 
Middle Bosque River, chert clasts are numerous and 
of suitable size for formal tool production. Locality 
6b is adjacent to Locality 6a, a valley wall exposure 
of chert-bearing Edwards Limestone. Downstream 



Undivided Kiamichi Clay and Edwards Limestone (Kked) 
0 

•High Gravel Deposits (Qhg) 

P4/·'t?:T,'5Lh 

-Kilometers 
2 4 

Miles 

Figure 4. Extent of Edwards Limestone and other knappable stone sources in the lower Bosque basin. 

....... 

....... 
O'I 

~ a 
t 
~ 
S" 

i)Q 

ff -~ 
~ 

! 



Kibler and Mehalchick -Hunter-Gatherer Resource Acquisition and Use 117 

Table 5. Chert survey localities. 

Locality Location Geologic/Geomorphic Context Cherts 

1 FM 185 at Tonk Creek, McLennan County Edwards Limestone outcrop and No primary cherts present 
channel gravel 

2 FM 317 at Middle Bosque River, McLennan Edwards Limestone outcrop and No primary cherts present 
County channel gravel 

3 FM 317 at Hog Creek, McLennan County Modem gravel bar Secondary cherts present 

4 North valley wall of North Bosque River at Edwards Limestone outcrop No primary cherts present 
FM 219, Bosque County 

5 South valley wall of North Bosque River at Edwards Limestone outcrop No primary cherts present 
FM 219, Bosque County 

6a FM 215 at Middle Bosque River, Coryell Edwards Limestone outcrop Primary cherts present 
County 

6b FM 215 at Middle Bosque River, Coryell Modem gravel bar Secondary cherts present 
County 

7 FM 217 at Hog Creek, Bosque County Modem gravel bar Secondary cherts present 

8 FM 185 at Middle Bosque River, McLennan Edwards Limestone outcrop and No primary cherts present 
County channel gravel 

9 Intersection of State Hwy. 22 and County Edwards Limestone outcrop Primary cherts present 
Road 308, Hamilton County 

10 State Hwy. 22 at Spring Creek, Bosque Modem gravel bar Secondary cherts present 
County 

11 State Hwy. 22 at Bee Creek, Bosque County Edwards Limestone outcrop and No primary cherts present 
channel gravel 

12a North valley wall of North Bosque River Edwards Limestone outcrop Primary cherts present 
at FM 1637, 0.5 km east of FM 56 and FM 
1637 intersection, Bosque County 

12b FM 56 at North Bosque River, Bosque Modem gravel bar Secondary cherts present 
County 

13 1.0 to 2.5 km east of Valley Mills along Edwards Limestone outcrop No primary cherts present 
State Hwy. 6, McLennan County 

14 North Bosque River gravel bar adjacent to Modem gravel bar No secondary cherts present* 
41ML160, McLennan County 

15 1.0 km east of FM 185 and south of High late Pleistocene gravel No secondary cherts present 
41ML162, McLennan County terrace 

16 North Bosque River gravel bar adjacent to Modem gravel bar No secondary cherts present* 
41ML195, McLennan County 

* A few small chert clasts are present, but none suitable for formal tool production. 
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Figure 5. Representative chert samples from the lower Bosque basin. 

from Locality 6b at Localities 2 and 8 (gravel bars), 
cherts are less numerous and on average slightly 
smaller. Nearby outcrops of Edwards Limestone 
were examined but contain no chert. This suggests 
that the cherts do not survive, at least in sizes useful 
for formal tool production, as bedload clasts over 
long distances. 

A similar scenario is evidenced in the North 
Bosque River. Gravel bar localities, such as 
Localities 14 and 16 on the lower North Bosque 
River and located <1-5 km from Britton, McMillan, 
and Higginbotham, contained no chert or at least 
no chert clasts suitable for formal tool production. 
These localities are 15 to 18 km downstream from 
the closest known outcrop of chert-bearing Edwards 
Limestone (Locality 12a). The lack of, or low 
bedload amounts of, chert in the lower North Bosque 
River is not a recent phenomena, as chert clasts are 
also absent from a Late Pleistocene fluvial gravel 
deposit (Locality 15) ca. 18 m above the channel and 

just south of the McMillan site. Aside from the small 
number of small chert clasts at Localities 14 and 16, 
the closest known sources of sizable chert clasts and 
nodules to the Britton, McMillan, and Higginbotham 
sites are Localities 2, 8, 12a, and 12b, which range 
from ca. 11.5 to 20 km away. 

The cherts at the various localities throughout 
the basin are remarkably similar macroscopically 
(various shades of gray) and fairly distinct (Figure 
5). The shades are light olive gray (SY 6/1), 
medium gray (NS), medium dark gray (N4), dark 
gray (N3), and grayish-black (N2). All contain 
tiny microfossils that are white (N9), bluish-white 
(SB 9/1), and light bluish-gray (SB 7/1). There is 
also a banded variety of chert exhibiting light olive 
gray (SY 5/2), olive gray (SY 4/1), and dark gray 
(N3) bands. It also contains the same tiny white, 
bluish-white, and light bluish-gray microfossils. 
Henry et al. (1980:15, 241-242) note six varieties 
of chert in the archeological assemblages from sites 
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they investigated in the Hog Creek valley, three of 
which, based on their verbal descriptions, are very 
similar to the cherts found at our survey localities. 
Henry et al. (1980) also note some lighter colored 
(white to cream-colored) cherts in the assemblages 
they examined that clearly do not match those cherts 
found at our survey localities. These materials either 
represent cherts from outside the lower Bosque 
basin or sources within the basin not yet identified. 

Most of the projectile points from the Britton, 
McMillan, and Higginbotham sites are made of 
cherts that are unambiguously similar to those cherts 
found at the survey localities. At the Higginbotham 
site, 85 percent (n=52) of the dart points are made 
from lower Bosque basin cherts. At the Britton site, 
72 percent (n=28) of the darts points are made from 
lower Bosque basin cherts, while at the McMillan 
site, 61 percent (n=70) are made from these cherts. 
The greater use of lower Bosque basin cherts is 
prevalent among all projectile point types that occur 
in adequate sample sizes. Of the three sites, McMil
lan is farthest away from the known sources of chert 
in the lower Bosque basin, which may account for 
the lower percentage of projectile points made from 
basin cherts. The site is also close to the apex of the 
lower basin, a possible entry point into the basin via 
the riparian corridor of the Bosque River and thus 
more likely to yield artifacts made of materials from 
outside the basin. 

DISCUSSION 

Deer are considered a high-ranked resource, 
providing many calories, protein, and fat from 
meat and marrow, which made search, capture, and 
processing costs relatively low for the Late Archaic 
hunters and gatherers of the lower Bosque basin. 
Despite the ubiquitous presence of thousands of 
mussel shells at Britton, McMillan, and in particular, 
Higginbotham, mussels are a low-ranked resource 
given their poor caloric and nutritional values. Plants 
are often viewed as low yield-high cost foods (e.g., 
Kelly 1995:90), due to high collection and process
ing costs. In the Pacific Northwest, Thoms (1989) 
notes that procurement and storage costs for camas 
are low, but processing costs are high. High costs 
appear to be an inherent part of geophyte processing, 
and this probably was no different for Late Archaic 
hunters and gatherers in the lower Bosque basin, 
particularly when one considers the significant 
amounts of rocks, packing materials, and firewood 

needed to process them. Given this, geophytes are 
considered a low-ranked resource, but were none
theless used intensively based on direct and indirect 
evidence in the form of charred bulbs and tubers, 
thousands of kg of burned rocks, and numerous 
basin-shaped hearths at Britton, McMillan, and 
Higginbotham. 

Diet breadth models suggest that lower-ranked 
food items will get added to the diet when high
ranked resources become scarce or costly. Despite 
the presence of low-ranked mussels and geophytes, 
as well as small mammal and reptile remains at 
Britton, McMillan, and Higginbotham, the high
ranked resource of deer was seemingly never scarce 
throughout the Late Archaic. This suggests that 
examining resource use in the lower Bosque basin 
during the Late Archaic within a context of search, 
capture, and processing costs versus caloric and 
nutritional returns may be too simplistic and not 
sufficient to provide insightful answers about prey 
choice and resource selection and consumption. 
Other costs and factors need to be considered, such 
as strategies and behaviors that might offset or drive 
down the high costs of these low-ranked food items. 

The high processing costs of geophytes could 
have been offset by the prolific yields of camas 
and groundnut patches, and by camping near these 
patches in localities that also provided sufficient 
amounts of rocks, packing materials, and firewood. 
Riparian environments throughout the lower Bosque 
basin, like those hosting the Britton, McMillan, 
and Higginbotham sites, provide these resources in 
abundant and easily accessible quantities. As dense 
and potentially productive as camas and groundnut 
patches can be, it would have been relatively easy 
for local groups to produce a surplus. Whether this 
ever occurred, however, is not known, as it may 
have required storage and transport technologies 
that were deemed too costly and therefore avoided. 

Given their poor caloric and nutritional values, 
one has to wonder why mussels were ever part of 
the diet, particularly when deer were seemingly 
abundant and available. Not only were they part 
of the diet, but the small shell sizes, compared to 
modem samples, and the sheer number of shells, 
suggest they were heavily exploited. It also appears 
that mussels were consumed throughout the duration 
of the site occupations, as opposed to the later stages 
of occupation when high-ranked resource returns 
might have dwindled. This is based on the presence 
of large numbers of shells in disposal areas and 
secondary refuse dumps at Britton and McMillan, 
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a sign that refuse from the initial stages of site 
occupation was cleared to curtail interference with 
later or subsequent site activities. What this indicates 
about the nature and distribution of mussels used by 
these hunters and gatherers is that mussels probably 
occurred in dense beds in shallow waters adjacent to 
the sites, where their poor nutritional value could be 
offset through the collection of many mussels with 
little effort. Collection efforts probably took place 
on a daily basis. Discrete mussel shell dumps and 
concentrations and mussel shell dumps associated 
with small hearth features at the Britton, McMillan, 
and Higginbotham sites are assumed to represent 
discrete disposal episodes or the remains of family 
meals. Clearly, if these features represent the 
disposal of remains from family units, even a small 
family's daily caloric needs would not have been 
met since none of these features contain more than 
371 shells (186 mussels provide ca. 2.2 to 2.7 kg 
of meat yielding ca. 1693 to 2065 calories). What 
all of this suggests is that relatively small numbers 
of mussels were collected and consumed daily by 
families to augment their meals. 

Geophytes and mussels are stationary resources, 
which helps keep search and acquisition costs low, 
relative to mobile resources like deer. Firewood is 
also a stationary resource, but its daily use makes 
it a costly resource if it is not abundant and easily 
accessible. Again the riparian environments of the 
lower Bosque basin potentially offer abundant and 
easily accessible amounts of firewood due to the 
widespread presence of natural pruning trees such 
as oaks and pecans. This all suggests that stationary 
resources, such as geophytes, mussels, and firewood, 
significantly influenced campsite selection and lo
cation. They influenced site location because these 
resources, which are either low-ranked food items 
with high processing costs or low caloric and nutri
tional values, or materials that are needed or con
sumed daily, are costly, costs that need to be offset 
by local abundance and accessibility. Furthermore, 
it suggests that those chiefly in charge of collecting 
and processing these resources-namely women
were also probably the determining voice regarding 
campsite selection and location. Campsite location 
is less important for the male hunters within the 
group since they are searching and procuring mo
bile resources, such as deer, away from camp. How 
far Late Archaic hunters in the lower Bosque basin 
roamed from their base camps to hunt is not clearly 
known. Skeletal elements recovered at the sites 
suggest that entire deer carcasses were transported 

back to the camps from the field, indicating that the 
distances were not prohibitive to the transport of 
complete carcasses. Additional insights into the size 
of the hunters' foraging radius may come from the 
procurement of another vital resource, namely chert. 

It is often assumed that lithic procurement is 
embedded in or is part of the daily practice of for
aging (e.g., Binford 1979:259). Given the distances 
(11.5-20 km) between the three sites and known 
sources of sizable chert clasts and nodules, the 
groups occupying these sites likely employed a for
aging radius of equal distance, equating to a foraging 
area of approximately 415-1256 km2• However, even 
the low end of this estimate seems large, particularly 
in light of Binford's (2001 :238) estimated foraging 
radius of 8.5 km for hunters and gatherers. This sug
gests one of two things: either there is an unknown 
source of sizable lithic materials closer to the sites 
than 11.5 km, or lithic procurement, at least procure
ment of large chert clasts and nodules for formal tool 
production, did not take place during daily foraging 
activities in this portion of the lower Bosque basin. 
A greater amount of evidence tends to support the 
latter scenario, that lithic procurement-outside of 
the procurement of small cherts from local gravel 
bars-did not take place. This evidence is in the 
form of predominately decorticate debitage as
semblages and heavily curated or resharpened dart 
points and other bifacial tools, many of which are 
near or at the end of their use lives, recovered from 
the Britton, McMillan, and Higginbotham sites. In 
addition, cores that clearly match the cherts at the 
chert survey localities, although present at the sites, 
are few in number and small in size. 

It is fairly clear that the use of various resources, 
including low-ranked food items, tended toward a 
maximization of efficiency and that campsite loca
tions were selected to alleviate the high costs of 
adding low-ranked food items to the diet. Efficiency 
is even seen in the use of high-ranked resources and 
tool kits. For example, fractured and broken deer and 
deer-sized artiodactyl and mammalian skeletal ele
ments from Britton, McMillan, and Higginbotham 
not only suggest that marrow processing and con
sumption took place, but that bone grease production 
took place as well. Bone grease production is often 
viewed as a high-cost strategy employed during 
times of starvation or resource scarcity ( e.g., Binford 
1978; Nagaoka 2005). We, however, disagree with 
this assumption. In light of the potential calorie and 
protein yields, we believe that grease production was 
actually a low-cost endeavor (search and capture 
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costs are paid for by meat and marrow yields) and 
simply represents an efficient use of the animal. 

Formal tools within the Late Archaic tool kits 
from the Britton, McMillan, and Higginbotham sites 
largely consist of bifacial tools, which are amend
able to cycles of resharpening, thus increasing the 
use lives of these tools. Extending the use lives of 
formal tools was also accomplished by complet
ing some on-site tasks with expedient flake tools 
produced from smaller chert clasts collected from 
local gravel bars. The combination of these two 
practices represent a highly efficient use of lithic 
raw materials, particularly in chert-poor areas of 
the basin, or areas that lacked sizable chert nodules 
and clasts for formal tool production, such as the 
area in and around the Britton, McMillan, and Hig
ginbotham sites. 

This tendency towards a maximization of ef
ficiency not only allowed for the use of smaller re
source patches or constricted areas, it also essentially 
allowed groups to stay at a site or within a resource 
patch for longer periods of time, possibly because 
residential mobility itself is a high-cost endeavor. 
Although Binford (2001) found that mobility was the 
key mechanism that assured a group's access to re
sources, residential or group mobility involves costs, 
costs that include searching for new resource patches 
with abundant and easily accessible resources, mov
ing the group and transporting material belongings, 
and setting up and organizing the new camp. These 
actions take away from the daily search for and prep
aration of food and acquisition of material resources. 
If mobility assures hunters and gatherers access to 
resources, then the efficient use of these resources, 
whether they be high- or low-ranked resources, might 
be viewed as a form of "delayed mobility;" that is, 
putting off the high cost of moving the group through 
an efficient use of resources. 

Delayed mobility suggests that residential 
mobility was costly, interfering with the daily food 
quest so much that strategies regarding resource 
acquisition and use tended towards a maximization 
of efficiency in order to stay put as long as possible. 
In fact, we believe the strategies were so efficient 
that more often than not it was the depletion or 
increasing collection costs of a non-food resource 
that ultimately led to site abandonment. 

Food resources such as deer, geophytes, and 
mussels are potentially abundant or available 
at relatively low costs through the practice by 
hunter-gatherers of certain strategies throughout the 
riparian zones of the lower Bosque basin. Firewood, 

however, is a resource that is absolutely required and 
difficult to transport, and its availability likely played 
a key role in determining site location. Its depletion 
or at least increased gathering costs also might have 
been the crucial factor triggering site abandonment 
at various times during the Late Archaic and there 
is some archeological or macrobotanical evidence 
supporting this notion. 

It is not surprising that natural pruning riparian 
species, such as oak and pecan, are the dominant 
taxa in the charred wood assemblages. What is 
surprising, however, are the quantities of arboreal 
species that are not natural pruners, and the small 
amounts of non-riparian arboreal species in the 
charred wood assemblages. The large amounts of 
possurnhaw/yaupon in the charred wood assem
blages of AU 2 and AU 3 at the McMillan site are 
interesting in this context. Although present in the 
site areas (and present only in small amounts in 
the charcoal assemblages at Britton and Higginbo
tham), these holly species, unlike oaks and pecans, 
are small and are not natural pruners. This suggests 
that possurnhaw/yaupon trees were purposely cut 
for firewood. Possurnhaw/yaupon trees are small 
enough to be felled with small hafted bifaces; larger 
stone celts and axes would not have been required. 
Nonetheless, any chopping and cutting of firewood 
is more costly than gathering fallen limb wood, sug
gesting that a depletion of local firewood sources 
occurred at McMillan. Also supporting this idea of 
accessible firewood depletion at McMillan is the 
presence of charred juniper, an upland species, in 
AU 2 and AU 3 features. 

The depletion of easily accessible firewood 
seemingly occurred at the Britton site as well, as 
woods of upland species were collected and burned 
and some possurnhaw /yaupon was used. Half of the 
oak charcoal at Britton is identified as plateau live 
oak, and most of it (65 percent) comes from three 
features in AU 2. The charred remains of another 
upland tree species, mesquite, was recovered from 
one feature in AU 1. At the Higginbotham site, 
depletion of easily accessible limb wood on the 
floodplain surface surrounding the site seemingly 
did not occur. Only 10 pieces of plateau live oak 
are present, which is about 20 percent of all oak 
charcoal identified at the site. No other upland or 
non-riparian species are present in the charred 
wood assemblage. 

Charred wood assemblages at the Britton and 
McMillan sites indicate that easily accessible fire
wood from the surrounding floodplain and terrace 
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surfaces were at times depleted, and that occupants 
resorted to cutting small trees close to the sites or 
ventured into the surrounding uplands for dead 
limb wood. Both scenarios suggest that firewood, 
particularly easily accessible dead limb wood, was 
often exploited beyond a sustainable level. 

CONCLUSIONS 

The lower Bosque River basin contains nu
merous resources that Late Archaic hunters and 
gatherers exploited and used to meet the daily 
challenges of survival. These resources supported 
a relatively unchanged hunting and gathering way 
of life throughout the Late Archaic. The cost of 
acquiring these resources influenced behaviors 
and strategies regarding what and how resources 
were pursued, processed, and used. Regardless of 
whether a resource, particularly food items, was 
high- or low-ranked, stationary or mobile, behav
iors and strategies related to their acquisition and 
use trended towards a maximization of efficiency. 
Several intensively used low-ranked or high-cost sta
tionary resources, such as geophytes, mussels, and 
firewood, appear to have influenced site selection or 
location. Campsites were chosen for their proximity 
to abundant and easily accessible amounts of these 
resources to offset their high processing costs, poor 
nutritional value, or high collection costs. Even 
high-ranked resources such as deer were used in ef
ficient manners to maximize caloric and nutritional 
returns. Efficiency is also observed in the tool kits of 
these hunters and gatherers. These tool kits primar
ily consist of bifacial tools, which provide durable 
acute working edges that are amenable to cycles of 
resharpening, thus extending the use lives of these 
tools, which is a valuable attribute when easily ac
cessible and sizable high-quality chert clasts and 
nodules are at a premium. The working edges of 
these formal tools were also conserved through the 
completion of some on-site tasks with expedient 
flake tools produced from smaller chert clasts col
lected from local gravel bars. 

Efficient behaviors and resource use strategies 
allowed hunting and gathering groups to exploit 
resource patches longer (and possibly use smaller 
patches), delaying movement to the next resource 
patch. This "delayed mobility" may be due to the 
fact that residential mobility in and of itself is costly, 
taking away from the daily quest for food and ma
terials. Obviously, though, efficient behaviors and 

strategies regarding resource acqms1t10n and use 
can only keep a hunting and gathering group in a 
resource patch so long before items are depleted or 
their acquisition costs increase. While the catalyst 
for site abandonment at any site may be related to 
the depletion of various resources, there is some 
archeological or macrobotanical evidence from the 
Britton and McMillan sites that the depletion of 
abundant and accessible amounts of firewood may 
be an often-overlooked factor. 
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The Browning Site ( 41SM195A) Lithics: 
Considering Patterns of Identity and Interaction 

Through Lithic Analysis 

Harry Shafer and Mark Walters 

ABSTRACT 

This article presents a detailed description of the lithic artifact collection from the Browning site ( 41 SMl 95A). 
The Browning site is a component of the Mill Creek Woodland culture in East Texas and was occupied during 
Late Woodland times. Primary raw materials in the debitage are silicified wood, orthoquartzite, and chert, while 
orthoquartzite is the preferred material for projectile points. Questions addressed in the analysis include: what 
lithic artifacts were made at the site, what was rejuvenated, what was discarded, and what was provided through 
exchange? The Browning site lithic assemblage is compared to other Mill Creek components and to Woodland 
lithic assemblages in East Texas in order to establish some basis for understanding the regional variability of 
lithic artifact manufacture and use during this time period. 

INTRODUCTION 

The Browning site lithics collection provides a 
rare opportunity to examine the stone tool assemblage 
from a nearly pure Mill Creek Woodland component 
without the admixture of Archaic and Caddo materials 
in East Texas (see Perttula and Nelson 2004: 155-
161). Its further significance lies in the fact that the 
time period of occupation transcends the boundary of 
replacement of the atlatl with the bow and arrow and at 
a time when ceramics were becoming an integral part 
of the material culture of Woodland period peoples. 

The purpose of this article is to provide a detailed 
description of this Mill Creek Woodland lithic 
assemblage and to compare it with other Woodland 
lithic assemblages in order to establish some basis 
for understanding the variability that existed in lithic 
assemblages during this time period across East 
Texas. The Woodland period, estimated to date from 
ca. 300-200 B.C. to AD. 700-800 (Perttula 2004; 
Perttula and Nelson 2004: 155-157), is ancestral to the 
Caddo in Northeast Texas (Perttula 2004; Perttula and 
Nelson 2004), and to theAtakapa in Southeast Texas 
(McClurkan 1968; Shafer 1974). Lithic assemblages 
can yield critical information about technological 
style, site function and activities, and exchange 
patterns (Shafer 2005), that can help to factor out 
production-consumption patterns (Dockall and Shafer 
1993) as well as chronological and spatial patterns at 

specific sites and across regions. The critical elements 
of this lithic analysis are in defining what was made 
at the site, what was rejuvenated, what was discarded, 
what was provided through exchange, and how this 
assemblage compares to others across East Texas. 

Walters (2004a) previously described the lithics 
from 22 shovel tests and 10 excavated 1 x 1 m units. 
These lithics were combined with unanalyzed lithics 
recovered from an additional 31 1 x 1 m units exca
vated by Walters (2004a) (Figure 1) since his initial 
report. The collection was sent to the senior author 
with a request to conduct an independent analysis 
of the entire lithic collection. 

WOODLAND PERIOD LITHIC 
ASSEMBLAGES 

The Woodland period in East Texas is not well 
defined with regards to time-space systematics. The 
beginning has been arbitrarily set from as early as 
500 B.C. (Schambach 2001) to as late at 200 B.C., 
and with the end of the period occurring ca. AD. 
700 (Perttula 2004). As with the temporal dimen
sion, the western extent of Woodland period cultures 
have yet to be defined as well in the region. Wood
land lithic assemblages are morphed from the Late 
Archaic period (ca. 2000 to 200-500 B.C.) lithic 
assemblages with the expected carry-over of forms 
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Figure 1. Map of the Browning site, showing shovel tests and 1 x 1 m excavation units. 

and styles (Corbin 1998; Ensor and Carlson 1991; 
Johnson 1962; Shafer 1968). 

Like the Late Archaic assemblages, the Mill 
Creek Woodland lithic assemblage at the Browning 
site consists of at least 98% chipped stone, the re
mainder including anvil stones, hammerstones, and 
rare grinding slabs or grinding stones. Absent in the 
collection from the Browning site are the Archaic 
period grooved axes and the double-bitted chipped 
stone axes found in Fourche Maline Woodland com
ponents in Northeast Texas and along the Red River 
valley. The possible dart point carry-over into the 
Woodland components in Smith County, Texas, are 
Gary points, which do occur in pre-ceramic levels 
at other Woodland period sites (Cliff 1998; Corbin 

1998). Two artifact classes, Gary points and ceram
ics, are considered diagnostics of the Woodland 
period in East Texas prior to the introduction of the 
bow and arrow, which occurred about AD. 700-800. 
Friley and Steiner arrow points are diagnostics of 
Late Woodland components in East Texas (Perttula 
and Nelson 2004: 160), while Catahoula is the domi
nant arrow point style in Late Woodland components 
in East and Southeast Texas (see Shafer 1968). 

SITE SETTING AND DESCRIPTION 

The Browning site is located on a 3800 m2 al
luvial terrace that overlooks the Auburn Creek flood-
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plain in eastern Smith County, Texas (Figure 2a-b). 
This setting is near the headwaters of a stream system 
in the Harris Creek drainage; Harris Creek meets the 
Sabine River ca. 34 km to the north. The diminutive 
size of the Auburn Creek valley at this location would 
offer little in the way of aquatic resources, and in fact, 
in the vicinity of the Browning site, the valley, being 
narrow with steep valley walls, offers few locations 
suitable for prehistoric occupation. Soils here are 
Entisols; they vary in depth from 30-70 cm across 
the landform, terminating at a sandstone C-horizon. 
These are soils that formed mostly under forest veg
etation and are dominantly sandy or loamy (Hatherly 
1993). The Browning site falls within the Pineywoods 
vegetation area and represents the western terminus 
of the pine and deciduous forests of the Southeastern 
U.S. coastal plain (Christensen 2000). 

Archeological investigations at the Browning 
site have been carried out intermittingly for several 
years by the junior author. That work has led to the 
recognition that it is a stratified site with two very 
distinct occupations, an early to mid-nineteenth cen
tury assemblage of historic artifacts in an upper zone 
(0-20 cm bs) overlying a buried (20-50 cm bs) Late 
Woodland period occupation (Walters 2004a, 2004b ). 
The prehistoric occupation is in the center of the ter
race, covering approximately 500 m2. It is defined by 
a darker colored buried soil containing charred wood, 
charred nutshell, lithic debris from stone tool manu
facture/maintenance, and small amounts of animal 
bone. Other artifacts in this buried soil include small 
dart points, arrow points, ground stone tools, and 
mostly plain grog-tempered pottery (Walters 2009). 

EXCAVATIONS 

To date, excavations at the Browning site have 
consisted of 41 1 x 1 m units (20.4 m3) and 22 
shovel tests (see Figure 1). The 22 shovel tests were 
conducted first to better ascertain the limits of the site 
and identify areas of concentrated cultural activity. 
Once the buried prehistoric occupation zone was 
identified, units were placed primarily in cardinal 
directions to better define the occupation zone's 
boundaries and levels of occupational intensity. The 
1 x 1 m units were excavated in arbitrary 10 cm levels 
and the soil was dry-screened for artifacts through 
1/4-inch hardware cloth except for a fine screen 
sample from Unit 1 that was water-screened through 
1/32-inch mesh. A level sheet was completed at the 
end of each level. Profiles were drawn of one wall of 

each unit or a common wall when several units were 
joined. The shovel tests followed the same procedures, 
except they were excavated in arbitrary 20 cm levels. 

Dating 

Two radiocarbon dates have been obtained 
from the Browning Site. The first is a sample of 6.9 
grams of charred nutshell (C13/C12=-25.3%o, Beta-
170727) from Unit 1, 40-50 cm bs. The conventional 
age of the sample is 1310 ± 70 B.P. The calibrated 
intercept is AD 685, and at two sigma, there is a 
95% probability that the calibrated age range of the 
charred nutshells falls between AD 625 to 880. A 
second radiocarbon date is from a single charred 
nutshell (C13/C12=-24.0%o, Beta-244134) sub
mitted for standard accelerator mass spectrometry 
dating from Unit 33, 39 cm bs. The conventional 
age is 830 ± 40 B.P. The calibrated intercept of this 
nutshell is AD 1220. At two-sigma, there is a 95% 
chance that the age of the nutshell ranges between 
AD 1160 to AD 1270. However, based on the arti
facts collected from the Browning site (see below), 
the other calibrated radiocarbon date and Oxidiz
able Carbon Ratio (OCR) dates, this date is several 
hundred years too young. 

OCR sediment samples were collected from 
Unit 1 as a supplementary method of dating the pre
historic occupation at the Browning site. They came 
from a column that started at 11 cm bs, and contin
ued at 10-15 cm levels to 56 cm bs, terminating at 
the sandstone C-horizon. The OCR dates from the 
buried soil zone (26-46 cm bs) indicate that it began 
to form after about A.D. 145, with the dates of ca. 
A.D. 357-815 (36-46 cm bs) corresponding to when 
the Browning site was apparently most intensively 
occupied in prehistoric times. 

Ceramics 

The ceramic sample (n=40 sherds) has been 
studied by Walters (2009) and is briefly summarized 
here to provide a perspective for the kinds of ceram
ics that are found associated with the lithic assem
blage. The majority of the sherds are grog-tempered 
(70%). Grog/hematite temper account for 15% of 
the sherds, and another 10% have a combination of 
grog and bone as tempering agents. Sixteen ( 40%) 
of the sherds also have varying amounts of quartz 
sand grains in the clay matrix, although there is not 
enough sand present to characterize them as "gritty." 
Local clay sources have varying amounts of sand, 
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Figure 2. The Browning site: a, view of the site in a deciduous forest; b, view showing the excavations. 
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and if local clays were used, some sand would have 
been included in the clay paste regardless of the 
other tempering agents. No discernable temper was 
observed in two sherds (5%). 

The sherds are small and provide little in
dication of vessel form. They are generally well 
smoothed. Five sherds were decorated. A single 
incised line occurs on three body sherds; two 
sherds had two parallel straight incised lines. The 
grog-tempered plain sherds are similar to Williams 
Plain but thinner, and the incised sherds may be 
from Coles Creek Incised jars, although a confident 
identification is not possible due to the small size of 
the sherds. Williams Plain and Coles Creek ceram
ics at the Browning site would be consistent with 
a Late Woodland period occupation, and similar, 
albeit more identifiable ceramics, were recovered 
from the Woodland period Herman Bellew site 
(41RK222) (Rogers et al. 2001:98-130). Instru
mental neutron activation analysis on two sherds 
and statistical clustering placed them in the East 
Texas region 6 core chemical group (found in sites 
in the middle reaches of the Sabine River), suggest
ing they were locally made (Ferguson et al. 2008; 
Walters 2009). 

THE LITHIC COLLECTION 

Analytical Procedures 

The first order of business was to sort the collec
tion into meaningful analytical categories. The sort
ing was simple since the worked sample of chipped 
stone consists almost exclusively of projectile points 
and debitage (waste flakes). The projectile point 
collection included 51 specimens that were sorted 
into two categories: dart points and arrow points. 
Other tools included unstemmed biface artifacts, an 
adze, Harvey knives, utilized flakes, and nodules. 
Non-chipped stone tools included pitted stones, a 
grinding stone, and an abraded nodule of hematite. 
All of the artifacts were examined for raw material, 
typed, measured with calipers, and tabulated by pro
venience. The debitage was examined for expedient 
tools and tool fragments, and sorted on the basis of 
raw material by unit and level. 

Raw Material 

The dominant raw materials in the projectile 
point collection are heat-treated orthoquartzite, si-

licified wood, and chert, in that order of frequency. 
Heat-treating of orthoquartzite can be identified by 
the reddish hue caused by the oxidation of the fer
ric minerals in the stone (Shafer and Green 2008). 
Heat-treating reduces the tensile strength of the 
material, thereby making it easier to reduce by flak
ing. Because of the high iron content in the soils and 
bedrock formations in East Texas, all of the siliceous 
stones mentioned above take on a natural reddish 
hue, but the heat-treating of the orthoquartzites is 
evident from the extent of coloration and the finer 
metaquartzitic texture. 

Silicified wood is the best-represented material 
in the debitage, indicating more direct access by the 
site's occupants. The quality of silicified wood var
ies with regards to the degree to which silicification 
has occurred, and it too may have been heat-treated. 
The replacement material in the better quality silici
fied wood material is chalcedony and is often semi
translucent. Small flakes of chalcedony in silicified 
wood are among the finest quality of raw material 
in the sample. 

Chert, the least common of the three major ma
terial classes, occurs as debitage reduced from small 
pebbles or as pressure flakes from larger masses that 
were probably imported. The occupants of the site 
were quite parochial in their procurement of stones 
for chipped stone tools judging from the infrequency 
of possible imported chert. Non-local chert was rec
ognized in the debitage but primarily in the form of 
retouch and resharpening pressure flakes. Some of 
this chert may be from Edwards Plateau or Ouachita 
Mountains sources but tools of these materials are 
not present in the assemblage. 

The orthoquartzite, silicified wood, and regional 
chert raw materials were probably accessible to the 
inhabitants but not necessarily locally present. Acces
sibility was probably in the form of the stone occurring 
within the broader hunting and gathering catchment 
area, and procurement may have been embedded in 
the pursuit of those major economic activities. All 
three material classes were reduced on site for both 
dart points and arrow points as shown by the presence 
of performs. It is notable, however, that performs for 
dart points were infrequent, suggesting that some 
were not made on site and may have been finished at 
or near the procurement area for the stone. Lacking at 
the Browning site are novaculite ( with the exception of 
one flake), Red River jasper, and Manning fused glass 
(Brown 1976) raw materials, further indicating a paro
chial pattern of raw material procurement and a lack of 
inter-regional exchange of weapons and raw material. 
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Projectile points 

The points were divided into dart points and 
arrow points for further classification and analysis. 
Following the customary procedure for projectile 
point analysis in Texas, the sample was sorted based 
on technology and form. Dart points are generally 
large and heavier than arrow points and also usually 
display a markedly different manufacturing technol
ogy. Both indirect percussion and pressure were the 
reduction methods used in their manufacture. All 
of the dart points fall into the Gary type in that the 
stems are contracting with rounded or straight bases. 
Shoulders, if present at all, are slight. Two excep
tions or variants are noted below. 

Dart Points 

Gary points (n=9) 

All of these are classified generically as Gary 
points, although there are a number of distinct 
variants. Six are the diminutive version, small 
to very small, and range in size from 16 to 31 
mm in length (Table 1). Four are of heat-treated 
orthoquartzite, four are silicified wood, and one 
is chert. Three lack distal tips, and one displays 
smoothing on one lateral edge as if it was used as 
a cutting tool. One specimen (Figure 3g) fits Jelks' 
(1965: 142-143) description of a Woden point, and 
while it is of silicified wood and has an un-worked 
cortical-covered base, it is classified as a Gary vari
ant (woden variety) based on technological style. 
This classification also applies to the specimen 

with a straight base (Figure 3h). This point is not 
classified as a Kent because the stem is contracting 
and the blade has the blade incurvature common on 
some Gary points. It is perhaps worthy to note that 
both the Woden variant and the straight base variant 
are the larger points in the sample. 

Gary points were recovered from Units 2, 3 
(n=2), 7, 20, 26, 31, and 34 (see Table 1). They vary 
in depth from 10-20 cm bs in Unit 3 to 60-70 cm 
bs in Unit 7. There does not appear to be an area of 
concentration within the site although none were 
recovered in the westernmost units. 

The Gary point sample at the Browning site 
includes several varieties that have been described in 
the past. Two specimens have been lumped into the 
Gary type based on technology: the woden variety 
and the straight base variety. Jelks (1965:142-143), 
for example, classifies the Woden style as a separate 
type but acknowledges that dart points in his sample 
could just as well be classified as Gary or Kent but 
uses the un-worked base as the single attribute for 
classification. Considering the difficulty in reducing 
the raw materials available, it is unlikely that Woden 
is a valid type. Jelks' illustrated sample includes 
expanding stem, straight stem, and contracting stem 
points with one thing in common, the un-worked 
base. Many of the points are made of silicified 
wood at the McGee Bend Reservoir sites and that 
is the raw material of the Browning site point. The 
un-worked base may be due to the natural facet or 
break of the hard-to-work silicified wood and may 
not have been necessary to alter due to the hafting 
method. For that reason, the point is classified here 

Table 1. Metric data for dart points. 

Material Length Width Thickness Unit Level Fig. Comments 

2 37 22 7 7 7 3g woden 

1 26 13 7 3 3 3a hobson 

1 39 19 9 3 2 3h Square base 

2 31 20 7 2 4 3b kenedy, smoothing on 
blade edge 

1 25 17 9 34 4 3c kenedy, lacks tip 

1 22 15 5.5 20 4 3e co/fax, lacks tip 

2 16 12 5 26 3 3d hobson 

3 27 16 8 31 4 3f kaufman 

2 24 23 6 29 5 Proximal fragment, Preform? 

Material type key: 1, orthoquartzite; 2, silicified wood; 3, chert. All measurements are in mm. 
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Figure 3. Gary dart points: a, d, hobson variety; b-c, kenedy variety; e, colfax 
variety; f, kaufrnan variety; g, woden variety; h, straight base variety. 

as Gary, woden variety. Specimens shown in Figure 
3a and Figure 3d would fit Johnson's (1962) Gary, 
hobson variety, while specimens Figure 3b-c could 
fall into his kenedy variety. The Figure 3e specimen 
is classified as a colfax variety, while the Figure 
3f specimen fits the description of the kaufman 
variety of Gary point. There is no indication at the 
Browning site, however, that these varieties have 
any temporal significance. Corbin (1998) has noted 
that Gary points become smaller through time at the 
Mast site in southern East Texas. 

Arrow Points 

All of the arrow points are very small and made 
on flakes by pressure flaking. Points in the sample 
fall mostly in the Friley and Steiner types, both 
closely related with regards to stem form but mark
edly different with regards to blade form. 

Friley (n=18) 
(Figures 4a-k and Sa; Table 2) 

These very distinctive points have reverse barbs 
and approximately square stems. Fifteen are of 
heat-treated orthoquartzite, two are silicified wood, 

and one is chert. The variation in the sample occurs 
mostly with the blades and the degree of reworking. 
Many have at least one prominent reverse barb 
(Figure 4a-g) while others do not (Figures 4h, 4k, 
and Sa). The example in Figure 4k has a severely 
reworked blade and the two examples shown in 
Figure 4i and 4j have broken barbs but blades that 
are not serrated. It is possible that the Figure 4i 
specimen has been recycled as a perforator, but 
since the barbs were once present it is included here 
as a Friley. 

The horizontal distribution of the Friley points 
is concentrated in the center portion of the excavated 
area, with individual specimens coming from outlier 
Units 35, 36, and 40 (see Figure 1 and Table 2). This 
concentration suggests that there may have been a 
midden or house structure in this area where weapon 
maintenance took place. Their vertical distribution is 
not patterned, and varies from 10-20 cm bs in Units 
2 and 4, to 50-60 cm bs in Unit 19. 

Steiner (n=9) 
(Figure Sb-j; Table 3) 

These arrow points are typically short with 
serrated blades, square shoulders, and square stems. 
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Figure 4. Arrow points: a-k, Friley. 

Table 2. Friley arrow points. 

Material Length Width Thickness Unit Level Figure Comments 

1 17 12 3 2 2 4g 

1 10 11 2.5 3 4 4k Reworked 

1 11 14 3 7 5 Medial fragment 

2 22 12 3 4 2 

2 14 14 3 4 2 Proximal fragment 

1 9 14 3 10 4 Medial fragment 

1 21 13 3 10 6 4a 

1 18 13 2 18 4 4h 

1 19 12 2.5 17 5 

1 22 11 4 17 3 4i Barb, stem broken 

1 15 14 3 19 4 4b 

1 20 12 3 17 1 4j Barbs broken 

1 15 8 3 19 6 4f 

1 14 11 2 35 3 5a 

1 16 11 2.5 2 5 4c 

1 18 12 3 40 4 4d 

1 21 12 3 36 4 4e 

3 14 13 3 21 3 Stem and barb 

Material type key: 1, orthoquartzite; 2, silicified wood; 3, chert. All measurements are in millimeters. 
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Figure 5. Friley and Steiner arrow points: a, Friley; b-j, Steiner. 

Table 3. Steiner arrow points. 

Material Length Width Thickness Unit Level Figure Comments 

1 19 19 4 5 5 Sh Proximal fragment 

2 16 15 3 19 4 Sj 
1 15 14 3 17 6 5d 

3 18 16 3 32 4 Sc 
1 13 13 3.5 36 3 Sg Proximal fragment 

1 2 10 3 30 4 Se 
1 16 14 4 27 4 Si 

1 18 12 3.5 33 3 5b 

1 11 7 2 17 4 Sf reworked 

Material type key: 1, orthoquartzite; 2, silicified wood; 3, chert. All rneasurernents are in rnillirneters. 

There is considerable variability in the sample. Seven 
are manufactured from heat-treated orthoquartzite, 
one is silicified wood, and one is chert. Typically 
the major stem form is approximately square 
although two examples (see Figures 5i-j) have short 
contracting sterns. The specimen in Figure Sj is very 
similar to the Perdiz variants that occur with Middle 
Caddo sites (Rogers and Perttula 2004), but given 
the context here and its faint serrations on the blade, 
it is more likely a variant of Steiner. 

The area of horizontal concentration for Steiner 
points is confined to the eastern half of the excavated 
area. While the distribution not surprisingly overlaps 
with the Friley arrow points, it is distinctive enough 
to take note despite the small sample. The separate 
distribution could be due to sampling, but it may also 
be historically distinctive. The vertical distribution of 
Steiner points varies from 20-60 cm bs in respective 
units, but given the geological context, not rnuch 
confidence is given to the significance of the depths. 
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Miscellaneous Arrow points 
and Preforms (Table 4) 

Untyped arrow point A 
(Figure 6a) 

This very well-made arrow point of silicified 
wood has an expanding stem and a straight base. 
The barbs are broken and the blade is serrated. The 
original point would have been about 30 cm long, 
much longer than either Friley or Steiner norms, 
which are between 15 and 20 mm. 

Untyped arrow point B 
(Figure 6b) 

This asymmetrical point of quartzite has a con
tracting stem and a rounded base, weak shoulders, 
and a triangular blade. 

Untypable point C 
(Figure 6c) 

This point of orthoquartzite lacks much of the 
stem, thus preventing a more accurate typological 
classification. The blade is wide and barbed and the 
stem may have been damaged by burning. 

Untyped point D 

This untyped arrow point has a bulbar stem and 
an asymmetrical blade with one shoulder. It is made 
of orthoquartzite (see Table 4). 

Arrow point performs (n=6) 
(Figure 6d-g) 

Each of these specimens appears to represent 
unfinished efforts to manufacture arrow points ofheat
treated orthoquartzite. Three are sub-triangular (Figure 
6d-f) and two have rudimentary stems (Figure 6g). 

Arrow point fragments (n=4) 
(Figure 6h-j) 

These artifacts are distal and medial fragments of 
unclassifiable arrow points. Three are of orthoquartz
ite (Figure 6h-i) and one is of white chert (Figure 6j). 
The latter is a material exotic to the region. 

Other Tools 

In addition to the projectile points, other 
chipped stone tools were recovered during the 
investigations at the Browning site. These other tools 

Table 4. Untyped arrow points, arrow point fragments, and performs. 

Material Length Width Thickness Unit Level Figure Comments 

2 20 13 3 43 3 6a lacks tip 

4 19 13 3.5 30 3 6b 

1 21 17 3.5 38 4 6c stem broken 

1 19 10 3 21 4 Asymmetrical; Untyped point D 

1 18 13 3.5 10 4 6d preform 

1 23 20 8 32 5 6e preform 

1 20 12 4 7 5 6f preform 

1 22 15 5 1 3 6g preform 

1 25 20 4 25 5 preform 

1 25 20 4 25 5 preform 

1 14 15 4 1 3 preform? 

1 19 10 3.5 3 4 distal fragment 

1 16 10 2 10 5 6h distal fragment 

1 14 13 3 14 3 6i distal fragment 

3 13 7 2 34 3 6j medial fragment 

Material type key: 1, orthoquartzite; 2, silicified wood; 3, chert. All measurements are in millimeters. 
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Figure 6. Untyped, untypable, arrow point preform, and arrow point fragments: a, untyped arrow 
point A; b, untyped arrow point B; c, untypable arrow point C; d-g, arrow point preforms; h-j, 
arrow point fragments. 

included Harvey knives, an adze blade consisting 
of a large flake, biface fragments that include dart 
point distal fragments and perform fragments, 
miscellaneous bifacial artifacts, and utilized flakes. 
These are described below in appropriate categories. 
The material, dimensions, and provenience are 
recorded in Table 5. 

Harvey knives (n=2) 
(Figures 7a-a' and 9a) 

The larger artifact is a backed knife of high 
quality silicified wood that has a single bifacially 
worked edge with a spine-plane angle of 34 degrees. 
The overall tool is roughly rectangular with a rudi
mentary stem on one end (Figure 7a-a'). The speci
men is naturally backed but it is doubtful that the 
"stem" really worked for that purpose. The smaller 
example (see Figure 9a, below), made of a thin sliver 
of silicified wood, has one naturally backed edge and 
a finely worked and slightly abraded edge. 

Jelks (1965:163-165) recovered numerous ex
amples of this knife type from the McGee Bend sites 
(Lake Sam Rayburn) and gave them the formal name 
of Harvey due to their frequency and distinctive 
character (see also Tunnell's [1961] Type II knife 
and Johnson's [1962] Type VII knife). It is a formal 

knife type for Late Archaic through the Woodland 
period lithic assemblages in East Texas. 

Adze blade (n=l) 
(see Figure 7b-b') 

This interesting artifact is an adze blade made of 
a slightly stream-rolled obliquely struck cortex flake. 
It was probably picked up from a stream bed and 
opportunistically used without much modification. 
The overall form is roughly teardrop-shaped with 
the broader end being the cutting edge that tapers to 
a narrower rounded end. The distinctive attribute is 
the edge angle of the bit formed by the intersection of 
the bulbar facet with the cortex surface that produced 
an edge-angle of 50 degrees. Lateral edges have been 
dulled by bifacial nicking and smoothing, possibly to 
facilitate hafting or from use as a secondary cutting 
tool. While this is described as an adze blade, it may 
have been multi-functional. Use-wear in the form 
of small crushing step flakes and "D" -shaped flakes 
indicate impact wear on the cutting end. 

Other Bifacial Artifacts (n=9) 

Fragments of chipped stone were recovered that 
provide some information on technology and local 
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Table 5. Other tools and cores. 

Class Material Length Width Thickness Unit Level Figure Comments 

Harvey Knife 

Harvey Knife 

Adze 

Biface 

Biface 

Biface 

Biface 

Biface 

Biface 

Biface 

Biface 

Biface 

Utilized Flake 

Utilized Flake 

Utilized Flake 

Utilized nodule 

Uniface 

Core 

Core 

Core 

Bipolar core 

Bipolar core 

Bipolar core 

Bipolar core 

2 

2 

3 

1 

1 

1 

3 

2 

1 

1 

1 

1 

3 

3 

2 

2 

2 

2 

1 

1 

1 

1 

2 

1 

60 

31 

54 

28 

22 

27 

25 

15 

15 

17 

23 

33 

14 

19 

26 

53 

35 

39 

35 
47 
24 

18 

36 

22 

31 

16 

12.5 

8 

15 

29 

19 

12 

16 

13 

16 

25 

15 

15 

11 

37 

24 

28 

28 

42 

14 

15 

26 

11 

11 

5 

31 

4.5 

6 

7 

5 

4 

6 

4.5 

6 

8 

3.5 

2.5 

2.5 

21 

8 

21 

23 

23 

8 

7 

14 

7 

4 

7 

1 

5 

IO 

17 

8 

27 

13 

19 

42 

IO 

19 

19 

38 

17 

25 

2 

2 

18 

7 

38 

2 

16 

3 

6 

4 

5 

2 

5 

3 

5 

2 

3 

4 

3 

3 

3 

1 

4 

5 

2 

2 

5 

6 

3 

2 

3 

7a-a' 

9a 

7b-b' 

8a 

8b 

8c 

8d 

8e 

8f 

13b 

13c 

9c 

9d 

9b 

Harvey type 

Harvey type 

Dart point distal 
fragment 

broken preform 

broken preform 

overshot flake 

Stem? 

broken blank 

Gray chert 

tan chert 

Perforator? 

saw 

snapped blank 

test core 

Material type key: 1, orthoquartzite; 2, silicified wood; 3, chert. All measurements are in millimeters. 

production. In addition to a possible Gary point 
perform and the six arrow point performs described 
above, there are other bifacial artifacts in the sample. 
One is the distal end of a probably dart point of 
orthoquartzite (Figure 8a); one is an aborted blank; 
three are distal fragments of orthoquartzite broken 
during manufacture (Figure 8b-c); and one is tech
nically the distal end of a biface thinning overshot 
chert flake that removed the distal end of the biface 
being thinned (Figure 8d). The remaining specimens 
are fragments of bifacial artifacts; one (Figure 8e) 
is silicified wood and another illustrated example 
(Figure 8f) is orthoquartzite. A third fragment of 
orthoquartzite (not illustrated) may be the stem of a 
square-stem dart point such as a Yarbrough. 

Edge Modified Flakes and Nodules (n=4) 

Expedient artifacts consist of flakes and nod
ules that were used without further modification 
but which possessed attributes such as suitable 
cutting edges for which they were selected. Two 
(see Figure 12b-c, below) are medial fragments of 
biface thinning flakes. Both are chert and exhibit 
arched profiles, multi-faceted dorsal surfaces, and 
micro-flaking and nicking along both lateral edges 
that indicated a cutting-sawing motion of use. One 
of these flake tools (see Figure 12c, below) is a 
speckled gray chert that is clearly of foreign origin. 
A third specimen is a thin interior flake with minute 
unifacial trimming to create a point (Figure 9c). This 
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Figure 7. Other tools from the Browning site: a-a', Harvey 
knife; b-b', adze blade. 

may have been a flake point or, more likely, a small 
perforator. 

One nodule of poor quality silicified wood bro
ken from a much larger piece has one naturally sharp 
lateral edge that was used extensively as a saw based 
on the degree of edge rounding and smoothing (see 
Figure 9d). The nodule has not been stream worn so 
the edge smoothing is clearly not from natural causes. 

Battered and Ground 
Stone Artifacts 

This category of artifacts in
cludes pitted stones, a grinding slab 
fragment, and a scored hematite 
pebble. 

Pitted Stones 
(n=4) (Table 6) 

of site furniture and activity locations throughout the 
deciduous forests where hickory, walnut, and pecan 
harvests took place. They are reported from Archaic, 
Woodland, and Caddo sites and are not a temporally 
sensitive artifact type. 

Grinding Slab (n=l) 

A fragment of a small grinding slab of hard fer
ruginous sandstone is in the collection (Figure lOe). 
It is smoothed on both surfaces and has rounded 
edges. It may also have served as a pitted stone as 
suggested by a depression truncated by the break 
on the opposite face. It was recovered from Unit 17, 
level 4, and measures 87 mm long, 68 mm wide, and 
is 28 mm thick. 

Scored Hematite Pebble (n=l) 

This fine-grained hematite pebble exhibits 
scoring marks on one surface, and was obviously a 
source for paint pigment (Figure lOf). It was recov
ered from Unit 3, level 5, and measures 44 mm long, 
30 mm wide, and is 13 mm thick. 

Debitage 

Analysis of the Browning site debitage concen
trated on the material recovered from controlled unit 
and screened excavations. Lithics collected during 
shovel testing were examined but not tabulated. The 
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Each of these pitted stones 
(Figure lOa-d) has a shallow pit 
pecked into at least one surface. 
One specimen (Figure 1 Oc) has pits 
on both faces. All are of ferruginous 
sandstone, a raw material readily 
available from local sources. 

D L F 

Pitted stones are ubiquitous 
artifacts in East Texas, the products 

~~~I\ 111111111 11111 Ill~ ll~:e1~11 111111~111_~11111~111111111~\llll\l !l~\1111 \111~1111\t!: 

Figure 8. Bifaces: a, dart point distal fragment; b-c, preform fragments; d, 
overshot flake preform fragment; e-f, miscellaneous biface fragments. 
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Figure 9. Other tools: a, Harvey knife; b, uniface; c, edge modified flake; d, silicified wood nodule saw. 

Table 6. Pitted stones. 

Unit Level 
Length Width Thickness 
(mm) (mm) (mm) 

1 6 79 68 35 

21 4 69 66 27 

37 2 83 70 43 

ST 5 4 117 80 45 

emphasis of the analysis was on raw material and 
technology when recognizable. Because of the very 
small size of most of the debitage, and the altered 
state of the raw material, identification has about a 
95% confidence level. The major raw material cat
egories were silicified wood (57%) and orthoquartz
ite (31.1 %). Chert was a minor component (9.5%) 
and most of the chert pieces were small pressure 
flakes from finishing or retouching tools and from 
small pebbles. Other material included sandstone 
(1.3%), metaquartzite (0.2%), hematite (0.6%), and 
other (0.1 %). 

The frequency of the three major material 
classes, silicified wood, orthoquartzite, and chert 
were quite different at the Herman Bellew site 

Pit Diameter Pit Depth No.of Figure 
(mm) (mm) Faces No. 

36 4 10c 

36 3 face 1 10d 

25 3 face2 

30 5 10b 

38 3 10a 

(Rogers et al. 2001), where the order of frequency 
was chert, silicified wood, and orthoquartzite. This 
same general frequency of raw material was also 
noted at 41HS231 and 41HS588 (Dockall et al. 
2008). Raw material frequencies apparently were 
sensitive to what was available within a particular 
site's catchment area: namely the area encompassed 
by the geographic extent of hunting and gathering 
trips from a particular site. 

A total of 1,623 pieces of debitage was exam
ined for evidence of use or modification, raw mate
rial, and technology. Technological attributes were 
not quantified, but artifacts demonstrating use or 
alteration were pulled for further analysis and digital 
imaging. Table 7 provides the listing of debitage by 
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Figure 10. Pitted stones, grinding slab, and hematite: a-d, pitted stones; e, grinding slab fragment; f, scored hematite. 

raw material in each unit; level data for the debitage 
was recorded but not shown here because the results 
were not informative. 

Silicified wood was the most frequent raw ma
terial class represented, with 926 pieces examined. 
Orthoquartzite pieces totaled 506, while 155 pieces 
of chert were counted (see Table 7). Silicified wood 
sources consisted of slabs and pebbles. The slabs 
probably were obtained from local geological out
crops whereas the pebbles, which often contained 
the better material for chipped stone tools, were 
obtained from ancient and recent gravel sources. 
Orthoquartzite sources were also small pebbles that 
were extremely challenging to effectively reduce 
(Shafer and Green 2008). Pebbles of this material 
were brought to the site and reduced as evidenced 
by rejected test cores in the debitage sample (Figure 
llb-c). Nonetheless, Gary points and Friley arrow 
points were mostly made of reddish (heat-treated) 
orthoquartzite. Given the frequency of orthoquartz
ite artifacts (arrow points and dart points) compared 
to other material classes, a greater representation of 
orthoquartzite in the debitage would be expected. 
Clearly, however, this is not the case. The source of 
orthoquartzite is not in the immediate area according 
to Walters, but silicified wood is local. 

Chert pebbles were reduced on the site as indi
cated by the presence of small cortex flakes of chert 
(Figure 12a). Chert flakes from small pebbles were 
probably available within the site catchment areas. 
Non-local chert was rare and consists mostly of small 
pressure flakes or flake fragments (Figure 12b-i). 

A single flake of tan novaculite was observed in 
the collection (see Figure 12j). This flake was from a 
well-worn stream pebble and may have been carried 
in from the Red River valley. 

Technology of reduction includes bipolar, 
probably indirect percussion, and pressure. Most 
of the debitage are flake fragments, and irregular 
chunks or slivers. Attempts to reduce silicified 
wood by bipolar flaking resulted in the production 
of irregular fragments with few identifiable flake 
attributes. Bipolar cores and flakes, while not 
common, were present and indicate that this 
technology was one of the methods used to reduce 
masses (Figure 13a-d). Percussion, probably 
applied indirectly, was also used to reduce small 
pebble cores (see Figure 1 la). Small, oval, arched 
and lipped flakes of orthoquartzite and silicified 
wood with diffuse bulbs, and having slightly to 
strongly lipped platforms, suggest the use of indirect 
percussion or punch. Small core sizes most likely 
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Table 7. Debitage sorted by unit, level, and material class. 

Unit OQZ Swood Chert ss Quartzite Hematite Other Total 

1 14 45 5 1 65 
2 16 36 8 1 1 62 
3 19 45 1 1 66 
4 18 22 5 45 
5 24 44 6 2 76 
6 22 12 34 
7 29 56 7 92 
8 9 31 4 44 
9 10 6 2 18 
10 18 43 3 1 65 
13 6 5 4 15 
14 4 1 5 
15 5 3 1 9 
16 17 11 3 31 
17 19 37 9 2 1 68 
18 25 44 12 3 1 85 
19 12 37 6 55 
20 12 34 2 1 1 50 
21 15 12 6 2 2 37 
22 9 7 3 1 20 
23 10 18 1 29 
24 16 7 3 1 27 
25 22 7 1 30 
26 3 72 6 2 1 84 
27 13 37 8 2 60 
28 14 18 1 33 
29 14 10 3 27 
30 9 32 8 49 
31 24 15 3 1 43 
32 7 9 4 1 21 
33 4 12 4 1 21 
34 3 11 3 17 
35 7 14 3 1 1 26 
36 3 7 1 11 

37 7 24 2 33 
38 10 10 20 
39 11 8 1 20 

40 3 9 3 15 
41 8 25 7 40 
42 10 32 3 1 46 

43 9 15 2 2 1 29 

Totals 506 926 155 21 3 10 2 1623 

OQZ=orthoquartzite; Swood=silicified wood; SS=sandstone 
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Figure 11. Test cores: a, silicified wood; b-c, orthoquartzite. 
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Figure 12. Flakes: a, chert cortex flake; b-i, flakes of exotic chert; j, novaculite flake from river-rolled stream pebble. 
Flakes band care edge-modified flakes. 
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Figure 13. Bipolar cores from the Browning site. 

precluded the effective use of soft-hammer flaking, 
thereby suggesting an alternative method of biface 
thinning. Pressure flakes of fine quality silicified 
wood, orthoquartzite, and chert were recognized but 
not tabulated specifically in this analysis. 

Chert pressure flakes of foreign material struck 
from a larger bifaces were observed in the collection 
(see Figure 12b-h). At least 12 such instances were 
observed, which led to questions about the nature 
of the cores from which these were struck. These 
flakes were not produced during manufacture, but 
were either from retouching larger bifaces of im
ported material or were the byproduct of recycling 
Archaic bifaces of non-local material. No projectile 
points or larger bifaces were present in the artifact 
sample from the Browning site to suggest such 
tools were part of the general assemblage. None of 
the dart points or arrow points are of exotic chert, 
so the source of the cores for these rare chert flakes 
remains a mystery. The presence of small flakes of 
exotic materials is consistent with other Woodland
Early Ceramic sites in East Texas. Jim Corbin 
(1998), for example, noted a similar pattern at the 
Mast site (41NA157) in Nacogdoches County. 

Possible explanations are sampling error (that 
fragments of larger bifaces of exotic chert exist but 

--

were not recovered in the area of the site sampled), 
or the retouch flakes came from highly curated large 
bifaces of exotic chert such as the one shown in Fig
ure 14 from Coral Snake Mound (16SA48), a Mossy 
Grove Woodland component along the Sabine 
River in Louisiana (McClurkan et al. 1966:Figure 
7c). This large stemmed knife, recently examined 
by the senior author, had been retouched numer
ous times during the course of its use history. Five 
large stemmed bifaces of exotic chert also were 
recovered at Jonas Short mound (41SAI01) (Jelks 
1965:38-41). The senior author has examined all 
of these bifaces. One (Jelks 1965:Figure 17a) is a 
large oval blank or biface core of Edwards chert 
(probably from western Bell or Williamson County). 
Another is a base-tang knife of Edwards chert 
(Jelks 1965:Figure 17b) probably from western Bell 
County, while the remaining three are of material of 
unknown origin. 

It is likely that large bifaces of exotic chert 
and novaculite were highly curated and exchanged, 
retouched, and resharpened as they moved through 
the exchange system. This might explain the pres
ence of retouch flakes and the absence of the tools 
at residential sites but present in mortuary mounds. 
This scenario is not at all unlike the down-the-line 
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Figure 14. Large stemmed biface from Coral Snake 
Mound, a Mossy Grove Woodland component, exhibiting 
extensive pressure retouch. Permission to photograph the 
biface was provided by the Texas Archeological Research 
Laboratory. 

reduction and modification of chert tools docu
mented in the Lowland Maya "producer-consumer" 
model (Shafer 1983; Dockall and Shafer 1993), 
where major production areas occurred at or near 
resource outcrops, and finished tools were passed 

to consumer sites beyond the resource zone where 
they were retouched, recycled, and/or disposed of as 
offerings and ritual caches. Shafer (2005) has noted 
a similar pattern with the exchange and consumption 
of Gahagan knives in the Early Caddo period. Large 
Gahagan knives were manufactured in the Leon and 
San Gabriel valleys in Central Texas and exchanged 
or carried eastward where they were used and/or 
buried in high status Caddo graves. 

SUMMARY 

The lithics from the Browning site provided 
an opportunity to examine a Mill Creek Woodland 
assemblage from stylistic, functional, technologi
cal, and procurement perspectives. The temporal 
span of the sample encompasses the shift from 
dart points to arrow points. The critical elements of 
this lithic analysis are in defining what was made 
at the site, what was rejuvenated, and what was 
discarded. Tool manufacture is best identified by 
rejected blanks and performs, and from debitage. 
A look at the collection with regards to performs 
is revealing in that only two biface fragments (see 
Figure 8c-d) can be considered as failed efforts at 
dart point manufacture. One orthoquartzite preform 
specimen (see Figure 8c) was snapped during the 
thinning process while the other, of chert (Figure 
8d), is the distal end of an overshot flake, also the 
consequence of biface thinning. If the projectile 
points rejected at the site were done so through 
rejuvenation, then the performs for their replace
ments must have been brought to the site. A small 
number of lipped flakes in the debitage of ortho
quartzite, silicified wood, and chert would support 
such an interpretation._ 

The dart point sample consists of Gary points, 
but there is considerable stylistic variability in the 
collection. The Gary points are small, with two 
exceptions, but how much of this variability is due 
to temporal factors or skill in working the difficult 
materials ( orthoquartzite, silicified wood, and chert 
pebbles) is unknown. 

Arrow points consist of Friley and Steiner types; 
both arrow point types occur in Late Woodland 
components in East Texas and are characterized by 
square or almost bulbar stems. On-site manufacture 
of arrow points is unequivocal; there are several 
rejected arrow point performs (see Figure 6d-g) 
and two possible late-stage snapped Steiner perform 
failures (see Figure 5g-h). 
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There is an interesting and unexplainable dis
parity in the frequency of raw material represented 
in the debitage compared to that represented in 
the projectile points and point performs. For ex
ample, orthoquartzite is represented by 31.1 % of 
the debitage, yet 74% of the projectile points and 
performs are made of this material. Silicified wood 
by contrast is represented by 57% of the debitage 
but only 18% of the projectile points and performs. 
Chert frequency in the debitage was 9.5%, and only 
6% of the projectile points were made of chert. One 
would expect the debitage raw material frequencies 
to be in line with the projectile point raw material 
frequencies if the points were being made on the 
site. One point worthy of note, however, is that 
more debitage is probably generated while work
ing silicified wood than the other material classes 
simply because of the cleavage planes created 
by the annual rings, material flaws, and variable 
quality of the material class itself. Still, the lack 
of manufacturing represented in the orthoquartzite 
debitage is curious. 

Chipped stone other than arrow points are rare 
and include two Harvey knives (naturally backed 
knives of silicified wood), an adze blade made of a 
side-struck chert flake, and utilized flakes. The adze 
blade was not deliberately shaped, but rather was 
a flake whose surreptitious morphology provided 
the necessary attributes for an adze blade. Knives 
made of slabs of silicified wood are common in Late 
Archaic and Woodland components in East Texas 
(Jelks 1965:163-165; Tunnell 1961), but the adze 
blade is a unique occurrence. 

The lithics do provide some hint of site func
tion. The Browning site does not appear to be a 
major base camp, but a campsite visited during 
certain seasons, possibly to gather nuts and for hunt
ing, a pattern consistent with the site's location on 
an upland tributary, and with residentially mobile 
but territorially confined people. Tool rejuvena
tion is more strongly indicated in the debitage than 
is tool manufacture, although some arrow points 
were manufactured on the site. Tools other than 
projectile points and nut-cracking stones are rare 
in the sample, and tools that might be considered 
status-related (i.e., artifacts of exotic stone, or as 
accoutrements for high status costumes such as 
copper items or stone beads) are completely absent. 
The presence of foreign chert in the pressure flakes 
and other retouch debitage, but the absence of cores 
or bifaces from which these flakes were removed, 
however, is perplexing. 

Regional and Interregional Comparisons 

The lithic and ceramic assemblage at the 
Browning site provides another site example of the 
Mill Creek Woodland culture as defined by Perttula 
and Nelson (2004:155-161 and Figure 64). Distin
guishing Woodland cultures from each other in East 
Texas is based primarily on ceramic assemblages 
(Rogers et al. 2001:119-130). Regional differences 
can also be factored out of lithic assemblages, es
pecially with regards to raw material frequencies, 
presence or absence of formal tools, finished exotic 
artifacts, and technological styles of arrow points 
and Gary points. 

The distribution of lithics-particularly their 
technology, style, and raw material-across the 
archeological landscape can be highly informa
tive when viewed at a large geographic scale. 
Smith County is not blessed with good sources of 
lithic material for the manufacture of chipped stone. 
Stones that can be found in the general area, but not 
necessarily in the immediate vicinity of the site, 
are silicified wood, orthoquartzite pebbles, small 
chert pebbles, quartzite, ferruginous sandstone, and 
hematite. The Mill Creek Woodland people were not 
isolated and considering the economic importance 
of stone, exchange of raw material can be expected 
(Perttula and Nelson 2004:160-161). Jasper, chert, 
and novaculite are more workable and exotic mate
rials whose source lies along the Red River valley 
and beyond in the Ouachita Mountains and along 
the drainages emanating from that uplift. To the 
west in the Trinity River valley are ample sources 
of orthoquartzite or Ogallala gravels. In the Brazos 
River valley and beyond in the eastern front of the 
Edwards Plateau are sources of Edwards chert, the 
much preferred raw material across much of Central, 
South, and Southeast Texas for chipped stone tools. 
In Walker County to the south is the unique outcrop 
of Manning fused glass (Brown 1976), a glassy 
opalitic rock that was sparingly used by the Wood
land and Early Caddo people in Central, East, and 
Southeast Texas. To the east in western Louisiana, 
chert was available in pebble form (Girard 2005:28). 
The presence of exotic chert in the debitage, prob
ably from sources to the west, indicates that some 
of this material made its way into the Browning site. 

Perttula and Nelson (2004:Figure 64) have 
proposed several regional Woodland cultures 
across East Texas, and we think others can be 
added on the grounds of shared basic Woodland 
characteristics and regionally distinctive patterns. 



Shafer and Walters-The Browning Site (41SM195A) Lithics 147 

While it is beyond the scope of this lithic study to 
propose additional regional Woodland clusters, the 
effort would be constructive in that it would provide 
a means of comparing and contrasting regional 
assemblages at a point in time and in the Woodland 
period (ca. 500 B.C. to A.D. 700), and also to gauge 
the spread and variability of Woodland period lithic 
assemblages. It is worthwhile to consider the lithic 
assemblages in other Woodland manifestations in 
order to place the Browning site within a broader 
Woodland context (Figure 15). 

The exchange of finished chipped stone artifacts 
of Edwards chert from Central Texas, chalcedony, 
and novaculite from the Ouachita Mountains oc
curred in Mossy Grove Woodland sites in East 
Texas and along the Sabine River, specifically in the 
burial mounds at the Jonas Short and Coral Snake 
sites (Jelks 1965; Jensen 1968; McClurkan et al. 
1966). Boatstones of hornblende syenite containing 
pebbles, quartz crystals from the Hot Springs area of 
Arkansas, and copper artifacts were recovered from 
Jonas Short. A fine sandstone boatstone, copper arti
facts, novaculite Pogo-style bifaces, a large stemmed 
chert biface, and a quartz effigy were recovered from 
the Coral Snake mound. 

Farther south in the Livingston and Comoe areas 
are other Woodland sites currently grouped by Story 
(1990) in the Mossy Grove Culture, but these may 
belong to another yet to be defined Woodland group 
that has yielded fewer exotics and no burial mounds 
(see Figure 15). Marksville pottery was recovered 
from the Burris 2 site (41PK89) in the Livingston 
area (McClurkan 1968:33). A small cemetery at the 
Jones Hill site (41PK8) contained flexed burials and 
two conical-shaped pottery vessels, one coarsely 
sand-tempered and the other bone- and grog
tempered (McClurkan 1968:3-15). The coarse sandy 
paste ware is consistent with the "Bear Creek Plain" 
(Jelks 1965: 109-117) ceramics from the Jonas Short 
Mound and the sandy paste ware from Coral Snake. 
Story (1990:277) considers both to be Goose Creek 
Plain, var. unspecified. The dart points types Gary 
and Kent, and Catahoula and Alba arrow points, were 
among the diagnostic lithics. 

No Marksville pottery was recovered from the 
nearly pure Woodland component at 41MQ4 in the 
Lake Comoe basin (see Figure 15), where Gary and 
Kent points and sandy paste pottery dominated the 
artifact assemblage (Shafer 1968:5-12). A partly re
storable conical bowl from 4IMQ4 (Shafer 1968:5-
12) is similar to the sandy paste vessel from Jones 
Hill. 41MQ4 and the Woodland component at the 

Jones Hill site (McClurkan 1968:3-15) are marker 
examples of Woodland assemblages in this portion 
of Southeast Texas. 

In contrast to the lack of exotic lithics in the 
Woodland period sites in the Livingston-Conroe 
area, the lower Brazos River area is extraordinary 
in the amount of exotic stone artifacts present in site 
and mortuary assemblages. Boatstones of igneous 
rock, sandstone, and quartzite occur in Woodland 
period sites on the Coastal Plain in Houston (Jelks 
1965; McClurkan 1966; Hall 1981; Patterson et 
al. 1998). Copper artifacts have been recovered 
from Alabonson Road site (41HR273) (Ensor and 
Carlson 1991) and from the Bowser site (4IFB3, 
Patterson et al. 1998) on the Coastal Plain. A large 
base-tang knife of Edwards chert was recovered 
from the Crestmont site (41WH39, Hall 2002) and 
corner-tang knives of Edwards chert were associated 
with burials and cemeteries at both the Ernest Witte 
(4IAU36, Hall 1981) and Bowser (Patterson et al. 
1998) sites (see Figure 15). 

The co-occurrence of large bifaces of Edwards 
chert, boatstones of igneous rock and fine sandstone, 
and copper in the Allens Creek Early Woodland 
cemeteries is consistent with the mortuary patterns 
in mounds of the Mossy Grove Woodland. The dif
ference is that Allens Creek cemeteries are more 
frequent than are the Mossy Grove mound cemeter
ies, and it is the presence or absence of mounds 
that distinguishes the two Woodland cultures. How 
the people who occupied residential sites like the 
Browning Site, Resch (4IHS16), Herman Ballew, 
4IHS231, 4IHS588, Alabonson Road (4IHR273), 
4IMQ4, and Jones Hill, Burris 2, and Mast (see 
Figure 15) were socially tied to the people who used 
the ritual sites of Jonas Short, Coral Snake, or the 
large cemetery sites such as Bowser, Ernest Witte, 
Crestmont, and Harris County Boy's School (Aten 
1976), is unknown, but clearly some level of social 
interaction that moved exotic artifacts throughout 
these cultural systems was taking place. 

Interestingly, ceramics are more common in 
the Mossy Grove sites than in the Mill Creek sites, 
and the Mossy Grove local ceramics are sandy 
paste rather than grog-tempered. Ceramics on the 
coastal plain include Tchefuncte or Tchefuncte
inspired contorted paste wares and sandy paste 
wares (Ensor and Carlson 1991), not unlike some 
of the Mill Creek Woodland ceramics (Perttula and 
Nelson 2004). 

Mossy Grove Woodland mound sites associated 
with Marksville and sandy paste ceramics, exotic 
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Figure 15. Map of Woodland sites/components and culture areas mentioned in the text: 1, Alabonson Road ( 41HR273); 2, 
Ernest Witte (41AU36); 3, Bowser(41FB3); 4, Broadway (41SM273); 5, Browning (41SM195-A); 6, Burris 2 (41PK89); 
7, Coral Snake (16SA48); 8, Crestmont (41WH39); 9, Dogwood Trail No. 1 (16B0574); 10, Ferguson (41FB42); 11, 
Harris County Boy's School (41HR80,85); 12, Herman Bellew (41RK222); 13, Jones Hill (41PK8); 14, Jonas Short 
(41SA101); 15,Mast(41NA157); 16,0ak:Hill(41RK214); 17,Resch(41HS16); 18,41HS231; 19,41HS588;20,41MQ4. 
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lithics, and earthworks are mentioned because they 
tie Mossy Grove to the broad Woodland cultures of 
the lower Mississippi River valley. The Woodland 
components farther south on the coastal plain, also 
with exotic lithics, together with Mossy Grove 
mound components, contrast with the homespun 
lithic assemblage from the Browning site. The 
lack of exotic materials during the occupation of 
the Browning site ( except from the debitage) is 
revealing in that it may indicate some degree of 
social isolation of these Woodland encampments at 
the waning interval of the Late Woodland period. 
Alternatively, it may simply be due to the fact that 
the Browning site is a special function site within 
a larger settlement pattern that includes large base 
camps where exotic artifacts are not likely to occur, 
or that the broad interaction system has weakened 
and regional settlements became more parochial 
in nature. Also, the Mill Creek Woodland period 
sites may simply be sites in a hinterland region 
between Fourche Maline Culture sites to the north 
and Mossy Grove Culture sites to the south that 
was intermittently occupied by small hunting and 
gathering groups emanating from either population. 
If the latter is the case, the Mill Creek Culture may 
not be a valid construct. 

Throughout the Mississippi and Ohio River 
valleys the Woodland period is characterized by 
many regional cultures with their own brand of 
ceramics, lithic tool styles, raw materials, and 
subsistence emphases. The common thread is the 
participation in a broad interaction sphere that 
moved artifacts of exotic materials throughout 
the system, and a shared use of mortuary mounds 
and iconic symbols. This pattern of exchange that 
identifies participation in the broad interaction 
sphere wanes near the end of the Woodland period 
in East Texas, where regional developments seem 
to prevail. 

The Woodland cultures in East Texas were on 
the periphery of that interaction sphere judging 
from the infrequent use of mortuary mounds in the 
Mossy Grove Culture and the scattered presence 
of Marksville pottery. The distribution of Wood
land cultures in East Texas is generally consistent 
with Schambach's (2001) Trans-Mississippi South 
concept (see Figure 15), although Woodland pe
riod sites do extend into the prairies of the upper 
Trinity River drainage in North central Texas. The 
one-shared characteristic of all Woodland cultures 
in East and Northeast Texas are Gary points, prefer
ably made of orthoquartzite. Sandy paste ceramics 

are present in most Woodland period components 
on the coastal plain, for example, the sites at Allens 
Creek (Hall 1981:245-260), Ferguson (Patterson et 
al. 1993), and Harris County Boy's School (Aten 
1976). However, not all Allens Creek Woodland 
sites have ceramics, as the Bowser (Patterson et al. 
1998) and Crestmont (Hall 2002) sites do not have 
reported pottery. Cemeteries are present in some 
Woodland cultures in the region (Fourche Maline, 
Mossy Grove, and Allens Creek), but so far are 
not known in all of them (e.g. Mill Creek). Exotic 
artifacts such as boatstones, copper items, exotic 
lithics, quartz crystals, and galena were exchanged 
between some, but again not all, of the East Texas 
Woodland folks. It is also clear that some of these 
interaction networks were well entrenched in the 
Late Archaic period as evidenced by the Late 
Archaic Allens Creek component. Tribal complex
ity may have been present in the Fourche Maline, 
Mossy Grove, and Allens Creek cultures and sites, 
where material wealth accrued in dress by some of 
the people buried in the cemeteries (Allens Creek, 
Upper Trinity, and Mossy Grove), and by the pres
ence of earthworks (Fourche Maline and Mossy 
Grove) and Wylie pits (Upper Trinity). 

The Woodland period is also transitional in 
another sense; it is a period of settling in and 
is ancestral Caddo in Northeast Texas (Perttula 
and Nelson 2004:155) and ancestral Atakapan in 
Southeast Texas (McClurkan 1968:109; Shafer 
1974). The Woodland period marks a time when 
significant settlement pattern changes were taking 
place (Corbin 1998; Perttula 2004). Woodland sites 
are seldom large but are numerous throughout East 
Texas. They are so frequent and located on low 
sandy knolls adjacent to floodplains as to suggest 
that each site represents one or more individual 
households, probably associated with dooryard 
gardens, rather than a village composed of clusters 
of sedentary households. The food economies 
consisted of hunting and gathering hickory, 
walnut, and pecans, prairie turnip, and camas, with 
some cultivation of oily plants such as amaranth, 
chenopods, squash, and possibly small quantities 
of corn, among other plant resources, have been 
suggested (Perttula and Nelson 2004: 157-158). The 
parochial nature of the Woodland economies with 
regards to local plant, animal, and lithic resources 
was overcast by the regional and extra-regional 
interaction system consistent with the broader 
Woodland pattern across the Midwest and the lower 
Mississippi River valley. 



150 Texas Archeological Society 

ACKNOWLEDGEMENTS 

The authors wish to acknowledge the assistance 
provided by several individuals during the course of 
this research. Dr. Timothy K. Perttula has shared his 
extensive knowledge of East Texas archeology, and 
of Woodland cultures specifically, and has provided 
helpful suggestions. Dr. John Dockall provided 
comments on an earlier version of the manuscript 
and shared information about Woodland culture 
components at 41HS231 and 41HS588. Michael 
Nash of PBS&J provided a copy of the report 
on the Herman Bellew site investigations. Laura 
Nightengale and Dr. Darrell Creel of the Texas Ar
cheological Research Laboratory at The University 
of Texas at Austin were helpful in providing access 
to Woodland collections from East and Southeast 
Texas for comparative analysis. Lastly, the senior 
author acknowledges the discussions he had with the 
late Dr. James E. Corbin, who continually stimulated 
his interest in the Woodland cultures of East Texas. 

REFERENCES CITED 

Aten, L. E. 
1976 Harris County Boys' School Cemetery: Analysis of 

Galveston Bay Area Mortuary Practices. Special 
Publication 3. Texas Archeological Society, Dallas. 

Brown, K.M. 
1976 Fused Volcanic Glass from the Manning Formation. 

Bulletin of the Texas Archeological Society 47:189-
208. 

Christensen, N. L. 
2000 Vegetation of the southeastern coastal plain. In North 

American Terrestrial Vegetation, edited by M. G. 
Barbour and W. D. Billings, pp. 397-448. 2nd edi
tion. Cambridge University Press, New York. 

Cliff, M. B. 
1998 Not with a Bang, But a Whimper: The End of the 

Archaic in Northeast Texas. Journal of Northeast 
Texas Archaeology 11: 100-107. 

Corbin, J.E. 
1998 Reflections on the Early Ceramic Period and the Ter

minal Archaic in South Central East Texas. Journal 
of Northeast Texas Archaeology 11: 108-116. 

Dockal!, J. E. and H. J. Shafer 
1993 Testing the Producer-Consumer Model for Santa Rita 

Corozal, Belize. Latin American Antiquity 4(2):158-
179. 

Dockall, J. E., S. L. Katauskas, and R. C. Fields 
2008 National Register Testing of Four Sites in the Sabine 

Mine's Area M, Harrison County, Texas. Report of 
Investigations No. 157. Prewitt and Associates, Inc., 
Austin. 

Ensor, H.B. and D. L. Carlson (editors) 
1991 Alabonson Road: Early Ceramic Period Adaptation 

to the Inland Coastal Prairie Zone, Harris County, 
Southeast Texas. Report of Investigations No. 8. 
Archeological Research Laboratory, Texas A&M 
University, College Station. 

Ferguson, J. R., T. K. Perttula, and M. D. Glascock 
2008 Dividing up the Caddo Cultural Landscape: Small-Scale 

Analysis of a Large Ceramic INAA Database. Paper 
presented at the 2008 Annual Meeting of the Society for 
American Archaeology, Vancouver, British Columbia. 

Girard, J. S. 
2005 Regional Archaeology Program, Management Unit 

1, Sixteenth Annual Report. Report on file at the 
Louisiana Division of Archaeology, Department of 
Culture, Recreation, and Tourism, Baton Rouge. 

Hall, G.D. 
1981 Allens Creek: A Study in the Cultural Prehistory of 

the Lower Brazos River Valley, Texas. Research Re
port 61. Texas Archeological Survey, The University 
of Texas at Austin. 

2002 Archaeology at the Crestmont Site. General Inves
tigation Report 1. Archaeology Laboratory, Texas 
Tech University, Lubbock. 

Hatherly, D. T. 
1993 Soil Survey of Smith County. United States Depart

ment of Agriculture, Soil Conservation Service, in 
cooperation with the Texas Agricultural Experiment 
Station and the Texas State Soil and Water Conserva
tion Board. 

Jelks, E. B. 
1965 The Archeology of McGee Bend Reservoir, Texas. 

Ph.D. Dissertation, Department of Anthropology, 
The University of Texas at Austin. 

Jensen, H.P. 
1968 Coral Snake Mound, X16SA48. Bulletin of the Texas 

Archeological Society 39:9-44. 

Johnson, L., Jr. 
1962 The Yarbrough and Miller Sites of Northeastern 

Texas, With a Preliminary Definition of the La Harpe 
Aspect. Bulletin of the Texas Archeological Society 
32:141-284. 

McClurkan, B. B. 
1968 Livingston Reservoir, 1965-1966: Late Archaic and 

Neo-American Occupations. Papers of the Texas Ar
cheological Salvage Project No. 12. The University 
of Texas at Austin. 



160 Texas Archeological Society 

DARL (2, 30,. 33) 

(\ 

( \ 
I \ ) ( 
LJ 

Figure 1. Prewitt distributional data. 

ANALYSIS AND DISCUSSION: 
CLADISTICS AND A 

PHYLOGENETIC CLASSIFICATION 

An Initial Query 

To provide an initial view of the data and the 
possibility for meaningful patterns, several simple 
and overarching questions were asked. Is there a 
significant relationship between form and space 
in projectile point classes? Is there a relationship 
between form and time? In general, do two classes 
that overlap in space or time have greater formal 
similarities than those that lack continuity in the 
spatio-temporal distributions? If there were no 
relationship between the formal characteristics of 
projectile points and the distributions of classes, then 
the search for meaningful continuities would need to 
confront the possibility that no clear overlap in time, 
space, and form could be reasonably discerned. 
Conversely, a statistically significant correlation 
would provide a basis for arguing that overlapping 
classes are technologically related in some way, 
likely through cultural transmission. 

The relationship between the point morphology 
and the two variables (time and spatial distribution) 
was tested with Simple Mantel tests (Mantel 1967). 
Three similarity matrices were built, the first being 
one that accounts for the point morphology, using 
Euclidian distances with the program SIMIL 3.02 
(DOI, see Legendre and Legendre 1998). A second 
matrix codifies the very general age of the artifacts 
according to a Paleoindian, Early Archaic, Middle 
Archaic, Late Archaic, or Transitional Archaic 

---·--~ 
L__j_J~ 
/ ! J 

j i 
i 

chronology. A third matrix on spatial distribution 
accounts for all pair-wise linear geographical dis
tances between the margins of the known spatial 
distributions of the artifacts. The Simple Mantel 
tests between the morphological matrix and the two 
matrices that coded for time and spatial distribu
tion were performed with the R Package Version 
4.0 (Casgrain and Legendre 2004) with a total of 
10,000 permutations. Based on these analyses, there 
is a significant correlation between the morphol
ogy matrix and the time matrix (R=0.319162; P= 
0.0001), but no significant relationship with the 
spatial distribution. 

Several explanations are plausible for the statisti
cal results. The strong relationship between the mor
phology and the age of an artifact and the absence of 
a significant relationship with the spatial distribution 
suggest that the geographical dispersion of morpho
logical novelties in the evolution of points may be a 
rapid process resulting in non-detectable geographical 
structure. For instance, a new stylistic development 
in one locality may take only a few decades to dis
seminate throughout a broad area. Regionalism in the 
formal characteristics of types may be rather indis
tinct on close inspection of the data. If so, a typology 
predicated on clear and distinct spatial distributions 
may be ineffective, although a few exceptional in
stances may very well be discerned. The limiting 
factor would therefore be the time needed for the 
next morphological innovation to appear, a scenario 
strongly supported in this study by the significant 
relationship with time (i.e., age of the artifacts). 

Upon that initial assessment, utilizing the 
various data sets, the analysis sought to define 
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incorporate long-term efforts, are primarily based on 
the seminal works of Suhm et al. (1954) and Suhm 
and Jelks (1962). Although their styles and examples 
are subject to refinement as additional information 
becomes available, the two works provide solid 
scholarship for baseline data; however, continual 
revisions are to be expected. The two datasets are 
combined, as a sort of checks and balances, to 
arrive at a set of formal criteria for distinguishing 
each point style or type. Whereas Prewitt traced a 
single example for each of his types, Turner and 
Hester (2003) generally depicted three examples to 
illustrate variation within a type. To dovetail these 
two approaches, the point illustrated by Turner and 
Hester that most closely resembled Prewitt's was 
chosen for the database used herein. The single 
representations are intentionally utilized as arbitrary 
slices from a large continuum. Appendix 1 presents 
the resulting codification of the aspects of each type 
based on the general shape of the point, notch, base 
stem shape, and shoulders (Table 1). 

Spatial Data of Texas Projectile Points 

Prewitt (1995) has thoroughly and precisely 
plotted the spatial distribution of various projectile 
point types throughout the state. His work, which is 
based on published data that can be independently 
evaluated, provides the general frequency of well
documented points at the county level of resolution 
(Figure 1). To date, Prewitt's work is the best and most 
comprehensive spatial database, and is heavily relied 
upon in this study. However, Prewitt's data does not in
clude seven of the 93 point types utilized in this study, 

including Charcos, Cossatot, Dallas, Johnson, Keith
ville, Kirk, and Palmer. Accordingly, the spatial data 
on these seven was more generally defined based on 
the distributional maps in Turner and Hester (2003). 

To determine spatial distributions among the 
types, a formal matrix was built to define the relative 
proximity of each point to all others (Appendix 2). 
Utilizing Prewitt's spatial data, any two points that 
overlapped was coded as "O." Degrees of separation 
were recorded based on county distributions. If the 
nearest reported findings of any two points are one 
county apart, they are coded as "1," and so on. The 
spatial data was then utilized to assess spatial over
lap or the lack thereof among the classes. 

Temporal Data 

The temporal assignment of projectile points is 
a process undergoing continued refinement as the 
body of data increases, particularly as more clearly
dated components are studied in Texas. Neverthe
less, the time ranges of most types are reasonably 
well established at the scale of millennia. Some are 
rather precisely well-dated, particularly those from 
areas where stratified deposits are best formed and 
preserved. Appendix 1 utilizes the general cultural 
period designations provided by Turner and Hester 
(2003) for an initial temporal assignment. For cita
tions of absolute dates, a wide variety of sources 
were utilized, but primarily we relied on those from 
the regional archeological summaries in Perttula's 
(2004) edited volume on the prehistory of Texas. Ad
ditionally, Johnson and Goode (1994) and Hofman 
(1989) were regularly consulted. 

Table 1. Coding key of formal projectile point attributes.* 

General Base/Stem Lateral Stem 
Shape Notch Shape Shoulder Concavity Barbs Basal Plane 

1-Lanceolate I-None 1-Not I-None I-None I-Lacking I-Straight 
applicable 

2-Triangular/ 2-Basal 2-Square/ 2-Weak 2-Lateral 2-Moderate 2-Concave 
Sub-triangular Rectangular Basal 

3-Stemmed 3-Side 3-Expanding 3-Strong 3-Comer 3-Prominent 3-Convex 
Basal 

4-Comer 4-Contracting 

5-Rounded 

*see Turner and Hester (2003) for illustration of formal aspects used in this table 
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general principle that is broadly applicable to clas
sificatory approaches. 

Kroeber's Tree 

J. 0. Brew (1946:53), a critic of cultural evo
lution, famously said "phylogenetic relationships 
do not exist between inanimate objects." Krieger 
(1944), developing the typological concept in an 
era when cultural evolutionary thought was held 
in low regard, argued strongly against the notion 
that archeological materials could be classified in a 
"sort of genealogical tree" similar to that proposed 
by Nelson (n.d., as cited in Krieger [1944]). These 
authors were rightly reacting to the wholesale imple
mentation of a biological classification system to the 
cultural sphere. 

However, in response to the growing attacks 
on evolutionary theory in the 1930s through the 
1950s, anthropologists and archeologists drew an 
important distinction between natural and cultural 
evolution, which Kroeber (1948) famously depicted 
as two different trees, each with very differing 
branching patterns. Kroeber and others noted that 
cultural behavioral developments move in different 
ways, jumping across boundaries and time, unlike 
natural tree-like brachiating patterns. Technologi
cal processes underlying projectile point styles are 
not simple, but rather are replete with regression, 
divergence, convergence, and parallelism, and, while 
similar, do not precisely follow natural processes. 
Cultures have a way of reincorporating the past that 
can jump over generations of change. 

Synthesis of the Three Premises 

If two projectile point types overlap in time, 
space, and form, then the two are likely related 
through cultural transmission. This premise entails 
a cross-over from the formal to the technological 
(behavioral) sides ofBorde's dichotomy, and rightly 
places the basis of classification on behavioral pro
cesses (technology). The material aspects reveal the 
basis for initially inferring relationships. However, 
phylogenetic relationships do not exist between 
objects, but they do among behavioral processes 
that underlie projectile point production. Points 
and types do not evolve, but behavior does. It is 
the stylistic aspect that evolves, style being defined 
according to Sackett (1977, 1982) as the know-how 
of point production that is passed from generation 
to generation and changes over time. 

Methods 

As noted above, the objective of this study is 
to organize the 93 classes of Texas dart projectile 
points according to temporal, spatial, and formal 
characteristics. Such an organization will serve as 
the basis for the development of a phylogenetic 
classification based on technological evolution. 
The analysis involves a cladistical study that selects 
and encodes point type attributes that can then be 
reasonably used to show formal relationships, or 
lack thereof, across projectile point types and styles 
(see Buchanan and Collard [2006] and O'Brien and 
Lyman [2003] for examples of the recent implemen
tation of cladistics for projectile point analyses). 
While many would not agree, cladistics, at least for 
the purposes at hand, is strictly an empirical study 
that can be replicated and critiqued on the merits 
of the data. Based on the cladistic model, a tree 
is constructed to illustrate the statistical affinities 
among the types. This is not a genealogical tree, but 
rather a charting of similarities. The second step is 
the addition of temporal and spatial distributions to 
the model. This step entails the movement of classes 
up or down clades to its nearest geographical or 
chronological neighbor. 

The Data 

A total of 93 projectile point types were used 
in this study, though many others could reasonably 
have been included. There are quite a few forms that 
perhaps qualify as legitimate types but lack a certain 
degree of consensus on their typological validity. 
Arrow points are excluded from the study to pare 
down the data; the radical disjunct in size and form 
between spear and arrow ought to be dealt with in a 
separate focused study. 

As a general caveat, there are gaps, biases, 
and limitations to the data, more than we will ever 
know. Some time periods or geographic regions are 
better represented than others. While too many to 
enumerate, the flaws in the data will always impose 
uncertainties, and, at any given time, it is necessary to 
work with the available body of data. The dataset will 
forever change as new data incessantly comes to light. 

Formal Data of Texas Projectile Points 

The current study relies on two recent datasets, 
including typologies presented by Turner and Hester 
(2003) and Prewitt (1995). These studies, which 
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(n.d.), which apparently dated to the 1920s or 
1930s. The specifics of the debates are too complex 
to recount here, but for the most part, many of the 
cultural classificatory schemes hewed too closely 
to biological systems and were simply unsuited for 
archeological materials. 

Nevertheless, there has long been an undercur
rent of implicit evolutionary references to relation
ships among point types. For example, Hofman 
(1989:40) states " ... and therefore we might inter
pret Milnesand as transitional between Plainview 
and Firstview and so related to both complexes." 
As Story (1990:197) notes, "San Patrice, like Dal
ton, probably represents an in situ development 
out of Clovis or some other early fluted complex." 
Precisely what was meant by "transitional" or a 
"development out of' is unclear, but neither au
thor clearly referred to technological evolution to 
account for the perceived relationships. But there 
have been a few explicit references to genealogical 
or evolutionary relationships in the classification 
of projectile points in Texas archeology. Hudler 
(2003) uses evolutionary theory to study and ex
plain several aspects, such as variation, in types 
recovered from the Pavo Real site in Bexar County. 
Johnson (1964:49) used the term Plainview golond
rina, which Bousman (1998:166) notes as "evoking 
a genus-species relationship." For the most part, 
though, Johnson has disavowed that sort of termi
nology, although in reviewing the literature, he has 
been the most prolific in documenting technologi
cal continuities among styles. 

While there are many instances of archeologists 
noting continuities and affinities among types, there 
have been few sustained efforts to define the entire 
suite of relationships among point technologies or to 
formulate a theoretical structure to account for such 
affinities. However, elsewhere over the last decade 
or so, there has been a strong resurgence of interest 
in projectile point evolutionary classification, most 
prominently championed by O'Brien and Lyman 
(2003), whose work forms the methodological basis 
for the current study. 

PHYLOGENETIC TYPOLOGY OF 
TEXAS PROJECTILE POINTS: 

THEORY, METHODS, AND DATA 

There are about 100 commonly recognized 
projectile point types, each with a distinctive form, 
temporal range, and spatial distribution, that are 

commonly identified within the borders of Texas. 
Of these 100, 93 types compose the dataset used 
in this study. The objective here is to lay them out 
according to Spaulding's general plan, juxtaposing 
the types that overlap in time, space, and form. Ul
timately, a subsequent step is to infer some degree 
of cultural continuity among the types based on 
technological criteria, but that step is beyond the 
scope of this effort. 

Theory 

The theoretical framework is a three-legged 
stool based on general premises designated as: 
(1) Bordes's dichotomy, (2) Spaulding's premise, 
and (3) Kroeber's tree. Additionally, much of the 
theoretical justification for this article is discussed 
in O'Brien and Lyman (2003). The three theoretical 
premises are briefly described here and then ham
mered into a succinct guiding approach. The theory 
guides the ultimate objectives for the development 
of a phylogenetic classification. 

Bordes 's Dichotomy 

As French archeologist Frarn;ois Bordes 
(1968:22) noted, techniques used in the manufac
ture of tools should be considered independently of 
the forms of the tools. Two formally identical tools 
can be made in very different ways. Implicit in the 
statement is the notion that there are two aspects of 
archeological objects, their material attributes and 
the cultural behavior related to their origins and use. 
Material aspects, for the purposes at hand, include 
directly measurable attributes of time, space, and 
form. The behavioral side of things is less directly 
measurable, and the discovery of this relies largely 
on cause and effect inferences. In typology, the be
havioral side, Bordes (1968:22) asserts, is the more 
legitimate basis of classification. 

Spaulding's Premise 

Albert Spaulding (1954:14) proposed that the 
ultimate objective of archeology is to understand the 
relationship between any two cultural phenomena. 
As a venerable principle, he noted that any two enti
ties or classes that overlap in space, time, and form 
are likely related in some way, and this relationship 
is likely a product of cultural transmission. Although 
there are many instances of exceptions to the rule, 
this premise is likely true enough to be considered a 
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the usefulness of a category was, in part, defined by 
spatial and chronological separation (Krieger 1944; 
Willey and Sabloff 1980: 140). "Differences are of 
type importance if distributions in space, time, and 
cultural association are distinct" (Krieger 1944:278). 
In 1954, Dee Ann Suhm, Alex D. Krieger, and 
Edward B. Jelks published a seminal classification 
of prehistoric cultures and diagnostic artifacts in 
Texas, a work based explicitly on Krieger's ideas. 
This work profoundly influenced archeological clas
sification in Texas and currently remains the implicit 
classificatory structure. 

Other archeologists at the time, however, cri
tiqued the concept of allegedly objective types as 
"arbitrary units sliced out of the reality of the con
tinuum of evolutionary change" (Willey and Sabloff 
1980: 141). Among the voices proposing a different 
approach, Albert Spaulding (1960) argued that the 
world did not fall out as simply as objective typolo
gists would have it. Artifacts had several empirical 
aspects, namely time, space, and form, the so-called 
"dimensions of archaeology" (Spaulding 1960), 
and the relationships between any two aspects were 
relatively autonomous. One aspect may change, but 
there could be continuity in other aspects. Arbitrary 
typological divisions cut across all dimensions 
simultaneously. So, typology needed to capture 
incremental change, often very complex change. 
Spaulding's methods were tied to his objectives. He 
argued that the ultimate goals of archeology were to 
explain the relationships between any two phenom
ena, notably to address cultural change, process, 
and interaction. He argued that any two classes of 
things that overlapped in time, space, and form were 
likely related in some way, probably through cultural 
transmission. 

Spaulding's ideas and criticisms were part 
of a much broader, withering attack of the type 
concept, particular the use of archetypes in science. 
Biologist Ernst Mayr (1959) drew an important 
distinction between "types" and "populations" 
in the classification of hominids: a type was an 
arbitrary statistical average, while a population 
was the cumulative total of the variation among all 
individuals (Mayr 1959:2). Along this vein, Foucault 
(1973) characterized the shift from classical to 
modern science as a conceptual change along 
similar terms. Classical science classified the world 
based merely upon a "description of the visible," 
revealing only an "old flat world ... engraved in black 
on white" (Foucault 1973:138). Then Cuvier and 
Darwin smashed the "glass jars" (Foucault (1973) 

of classical science, the archetypal constructs, to 
reestablish classification on the foundations of 
phylogeny; that is, upon underlying processes and 
evolutionary relationships. 

In similar terms, in one of the few recent 
critiques of Texas projectile point systematics, 
Johnson (1989:194) argued that a type, as generally 
employed in Texas archeology, is a "fairly inflex
ible mental formulation" that does not reflect the 
continuity of forms in the archeological record. He 
suggested that typology in Texas archeology was 
hemmed in by the limitations of static and rigid 
classification, and what was needed was a "non
Aristotelian" perspective, meaning a perspective that 
addresses relationships and resemblances (Johnson 
1989:196). 

To return to the original debate, Krieger's ap
proach and the various critiques revealed a deep 
fissure in mid-20th century American archeology. 
Two broad approaches to classification emerged. 
Spaulding's was basically synthetic, focusing on 
continuities among classes that inferred, whether 
implicitly or forthrightly, technological or cultural 
evolutionary relationships, which could be casually 
defined as a phylogenetic sequence. In contrast, 
Krieger's approach was markedly analytic, empha
sizing distinctions that were not encumbered by 
inferences of cultural continuities or relationships. 
To Krieger (1944) and many others of his genera
tion, the objectives were to identify and define in 
the archeological data prehistoric cultures and their 
histories; in other words, to develop a historical 
sequence of cultures. 

In Texas, the course was set, and the analytical 
tack established in 1954 has long been the prevailing 
direction to the near exclusion of a synthetic ap
proach. Over the last decade, harnessing the consid
erable power of recent computational capabilities, 
phylogenetic typologies have become increasingly 
common (see Buchanan and Collard 2006; O'Brien 
and Lyman 2003; O'Brien et al. 2001). The synthetic 
approach warrants due consideration as a viable 
course for projectile point classification. 

Previous Efforts at Genealogical Texas 
Projectile Point Typologies 

In the first half of the 20th century, phylo
genetic classification schemes were developed, 
fiercely contended, and fell out of favor for various 
reasons. Krieger (1944) soundly dismissed one 
phylogenetic scheme put forth by Nels Nelson 
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situations (such as bear hunts or warfare), the 
prospect of breakage poses an unacceptable risk, 
and so stone tips are less common. 

The morphology and mass of a point affects 
its capabilities. Penetration and wound size are the 
primary variables considered in the effectiveness of 
the weapons. "How well a spear point penetrates its 
target at a given loading speed is strongly influenced 
by its maximum width perpendicular to its plane of 
forward motion" (Shea 1997:84). However, mass 
and sharpness are also equally important factors. 
Points designed for penetration tend to minimize 
widths, thereby concentrating inertial energy in a 
small area (Shea 1997:86). In other circumstances, 
broad blades, which cause laterally extensive 
wounds, are preferable. When the situation man
dates a high certainty in making a kill, wide and 
heavy points are often best suited for the purpose. 

This review of various characteristics of pro
jectile points illustrates that their designs have 
particular rationales. The ethnographic literature 
reveals a sophisticated understanding among users 
of stone technology of the many factors involved 
in the choice and design of projectile points (e.g., 
Knecht 1997). Such factors include the type of 
prey, accessible raw materials, skill of the maker 
and user, technological limitations, environmental 
setting, and cultural implications of style. These 
are among the factors that affect formal and tech
nological continuity and change. To some degree, 
there have always been rational frameworks driving 
the design of technology, and these frameworks are 
discoverable through examination of patterns in the 
material record. 

OBJECTIVES AND CRITIQUE OF 
PAST AND PRESENT TYPOLOGIBS 

Underlying Premises and Overarching Aims 

Several basic premises, or assumptions, under
pin efforts to develop a phylogenetic classification 
of stone projectile points. Paramount among these 
is the notion that there were likely few independent 
cradles of lithic technology in prehistory, particu
larly in the Americas. If true, in the vast majority of 
cases, one lithic technology must have developed 
from a prior one, and evidence of that development 
should be written in stone. Some vestige, however 
faint, of an earlier technology should be discernible 
in subsequent forms. Furthermore, in addition to 

formal and technological similarities, there should 
be continuity of features in temporal and spatial 
distributions. 

Upon these premises, the specific objective of 
this study is to identify phylogenetic relationships 
manifested in continuities across classes of Texas 
projectile points. A phylogenetic typology is a shift 
away from types that are discretionary divisions 
cut from a continuous range of variation; instead it 
addresses types as populations that change incre
mentally over time. 

The utility in genealogical classification is that 
it allows us to map out technological evolution. 
Charting the timing and geographic directions of 
technological influences fleshes out a significant 
aspect of the cultural landscape. Other aspects of 
the cultural record, such as biological genetics and 
linguistics, while still far from being understood, are 
becoming more defined over time, as are facets of 
the natural landscape such as past climates and floral 
and faunal assemblages. There is no expectation that 
there will ever be a precise correlation among envi
ronment, technology, language, human biology, and 
other aspects of human culture, but an understanding 
of the broad patterns of each is needed to begin to 
unravel the relationships among them all. A phylo
genetic typology with an emphasis on technological 
relationships addresses patterns that can be utilized 
to assault these big issues. 

A Brief Critique of the Prevailing 
Typology and Previous Efforts 

The roots of the prevailing typology are found 
in obsolete objectives of some time ago. In the 
early to mid-201h century, the repositories of ar
cheological information were overflowing with raw 
data, which had accumulated from the earliest days 
of archeological exploration in the state and region. 
As researchers confronted the tremendous need to 
impose meaningful order on the bewildering mass 
of information and artifacts, a lively debate emerged 
regarding a scientific structure of classification with 
a standardized terminology and analytical protocol. 

Krieger's (1944) "typological concept," one 
of the most systematic constructs yet devised, was 
crafted in the context of, and with the inherent 
objectives of, those times. Classes of artifacts, to 
Krieger (1944), were viewed as objective "building 
blocks" that archeologists could use to construct, 
piece by piece, assemblages of past societies. His 
concerns at the time were cultural chronology, and 
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Typology in Texas archeology has been strongly 
influenced by the "typological concept" (Krieger 
1944) and its emphasis on clear and distinct divi
sions. This concept formed the methodological basis 
for the 1954 Handbook of Texas Archeology (Suhm 
et al. 1954), which, in tum, has had an overwhelm
ingly preponderant effect on the historical course of 
classification in Texas archeology. However, the ty
pological approach has an inherent central-tendency 
bias. Over time, this bias has fostered a blindness to 
the vast research potential that lies in the continu
ities among classes, in the vagueness of transitions 
between any two types, and in the shadows where 
styles are born or die. 

If it is true that for the vast majority of cases 
in the prehistory of Texas, projectile point styles 
developed from a prior technology, then the point 
types are best understood as populations that 
change incrementally over time to become new 
forms. Most agree that Folsom, whether directly or 
not, developed from a prior Clovis technology .. .in 
some way. There is a continuity of technology, form, 
temporal placement, and spatial distribution. Clovis 
technology was passed down through generations, 
but changed in time, possibly as an adaptation to 
specialization in bison hunting. Thus, the descent 
was driven by adaptive modification. Whether 
abrupt or gradual, the transition must have entailed 
incremental change in which one form changed to 
become something else. When, where, and how that 
change occurred is fundamental to understanding 
the relationship between the two forms. At some 
point, the technology was neither one nor the other. 
This transitional zone where quite a few cultural 
processes are at play is largely unaccounted for in 
the prevailing typology. 

Typology of Texas projectile points, explicitly 
or implicitly, is based primarily on mutual exclusiv
ity, the notion that a type is valid to the extent that it 
is distinct from another. The flaw in this argument 
is its disregard of the high likelihood that most 
projectile point technologies developed incremen
tally from a prior form, not born whole ex nihil. A 
phylogenetic typology addresses this problem and 
entails the cultural processes of change. 

STONE PROJECTILE POINTS: 
BACKGROUND 

Projectile, or missile, weaponry is thought to 
have emerged as a widespread technology about 

25,000 to 35,000 years ago in the Upper Paleolithic 
of western Eurasia (Shea 1997:79). The earliest 
spears were thrown or thrust. The spear-thrower, 
or atlatl, likely developed a short time later; the 
earliest clear evidence of the spear-thrower in the 
world comes from a Solutrean component in western 
Europe dating to about 17,500 years ago (Knecht 
1997:11). In the New World, the atlatl was likely in 
place at least as early as the Archaic ( approximately 
8000 years ago), although the device may well 
have arrived in the Americas with the first migra
tory groups roughly 11,200 radiocarbon years ago 
(13,000 years ago when those dates are calibrated). 
However, clear evidence of atlatl use in Paleoindian 
times ( considered to date from about 11,200 to 8000 
years ago in much of Texas), is "extremely limited" 
(Frison 2004: 109). Bow-and-arrow technology came 
much later, likely in the Mesolithic of northern Eu
rope roughly 8000 years ago (Bergman and McE
wen 1997:152). Its arrival in the Americas is widely 
debated, but in the area now known as Texas a few 
regional chronologies list the advent of bows and 
arrows around 1500 years ago, but more commonly 
have them appearing about 1000 years ago or so. 

Several general principles about lithic stone 
point technology warrant mention, in part to lay 
the groundwork for understanding variation and 
change in projectile point forms through the millen
nia. First, stone is brittle, and, accordingly, points 
can be a rather unreliable technology. Once a point 
is flung, hit or miss, breakage is fairly common. 
Second, it takes quite an investment of time and 
energy to manufacture a point and haft it securely. 
Other materials such as bone, antler, and wood, can 
be much more durable, maintainable, and reliable. 
So why use stone? 

Ethnographic and experimental studies have 
addressed the question to a degree. According to 
a worldwide survey, modem societies that still use 
lithic technology employ stone-tipped projectiles 
almost exclusively for large game or warfare (Ellis 
1997:46). In such cases, stone is significantly more 
lethal than other materials, in large part as a result 
of its cutting capabilities, weight, and a brittleness 
that exacerbates wounds. For smaller game, wood 
or bone tends to be equally or sufficiently effective, 
and these materials are often preferable because 
of their greater durability compared to breakage
prone stone. Ellis (1997:60) points out a further 
consideration: in the few societies that use spears 
for thrusting, as opposed to throwing, wooden points 
are preferable. Especially in potentially dangerous 
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ABSTRACT 

Classification in Texas archeology has long focused on formal attributes of artifacts to define spatially and tem
porally distinct classes, which in tum are designed to form the objective basis for reconstructing past cultures 
and assemblages. The following article attacks this long-standing approach, arguing instead that the rightful 
basis of classification is technology, or, more broadly, cultural behavior. A phylogenetic classification scheme, 
similar to a family tree, is proposed as a case study using stone projectile points, the most common diagnostic 
artifact class in prehistory. Such an approach explores the historically underestimated research potential found 
in the continuity and variation among classes to reveal trajectories and relationships. 

INTRODUCTION 

Classification, the ordering of the world into 
meaningful categories, is the basic architecture of 
any science. Over the last century or so in Texas 
archeology, there have been long and effective ef
forts to identify discrete classes of artifacts, each 
with a distinct form, temporal span, and spatial 
distribution. By associating artifact classes with pre
historic cultures and eras, individual artifacts serve 
as cultural index fossils, allowing archeologists to 
readily attribute artifacts and sites to past societies. 
Although the classification efforts have been useful 
in aiding certain objectives, such as chronology
building, the basic system for organizing archeologi
cal data, largely established more than half a century 
ago, is fundamentally flawed. 

Despite protests by some archeologists to the 
contrary, the prevailing typology is archetypal, and 
is becoming increasingly so. Archetypes are models 
constructed of a group's summarized characteristics. 
As commonly employed in Texas archeology, con
ventional classification comprises static and isolated 
classes that are unreflective of underlying cultural 
realities (see Johnson 1989). As the discovery of 
these realities is a primary objective of archeology, 
typology strays farther from the discipline's pur
pose. Rather than archetypes, classes are dynamic 
and continuous populations that are subject to higher 
orders of classification based on common origins 
through cultural transmission. 

Stone projectile points constitute one class of 
lithic technology. As the most ubiquitous cultural in
dex fossil throughout Texas prehistory, points provide 
an apt case study for the development of a phyloge
netic classification system. Towards that end, this 
study attempts to establish an initial genealogical re
construction of projectile points, namely dart points. 
Specifically, the objective of this work is to identify 
classes of projectile points that overlap in time, space, 
and form, creating a framework that will serve as a 
basis for inferring technological relationships among 
classes. A phylogenetic classification system ad
dresses many flaws in the prevailing classification. 

1954: DIVERGING PATHS AND THE 
ORIGINS OF THE PROBLEM 

In the mid-20th century, two roads diverged in 
the debates over the best way to classify and order 
archeological materials. Along one route, classi
fication sought clear and distinct categories, often 
defined as an analytical or archetypal approach. On 
the other road, classification sought to define conti
nuities suggestive of relationships and evolutionary 
trajectories; this latter approach has been described 
as synthetic. The two ways of ordering materials 
are not necessarily mutually exclusive, although in 
the history of archeological classification in Texas, 
efforts have largely focused on the former to the 
exclusion of the latter. 
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the continuity or overlap between any two types 
of points in four aspects: time, space, form, and 
technology. Based on the results of the tests, the 
relationship between time and form is of primary 
concern. Any two point types that overlap in all 
four aspects could be hypothesized to be related in 
some way, probably through cultural transmission. 
The objective is to develop a phylogenetic tree that 
utilizes continuities among these aspects to depict 
hypothetical relationships, each of which could be 
tested by predictions of (1) technological continuity 
and (2) incremental intermediary forms, whether 
already discovered but not identified as such or 
yet undiscovered, that clearly show the intervening 
continuity in time, space, and form. The analysis 
is an iterative process, meaning that an initial 
hypothetical tree is constructed, then successively 
refined through the critical input of other datasets. 

Analysis of Form 

Initially, the formal aspects of the projectile 
points were sorted by a cladistical analysis, which 
defined affinities among the styles. The coded for
mal attributes of all points were tabulated to create a 
"character matrix," which was then run through the 
Mesquite program (Madison and Madison 2007), 
which created a tree that revealed formal similari
ties (Figure 2). This procedure was solely an initial 
sorting based on form, a description of the visible 
features, without any consideration of temporal, 
spatial, or technological aspects. The cladogram does 
not reflect cultural relationships among the types. 
As noted, such technological affinities require an 
interpretive process that incorporates technological, 
spatial, and temporal data. Close inspection reveals a 
number of juxtaposed point styles from widely dispa
rate times or regions that clearly could not be related. 

The resultant tree has several notable patterns, 
however, some meaningful and some perhaps not. 
Three major branches are defined, called the upper, 
central, and lower branches for descriptive purposes 
(see Figure 2). The upper branch is distinguished by 
stemmed, unnotched points that originated at the 
end of the Paleoindian period and continued through 
the remainder of prehistory. The central branch 
includes the Paleoindian lanceolate forms, which 
cluster distinctively, as well as the South Texas 
sub-triangular forms of Carrizo, Tortugas, Refugio, 
Abasolo, Early Triangular, Matamoros, Catan, and 
Desmuke. Additionally, the central group includes 
a small catchall group of Kinney, Pandora, Big 

Sandy, and Charcos. The lower grouping consists 
of stemmed, notched points, mainly corner- and 
basally-notched sorts. The upper and lower groups 
comprise the vast majority of Archaic point forms. 
The most distinctive aspect that distinguishes the 
two groupings is the notch, but whether this is a 
meaningful technological division is uncertain. 

Analysis of Temporal Distribution 

Secondly, the cladogram was imposed upon a 
temporal grid with each type laid out according to its 
respective temporal span (Figure 3). The temporal 
placement is rather general, and an approximation 
based on the various previously noted sources. The in
tent is to identify gross incongruities among types that 
are morphologically juxtaposed. Epps points, which 
occur late in prehistory (ca. 1500-500 B.C., according 
to Turner and Hester [2003:115]), is found within a 
three-part cluster with two very Early Archaic or Pa
leoindian points. Based on morphological similarities 
and spatial and temporal overlaps, Epps was moved to 
the nearest suitable grouping, namely alongside Sin
ner. Any movement of point classes works within its 
clade, working up or down the branches to its nearest 
neighbor of overlapping temporal span. 

The Late Archaic Dallas point was moved 
alongside Dawson, and the Morrill type was moved 
from a grouping with San Patrice to the Travis line. 
Bandy was shifted to the Baker/Uvalde/Martindale 
group. The Palmer/Early Stemmed group could 
reasonably be moved alongside Keithville, but the 
temporal incongruity with the current placement 
does not entirely justify the change. These changes 
addressed major temporal gaps that precluded any 
sort of developmental relationship, but could be 
rectified by movement to the nearest line. 

Analysis of Spatial Distributions 

Like the modifications based on temporal 
incongruities, several spatial problems were 
identified in the formal tree. La Jita and Woden 
points are not contiguous based on the distributional 
data. Accordingly, La Jita was moved to the nearest 
neighbor with formal, temporal, and spatial overlap, 
namely the Nolan line. Charcos and Big Sandy 
types, which were not only spatially but also 
temporally discontinuous, were reconfigured by 
moving Charcos to the Shumla line. Finally, Lange 
and Sinner types were spatially distinct. Sinner was 
relegated to the Motley line. 
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Figure 2. A cladistical organization of Texas projectile points based on formal characteristics. 
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Figure 3. Modified dendrogram showing revisions (movements of branches) according to temporal and spatial criteria. 
The branch lengths and divergent points are purely schematic and do not represent data such as temporal duration and 
times of divergence between two branches. Scale is thousands of years before present. 
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A number of other points were rather 
problematical, largely because the lack of data 
poses problems in adequately defining spatial 
distribution. Firstview points, for example, were 
documented in a single, rather remote county, and 
consequently they have a high degree of separation 
from most other types. However, if there was a 
reasonable concurrence of general distribution with 
the other types in its formal cluster, no modifications 
to its placing were made. For example, although 
Appendix 2 shows three counties of separation, the 
distributional maps in Turner and Hester (2003) 
depict identical distributions for Firstview and 
Milnesand, with which Firstview is clustered. 
Consequently, Firstview was left as it was. 

DISCUSSION: TOWARDS A 
PHYLOGENETIC TYPOLOGY OF 

TEXAS PROJECTILE POINTS 

The objective of this work, as stated at the 
outset, is to identify classes of projectile points 
that overlap in time, space, and form, and thereby 
build a framework for inferring technological re
lationships among classes. Based on the various 
permutations, Figure 4 illustrates a hypothetical 
phylogenetic tree of Texas projectile point classes. 
In Figure 4, the lines between any two classes of 
points indicate an overlap in the dimensions of 
archeology: time, space, and form. However, in all 
caution, what is being said here is limited solely 
to those dimensions. The rightful basis of classifi
cation, to return to Bordes (1968), is technology, 
defined as the knowledge of how to do something, 
passed through the generations and across social 
boundaries. 

While the lines in Figure 4 denote overlaps in 
time, space, and form, they serve as a hypothetical 
basis for a technological relationship. Three basic 
processes or manifestations are inferred: (a) cultural 
transmission of sorts; (b) design change, whether 
adaptive or whimsical; or ( c) intermediary forms. 
Therefore, each line suggests evidence for a hypoth
esis of technological evolution. Each hypothetical 
relationship needs an independent case study to 
verify or refute the evolutionary relationship. The 
objective is to understand the relationship between 
any two types. Accordingly, the development of a 
phylogenetic typology requires grounding in indi
vidual technological analyses among the overlap
ping point types. The analyses indicate intermedi-

ary forms and the distinctive shift that marked the 
advent of a new form. Of significance, the particular 
technological modification-its context, timing, 
and location-is the best avenue to reconstructing 
technological evolution. 

The cultural processes at work are assumed to 
have been very gradual at times, and very abrupt at 
other times; at times adaptive, and at other times 
subject to whim or drift. Recent studies of early 
Paleoindian points in the Americas suggest that 
variation is a result of drift rather than regional ad
aptation since there is a lack of correlation between 
environmental variation and stylistic variation (Bu
chanan and Hamilton 2009; Morrow and Morrow 
1999). Some changes indicate the influx of entirely 
different populations, other changes represent the 
arrival and adoption of a new technology by the 
existing populations, and some represent in situ 
developments from an indigenous technology. 

Buckminster Fuller once said that he himself 
and God were not nouns but verbs. "God, it seems, 
to me, I suppose, is a verb, proper or improper." 
Classes of things, the order of things, notably pro
jectile point classes, can reasonably be seen the same 
way, as verbs. 

From Here to Where? 

The prehistory of Texas shows cultural con
tinuities from the earliest to the latest. From the 
Paleoindians, Archaic societies emerged, and from 
the Archaic groups Late Prehistoric groups evolved, 
and in each case the mechanism of change was cul
tural transmission from generation to generation. 
Throughout such a continuum, an ebb and flow of 
influences, including those from entire populations 
far beyond the region, contributed to the particular 
society and its technology. There were undoubt
edly dramatic ruptures in cultural trajectories, from 
groups that were catastrophically wiped out or 
decimated by emigration. Nevertheless, it is reason
able to infer, and the data so indicates, that lithic 
technologies, including projectile points, generally 
derived from previous technologies. There were 
likely few instances of truly autonomous and inde
pendent origins of lithic technologies in this part 
of the world, although original innovations were 
plentiful. Accordingly, any given projectile point 
technology should retain some indication of its 
predecessor written in stone. 

To hypothesize a phylogenetic affinity among 
classes is to argue that there is likely a relationship 
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Figure 4. Hypothetical relationships among types based on overlap in temporal, spatial, and formal attributes. 
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Figure 4. Key to Projectle Points. 

Number Point Type Number 

1 Clovis 37 
2 Folsom 38 
3 Midland 39 
4 Dalton 40 
5 Meserve 41 
6 Milnes and 42 
7 Plainview 43 
8 Golondrina 44 
9 Scottsbluff 45 
10 Barber 46 
11 Early Stemmed 47 
12 San Patrice 48 
13 Big Sandy 49 
14 Firstview 50 
15 Hell Gap 51 
16 Angostura 52 
17 Hoxie 53 
18 Early Stemmed Lanceolate 54 
19 Pelican 55 
20 Gower 56 
21 Keithville 57 
22 Kirk 58 
23 Baker 59 
24 Uvalde 60 
25 Martindale 61 
26 Bandy 62 
27 Lerma 63 
28 Jetta 64 
29 Wells 65 
30 Cossatot 66 
31 Palmer 67 
32 Woden 68 
33 Palrnillas 69 
34 Lone Oak 70 
35 Johnson 71 
36 Morrill 72 

of some kind, likely as a result of cultural 
transmission, as Spaulding proposed some time 
ago. Such a hypothesis is testable in the prediction 
of technological, formal, spatial, and temporal 
continuities, although substantial data is necessary 
to reach an acceptable threshold of certainty. In 
this regard, the vagueness between types, where 
classification breaks down, is a relatively neglected 

Point Type Number Point Type 

Bell 73 Godley 
Andice 74 Sinner 
La Jita 75 Epps 
Nolan 76 Motley 
Zorra 77 Morhiss 
Travis 78 Lange 
Pandale 79 Montell 
Refugio 80 Shurnla 
Pandora 81 Charcos 
Carrizo 82 Matamoros 
Early Triangular 83 Catan 
Frio 84 Castroville 
Almagre 85 Dallas 
Langtry 86 Ensor 
Val Verde 87 Fairland 
Tortugas 88 Conejo 
Bulverde 89 Edgewood 
Carrollton 90 Paisano 
Williams 91 Darl 
Trinity 92 Figuroa 
Axtell 93 Elam 
Evans 
Neches River 
Gary 
Yarbrough 
Pontchartrain 
Kent 
Ellis 
Marshall 
Pedernales 
Kinney 
Abasolo 
Desmuke 
Marcos 
Dawson 
Delhi 

research area for testing such hypothetical 
situations. To facilitate such research, the nature 
of boundaries among classes needs to be viewed 
not as static and distinct but rather as osmotic. A 
move from archetypal thought to population-based 
thinking is a feasible approach. Statistical analysis 
should focus on intersecting dimensions and 
boundaries rather than central tendency methods 
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that tend towards "ideal" types (see discussion by 
Banning 2000:35-48). 

As with any class of artifacts, the process of 
change and continuity within a technology may or 
may not reflect socio-cultural changes. Technology 
is a relatively autonomous domain. It is simply one 
layer of the material record, which, when considered 
cumulatively with all other archeological aspects, 
begins to form a basis for more sophisticated com
prehension of past societies. In Texas archeology, 
stylistic change has too often been the archeologi
cal basis for defining socio-cultural phases, when, 
as Spaulding observed long ago, technology and 
society should be considered independently. 

CONCLUSIONS AND EVER-WIDENING 
CONTEXTS 

Shifting Sands and Brave New Worlds
Future Directions 

The objectives of archeology have changed over 
the last half century. A change of objectives warrants 
a change in how phenomena are fundamentally 
classified and ordered. From the mid-20th century's 
dire need to organize the bewildering mass of data 
in time and space to identify discrete archeological 
cultures, the current need is to weave the data into 
broad narratives, to tell the tale. The large majority 
of archeology is publicly funded, or privately so, 
at the behest of public law. Now, after long efforts 
to gather data, the burden of eloquence, to provide 
some meaningful conclusions, has increasingly 
become archeology's obligation, in part to justify so
ciety's expenditures. Central to the new objectives, 
the reconstruction or identification of broad patterns 
of history and prehistory is becoming ever more 
important, not only to provide a context for modem 
times, but also to provide contexts for the interpreta
tion of significance of additional archeological data. 

Genetics and linguistics are brave new worlds 
in archeology and anthropology, and a century 
from now these disciplines will have dramatically 
advanced our understanding of the past movements 
of human populations. Technology, by virtue of its 
ubiquity in the archeological record, is one of few 
aspects of society that can likewise be charted on a 
grand scale. To facilitate such an effort, classifica
tions of the material record needs to shift from form 
to phylogeny to examine the processes of cultural 
transmission and change. 

Bordes, Spaulding, and Kroeber 

Constructing a phylogenetic classification re
quires smashing the glass jars, the archetypes, that 
reveal only a flat world drawn in black and white. 
Three notions form one basis for a phylogenetic 
classification. First, Bordes's dichotomy defines two 
aspects of a lithic form, the formal attributes on one 
hand and the underlying technological processes 
responsible for its production on the other. It is the 
latter that is the appropriate basis for classification. 
Second, according to Spaulding, the relationships 
among objects or classes are at least as important as 
the entities in and of themselves. Third, to Kroeber, 
cultural patterns and processes are explicable by a 
grand unifying theory, cultural evolution. 

False Dichotomies: Final Thoughts 

Johnson (1989:194) called for a shift away from 
"static and isolated" categories and the consequent 
false dichotomies in the classification of Texas pro
jectile points. He argued for a "non-Aristotelian" 
approach, although the meaning of this term is 
perhaps elusive. To illustrate the conundrum, and 
provide a resolution to the classification of Texas 
projectile points, we can tum to an ancient parable 
from Aristotle's time. In this parable, the problem of 
Theseus's ship represents a class of problems known 
as the sorites paradox, which addresses entities, like 
projectile point types, that change incrementally to 
become something other than what they were. 

As recorded by Plutarch (Vita Thesei, 22-23) 
writing ca. 310 B.C., the parable goes something 
like this. In the Heroic Age of early Greece, af
ter breaking Crete's domination over the Greek 
city-states, the Athenian hero Theseus sailed home 
on a galley. For many years after the event, the 
Athenians each year paraded the ship around the 
harbor to commemorate their liberation. Over time, 
pieces of the ship wore out, and one after another, 
a plank here and oarlock there, components were 
replaced. In time, the vessel was comprised almost 
entirely of new parts. At this point, based on a clear 
continuity of form and function, even though almost 
entirely lacking its original parts, the ship would 
still be considered as "Theseus's ship." Likewise, in 
modem times most people see historical continuity 
in today's Statue of Liberty or Eiffel Tower, both of 
which have been partially or totally rebuilt of new 
parts. However, according to a later addition to the 
parable, suppose the original pieces of the ship were 
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kept by the Athenian curator of antiquities. At some 
point, after tedious reconstruction, the curator un
veiled the fully reconstructed ship from its original 
parts, the authentic historical ship. The question is: 
which is "Theseus's ship" and when did one cease 
to be "Theseus's ship"? 

From Aristotle's day until fairly recently, the 
conundrum of Theseus's ship was considered to be 
a paradox in that there are two equally plausible, but 
conflicting, conclusions. "Theseus's ship" was one 
or the other, either the one with direct functional 
and morphological continuity or the one compris
ing historically authentic parts. However, the "non
Aristotelian" view of recent years is that there are 
no such things as paradoxes, only flawed categories 
that seem to create contradictions. Regarding The
seus's ship, seeming contradictions arise from static 
notions of identity that do not allow for change 
and process. The problem addresses a process: the 
original ship decayed, fell apart, and its parts were 
replaced and reconfigured elsewhere. One of the 
ships is the reconstructed one, and the other is the 
utterly renovated one. The problem is similar to the 
question of whether a glass is half empty or half full. 
The very way the question is posed forces us into 
seeing it one way or the other, rather than seeing it 
in other ways, such as simultaneously half-full and 
half-empty, or simply objectively (an eight ounce 
glass with four ounces of water), or many other 
ways. The notion of Theseus's ship is, in a way, 
an archetype, a static mental picture that does not 
entail the subtle changes taking place over time. 
The result of the flawed categories leads to seeming 
contradictions and misunderstanding of the actuali
ties at work. 

Points are rarely considered simultaneously 
Folsom and Clovis points. Instead, they are stuffed 
into one of the two either/or categories. Transitional 
points are occasionally recognized, but what is meant 
by the term "transitional" is almost never defined. 
If a point technology changes incrementally over 
time to become something other than what it was, 
then such static categories are unrealistic, although 
undoubtedly useful at some level. The resolution 
of the Theseus ship conundrum lies in the very fine 
details at the interface between two processes, one 
ship ceasing to exist and the other's beginning. The 
crux of classification lies in the nature of boundaries. 
In classes of things that grade into one another in 
a continuity of variation, categorization needs to 
be comprehensive and inclusive of the vagueness 
and processes at the margins of types. Otherwise, 

fundamental problems and contradictions arise, 
which obstruct alternative ways of looking at the 
problem. 

As is always the case with myth, there is more 
to the story. Regarding the ship parable, Theseus 
was sent to Minos as a sacrificial victim to the 
Minotaur, a half-bull, half-man beast living in 
the Labyrinth. Ariadne, prior to Theseus entering 
the maze, gave him a golden thread that allowed 
him to retrace his steps after slaying the beast. 
Similarly, Johnson called for such a thread in his 
non-Aristotelian approach to the classification of 
points, one more consistent with a Platonic view 
of continuous flux among categories. Plato argued 
that "the golden thread of reason" constituted the 
one quality that led humanity from primitive dark
ness. In classification, the relationships among 
lithic technologies and the classes of things serve 
as the principal line of evidence, logical relation
ships representing Ariadne's golden thread, which 
will lead archeologists back into the darkness to 
reconstruct the past. If, therefore, we are to achieve 
Spaulding's fundamental objective, to understand 
the relationship between any two classes of things, 
we must adopt a phylogenetic, population-based 
view of categories. 
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Figure 1. Plan of Austin byW. H. Sandusky, dated 1839 (Austin Public Library 1975:4). 

comm1ss10ners to find an alternative material. 
Ultimately, they settled on Texas granite, quarried 
from near Marble Falls (RDTLC 1998:24-25). 

The Capitol Board accepted the building on De
cember 8, 1888. It sits on 22 acres of grounds, and is 
in the Renaissance Revival style (Figure 3), modeled 
after the U.S. Capitol. In plan, the building is shaped 
like a Greek cross, with a rotunda and dome in the 
center (Figure 4). The building stands 319 feet tall, 
covers 2.25 acres, and contained 392 rooms when it 
originally opened (RDTLC 1998:32-33). 

Time 

The site-planning implications of the Texas 
Capitol include the cornerstone laying ceremony, 
which included a grand procession, attended by 
distinguished military and civic leaders, members of 
the state government, and other prominent members 
of the state and local community. The ceremony 
took place on March 2, 1885, the 49th anniversary 

of Texas Independence (RDTLC 1998:27). The 
ceremony ritually linked the placement of the cor
nerstone to the founding of Texas in time. Inside the 
16,000 pound red granite stone, the builders placed 
what is essentially a cache (Figure 5). In complex 
societies, caches are ritually placed deposits, often 
associated with the dedication of a monument or 
building. The zinc box in the capitol's cornerstone 
fits this description. Inside the box were a variety 
of "historical mementos" that had been assembled 
by the State Treasurer, Francis R. Lubbock, includ
ing Republic of Texas and Confederates States of 
America currency, a stone from the old capitol build
ing, an 1862 meal ticket worth 25 cents, an Austin 
city directory, and a history of the gavel used in the 
cornerstone ceremony (RDTLC 1998:27). 

Space 

The capitol building is an example of the politi
cal aspect of site planning described by Ashmore 
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TEXAS WRIT SMALL: 
AUSTIN AS A MICROCOSM 

The plan of historic downtown Austin, Texas, 
although now obscured by more than a century of 
growth, is a classic example of site planning at work. 
The architects and planners created a microcosm of the 
Republic of Texas in the layout of the city, although the 
political symbolism was not completed until nearly six 
decades later, after Texas had become a state. 

Creating a New Capitol 

The driving force behind the founding of Austin 
was Mirabeau B. Lamar, the second president of 
the Republic of Texas. In 1839, the Texas Congress 
sent a commission to locate a suitable spot for a new 
capital-numerous lawmakers considered Houston, 
the seat of Texas government at the time, to be a 
"wretched mudhole" -between the Colorado and 
Trinity rivers, north of the Old San Antonio Road 
(Humphrey 1997:2). Lamar had actually instructed 
the commission to visit a spot where he had camped 
the previous year at the confluence of Shoal Creek 
and the Colorado River, and it was this location, the 
site of a small settlement known as Waterloo, that 
was selected as the location for the new capital city 
(Humphrey 1997). 

The commission purchased 7, 735 acres ofland 
on which to construct the new city. Although Water
loo was essentially a frontier settlement surrounded 
by wilderness at the time, it was centrally located 
within the national territory. Lamar saw great eco
nomic promise for the location (Humphrey 1997). 
Additionally, the area had a healthy climate, abun
dant fresh water, fertile soils, and striking natural 
beauty (Research Division of the Texas Legislative 
Council [RDTLC] 1998:18). 

The task of actually designing and building the 
new city fell to Edwin Waller, a friend and political 
ally of Lamar. Waller and two surveyors, L. J. Pilie 
and Charles Schoolfield, selected a 640 acre site 
out of the 7,735 acres available to build the new 
city (Humphrey 1997:2-3). The parcel was roughly 
situated between Waller Creek on the east and Shoal 
Creek on the west, and fronted the left bank of the 
Colorado River (Figure 1). The plan used by Waller 
and his team was a 14 square block grid, bisected 
by Congress Avenue, which ran from the Colorado 
River north to Capitol Square, a two square block 
of land on a high point near the northern end of the 
town (Figure 2). 

Site-Planning Implications 
in Austin's Design 

The grid-pattern layout of the new settle
ment was typical of American towns at the time, 
but Waller transformed a simple street plan into 
a microcosm of the Republic of Texas with a few 
simple conventions. East Avenue and West Avenue 
marked the eastern and western limits of the town, 
respectively; North Avenue delineated the northern 
limits of the grid, while the Colorado River, fronted 
by Water Avenue, marked the southern limits of the 
town (see Figure 2). Designed in this way, the plan 
essentially says "this is a map, not just a city." The 
only other avenues on the original plan are Congress 
Avenue, running north-south through the center of 
the grid, and College Avenue, running east-west and 
intersecting Capitol Square. The other north-south 
streets were named, in geographical order, for Texas 
rivers, with Sabine Street on the east and Rio Grande 
Street on the west. The east-west streets were all 
named for Texas trees, and, while those designations 
were changed to numbers in the 1880s, the memory 
of the original street names is maintained by various 
bars, restaurants, and festivals over 170 years later. 

Essentially, the original layout of Austin rep
licated in miniature (i.e., created a microcosm) the 
Republic of Texas by mapping the physical geogra
phy of the nation onto the street plan of the city. The 
full realization of the site plan would have to wait, 
however, until the Capitol building was constructed 
on the block set aside as Capitol Square. For a va
riety of factors beyond the scope of this article, the 
final Capitol was not constructed until nearly 50 
years after the town was created, long after Texas 
had become a state. 

THE TEXAS CAPITOL: 
A TEMPLATE FOR MANIPULATING 

TIME, SPACE, AND MEANING 

It was not until November 20, 1880, that the 
Texas state government solicited building plans 
for the final Capitol building. Ultimately, the plan 
submitted by E. E. Meyers was chosen as the winning 
design (RDTLC 1998:20). Groundbreaking took 
place on February I, 1882, although construction 
was delayed for another year. While the original 
plans called for the building to be made of Texas 
limestone, the inferior quality and uneven color of 
the first shipment of stone prompted the planning 
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builders of cities and towns thought about their 
world and their place within it. For example, Sa
buro Sugiyama (1993) puts forth a compelling ar
gument that the ancient Mexican city of Teotihua
can not only replicates the ancient Mesoarnerican 
world view in its arrangement of buildings, streets, 
and other features, but also that the Feathered Ser
pent Pyramid cornrnernorates the creation of time 
and space. Presumably, Teotihuacan represented, 
to its rulers, inhabitants, and neighbors, both the 
center of the world and the place where tirne began 
(Sugiyama 1993). 

What rnany people find surprising is that 
Western cultures symbolically manipulate archi
tecture to irnbed meaning within the landscape. A 
cornrnon and obvious example is the typical layout 
of a Catholic or Episcopalian cathedral, which, 
when viewed frorn above, forms a cross. Western 
culture, however, embeds meaning on rnuch larger 
scales than individual buildings. This article pres
ents a site-planning analysis of historic downtown 
Austin as an example of how 19th century Texan 
and American planners symbolically manipulated 
space-and tirne-to create a microcosm of Texas 
and express a particular ideology. 

BACKGROUND ON SITE PLANNING 

My own exposure to the study of meaning in 
architecture and site plans carne in graduate school 
while conducting rny dissertation research in the 
Maya area. My dissertation research was heav
ily influenced by Wendy Ashmore (1989:272), a 
prime proponent of researching meaning in the 
layout of Maya sites, who defined site planning as 
"the deliberate, self-conscious aspect of settlement 
patterning, at scales from individual structures 
through regional landscapes." Attempts to decipher 
meaning in Maya sites, features, and structures 
have been common during the past two decades 
(e.g., Ashmore 1986, 1989, 1991, 1992; Ashmore 
and Sabloff 2002, 2003; Brady 1997; Brady and 
Ashmore 1999; Chase and Chase 1998; Cheetam 
2004; de Montrnollin 1989; Dunning et al. 1999; 
Fash 1998; Houk 1996, 2000, 2003; Houston 1998; 
Johnson and Gonlin 1998; Mathews and Garber 
2004; Miller 1998; Scarborough 1998; Tourtel
lot et al. 2002, 2003; Zaro and Lohse 2005). The 
idea that meaning is expressed in architecture, of 
course, can be applied to other parts of the world, 
and observations that settlements and cities from 

ancient civilizations were planned based on some 
basic set of principles have been rnade for a vari
ety of New World cultures, including Teotihuacan 
(e.g., Heyden 1981; Sugiyama 1993), the Inca (e.g., 
Gasparini and Margolies 1980; Hyslop 1990), the 
Olmecs (e.g., Freidel et al. 1993; Reilly 1994), the 
Zapotecs (e.g., Flannery and Marcus 1976), and 
the Aztecs (e.g., Tichy 1981; Van Zantwijk 1981). 

Site planning was and is used by different cul
tures to express cosmological and political sym
bolism (Ashmore and Sabloff 2003:233). Many 
cultures use a cosmological template to plan the 
physical layout of settlements, thereby creating a 
symbolic map of their worldview (Ashmore 1989). 
The purpose for doing this is twofold: "adopting 
a cosmic template puts the built environment in 
harmony with the universe, and when ... specific 
locations within the cosmos have strong implica
tions of power, the cultural landscape will serve to 
proclaim the authority of those who occupy power
irnbued positions" (Ashmore 1989:272). Beyond 
the cosmological implications, there is a political 
agenda to site planning: an "important means 
of enhancing the political aura of a place is by 
constructing it to resemble locales of established 
stature" (Ashmore and Sabloff2002:203). In other 
words, rulers express their political authority and 
their affiliation with executors of like projects by 
cornrnissioning monumental constructions that 
emulate powerful sites. The use of site planning 
to express oneness with the political elite was 
clearly exploited in multiple instances (Ashmore 
1989:273). 

Another element of site planning, not specifi
cally addressed above, is the manipulation of time 
as well as space to enhance the meaning of a place. 
Modern and archeological cultures commemorate, 
celebrate, and acknowledge important events by 
deliberately conducting rituals or ceremonies on 
the same date. Often, the dedication of an impor
tant building is scheduled on the anniversary of a 
symbolic event, thereby linking the modem place 
to a tirne and action in the past. Among the ancient 
Maya, twin temple complexes were built at Tikal 
to rnark the end of k 'atuns (periods of 7,200 days). 
Our own society recently dedicated the cornerstone 
of the planned 1 World Trade Center, also known as 
the Freedom Tower, in New York on July 4, 2004. 
The dedication date and the planned height of the 
building (1,776 feet) are deliberate manipulations 
of tirne to symbolically link the structure to the 
independence of America. 
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ABSTRACT 

Archeologists and cultural geographers have long recognized that cultures around the world manipulate 
architecture and landscapes to convey meaning. Archeologists working among complex societies refer to the 
practice of symbolically structuring the built environment as site planning. Rulers would use site planning for 
two common purposes: first, to symbolically recreate or express a cultural worldview by creating a microcosm of 
the universe or cosmos, and, second, to politically link a site or building to a powerful peer through architectural 
emulation. In addition to conveying symbolic information through architecture, site planning can also include 
the manipulation of time to relate events in the present to important dates in the past. I examine the historic plan 
of downtown Austin, Texas, from a site-planning perspective. The leaders of Texas created a microcosm of the 
republic in the design of Austin in the late 1830s and decades later completed the plan with the construction of 
the state capitol building. The Texas Capitol is an early example of a site-planning template, a set of principles, 
for building state houses in the United States. By manipulating events in time and expressing ideology through 
architecture, the architects and builders of Austin and the Capitol not only linked Texas to the political sphere of 
the U.S. Capitol, but also expressed the ideology of democracy in a distinctively Texan way, one that harkened 
back to the founding of Texas as a nation. 

INTRODUCTION 

The symbolic manipulation of space through 
architecture has been documented for a variety of 
archeological and anthropological cultures (e.g., 
Ashmore and Sabloff 2002; Aveni and Hartung 
1986; Blier 1987; Kuper 1972; Mathews and Gar
ber 2004; Tate 1992; Tuan 1974), and the study 
of the meaning of the built environment and the 
way in which the landscape functions as text that 
communicates specific cultural information has 
fascinated cultural geographers for some time (e.g., 
Duncan 1990; Rapoport 1982; Tuan 1974; Wheat
ley 1967). Burials (Becker 1988; Blier 1987; Coe 
1988; Hall 1989), caches (Chase and Chase 1998; 
Hammond 1987), and households (Blier 1987; 
Donley 1982; Nabakov and Easton 1989) have 
been shown to be symbolically structured and, in 
some cases, have been interpreted as microcosms, 
"providing ever-present spatial charts of the emic 
structure of social and ideological relationships" 
(Ashmore 1991: 199) through the physical pattern
ing of activities and artifacts. At a much larger lev
el, entire sites and landscapes have been analyzed 

as symbolically ordered microcosms (Ashmore 
1991; Benson 1981; de Montmollin 1988, 1989; 
Duncan 1990; Hyslop 1990; Kowalski 1994, 1996; 
Reilly 1994; Sugiyama 1993; Tate 1992; Tourtellot 
et al. 2003; Tuan 1974). 

In most archeological cases, studying the 
meaning of the built environment is difficult at 
best because the cultures in question, even if they 
had written language, most likely did not record 
information about how or why they built particular 
sites the way they did. Furthermore, archeologi
cal sites, particularly cities and towns of complex 
societies, are frequently accretionary, expanding 
through time both vertically and horizontally. What 
may have been a coherent and meaningful plan at 
one point in time may be completely distorted and 
obscured by subsequent expansion, renovation, and 
remodeling. The longer and more complicated the 
political and architectural history of a site, the more 
difficult it is to discern individual planning agendas 
(Ashmore and Sabloff 2002). 

Despite these limitations, site-planning ap
proaches, defined below, have the potential to 
reveal new and useful information about how the 
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Character matrix editor for matrix "Character States" 
Type of matrix: Standard Categorical Data (compacted) 
Numberofcharacters:7 
Numberoftaxa:93 

Abasolo 
Almagre 
Andice 
Angostura 
Axtell 
Baker 
Bandy 
Barber 
Bell 
Big Sandy 
Bulverde 
Carrizo 
Carrollton 
Castroville 
Catan 
Charcos* 
Clovis 
Conejo 
Cossatot 
Dallas 
Dalton 
Dari 
Dawson 
Delhi 
Desmuke 
Early Stemmed 
ESLanceolate 
Early Triangular 
Edgewood 
Elam 
Ellis 
Ensor 
Epps 
Evans 
Fairland 
Figuroa 
Firstview 
Folsom 
Frio 
Ga,y 

,_ ..... ,_ ..... 
- -

Appendix 2. Geographic Distribution. 
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Godley 
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Gower 
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Hoxie 
Jetta 
Johnson 
Keithville 
Kent 
Kinney 
Kirk* 
LaJita 
Lange 
Langtry 
Lerma 
Lone Oak 
Marcos 
Marshall 
Martindale 
Matamoros 
Meserve 
Midland 
Milnesand 
Montell 
Morhiss 
Morrill 
Motley 
Neches River 
Nolan 
Paisano 
Palmer 
Palmillas 
Pandale 
Pandora 
Pedernales 
Pelican 
Plainview 
Pontchartrain 
Refugio 
SanPatrlce 
Scottsbluff 
Shumla 
Sinner 
Tortugas 
Travis 
Trinity 
Uvalde 
Val Verde 
Wells 
Williams 
Woden 
Yarbrough 
Zo= 
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Type Age* General Notch Base/ Stem Shoulder Lateral Stem Barbs Basal 
Shape Shape Concavity Plane 

Pandora 4 3 1 2 1 

Pede males 4 3 4 2 3 1 2 2 

Pelican 2 3 1 4 2 1 1 2 

Plainview 1 1 1 2 1 2 1 2 

Pontchartrain 4 3 1 2 3 2 1 3 

Refugio 4 1 1 5 1 1 1 3 

San Patrice 1 3 1 2 2 2 1 2 

Scottsbluff 1 3 1 2 3 2 1 1 

Shurnla 4 3 2 2 1 1 3 1 

Sinner 4 3 4 2 3 1 2 l 

Tortugas 4 2 1 2 1 1 1 

Travis 3 3 1 2 2 2 1 1 

Trinity 4 3 1 3 2 2 1 1 

Uvalde 2 3 4 3 3 1 1 2 

Val Verde 4 3 1 3 2 2 1 2 

Wells 3 3 1 4 2 2 1 1 

Williams 4 3 4 5 3 1 2 3 

Woden 3 3 1 2 2 3 1 1 

Yarbrough 4 3 1 2 3 2 1 1 

Zorra 3 3 1 3 2 2 1 1 
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Type Age* General Notch Base/ Stem Shoulder Lateral Stem Barbs Basal 
Shape Shape Concavity Plane 

Fairland 4 3 3 3 3 1 1 2 

Figuroa 5 3 3 3 3 1 1 3 

Firstview 1 1 1 2 1 1 1 1 

Folsom 1 1 1 2 1 1 1 2 

Frio 4 3 4 3 3 1 1 2 

Gary 4 3 1 4 3 3 1 3 

Godley 4 3 1 3 3 2 1 3 

Golondrina 1 1 1 3 1 2 1 2 

Gower 2 3 1 2 3 2 1 2 

Hell Gap 1 3 1 4 2 2 1 2 

Hoxie 2 3 1 2 2 2 1 2 

Jetta 3 3 2 2 1 1 2 2 

Johnson 3 3 1 2 3 2 1 2 

Keith ville 2 3 3 3 2 1 1 2 

Kent 4 3 1 2 3 2 1 1 

Kinney 4 2 1 2 1 1 1 2 

Kirk 2 3 1 3 2 2 1 2 

La Jita 3 3 1 2 2 2 1 1 

Lange 4 3 4 3 3 1 2 1 

Langtry 4 3 1 4 3 3 1 1 

Lerma 3 1 1 4 1 1 1 3 

Lone Oak 3 3 4 5 3 1 1 3 

Marcos 4 3 4 3 1 1 3 1 

Marshall 4 3 4 3 3 1 3 2 

Martindale 2 3 4 3 3 1 2 2 

Matamoros 5 2 1 3 1 1 1 1 

Meserve 1 1 1 2 1 1 1 2 

Midland 1 1 1 2 1 1 1 2 

Milnes and 1 1 1 2 1 1 1 1 

Montell 4 3 4 3 3 1 2 2 

Morhiss 4 3 1 2 3 2 1 3 

Morrill 3 3 1 2 2 2 1 1 

Motley 4 3 4 3 3 1 2 3 

Neches River 4 3 1 3 3 1 1 3 

Nolan 3 3 1 2 2 2 1 1 

Paisano 5 3 3 3 2 1 1 2 

Palmer 3 3 4 3 3 1 2 1 

Palrnillas 4 3 3 5 3 1 1 3 

Pandale 3 3 1 3 2 2 1 1 
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Appendix 1. Coded Projectile Point Matrix. 

Character matrix editor for matrix "Character States" 

Type of matrix: Standard Categorical Data ( compacted) 

Number of characters: 7 

Number of taxa: 93 

Type Age* General Notch Base/ Stem Shoulder Lateral Stem Barbs Basal 
Shape Shape Concavity Plane 

Abasolo 4 2 1 3 1 1 1 3 

Almagre 4 3 1 4 3 3 1 3 

Andice 3 3 2 2 1 1 3 1 

Angostura 1 1 1 4 1 1 1 

Axtell 4 3 4 5 3 1 2 3 

Baker 2 3 4 3 3 1 2 2 

Bandy 2 3 4 3 1 1 3 2 

Barber 1 1 1 2 1 1 1 2 

Bell 3 3 2 2 1 1 3 1 

Big Sandy 2 3 3 2 3 1 1 2 

Bulverde 4 3 4 2 3 1 2 1 

Carrizo 4 2 2 3 1 1 1 3 

Carrollton 4 3 1 2 3 2 1 1 

Castroville 4 3 2 2 1 1 3 3 

Catan 5 2 1 5 1 1 1 3 

Charcos 4 3 2 2 3 1 1 1 

Clovis 1 1 1 2 1 1 1 2 

Conejo 5 3 4 3 1 1 3 2 

Cossatot 3 3 4 3 3 1 2 2 

Dallas 4 3 1 4 2 3 1 1 

Dalton 1 1 1 3 1 2 1 2 

Darl 5 3 1 3 3 2 1 2 

Dawson 4 3 1 2 3 2 1 3 

Delhi 4 3 1 2 3 2 2 1 

Desmuke 4 1 1 4 1 1 1 3 

Early Stemmed 1 3 4 3 3 2 2 2 

ES Lanceolate 1 3 1 4 1 2 1 2 

Early Triangular 3 2 1 3 1 1 1 2 

Edgewood 5 3 1 3 1 2 1 2 

Elam 4 3 1 2 3 2 1 1 

Ellis 4 3 4 3 1 1 2 1 

Ensor 4 3 3 3 1 1 1 1 

Epps 4 3 4 3 3 1 2 3 

Evans 4 3 3 5 3 1 3 
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Figure 2. Plan of Austin used by Waller to lay out the new capital (Austin Public Library 1975:4). Street and avenue 
names have been added for clarity. Note the spellings of La Baca and Brassos on the original plan. 

and Sabloff (2002:203): the emulation of power
ful sites. The Texas Capitol was one of the "first 
wave" statehouse projects identified by Goodsell 

(2001:57). Eleven states built new capitols after 
the Civil War between 1866 and 1886, including 
Texas. Importantly, the U.S. Capitol had reached 
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Figure 3. Photograph of the Texas Capitol. Photo by the author. 

its modem-day appearance with the completion of 
the dome in 1863 and other major construction by 
1864 (Goodsell 2001:78). Of the 11 first-wave state
houses, only the Texas Capitol resembles the U.S. 
Capitol in style (Goodsell 2001:78). Hitchcock and 
Seale (1976: 187) rather prosaically note: 

Of all the capitols of the Golden Age, 
Austin's-with its tall dome rising over 
a colonnaded drum, and its sprawling 
wings-was most like a parody of the 
national Capital. .. Sharp in line, sensitive 
in texture, the huge mass is even more 

impressive because of the rough quarry 
finish. There is a mountainlike grandeur 
and variety to the Capitol. Evening brings 
a purple cast to the earth-red surfaces; at 
daybreak the granite is gold in the sun. 

What may be lost on a modem-day visitor to 
the Texas Capitol is its size. Most estimates place 
the building about 7 feet taller than the U.S. Capitol, 
and at the time the building opened, it was boasted 
to be the seventh largest structure in the world 
(Hitchcock and Seale 1976:188). While the modem 
skyline of Austin obscures the view of the Capitol 
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Figure 4. Meyers' original plans for the Capitol: ( a) elevation drawing; (b) plan of the first floor. After Texas Legislative 
Council (1991 :29-30). Note thatthe porticos on the east and west ends of the building were eliminated in the final plans. 

today, in 1888 it towered over the city; its first story 
was higher than the rooftops of the stone buildings 
along Congress Avenue (Figure 6; Hitchcock and 
Seale 1976:187). Its dedication made national news 
(Figure 7). 

Meaning 

While there is meaning embedded in the build
ing itself, as discussed below, ideology is more 
overtly expressed in the capitol grounds and the 
building's adornments. Texas' Capitol is one of 
15 statehouses to have a statue on top of its dome 
(Goodsell 2001:95). The original Goddess of Lib
erty (Figure 8) was a 2,000 pound, 16 foot high zinc 
statue of a goddess with a sword in her right hand 
and the star of Texas raised high in her left hand 
(RDTLC 1998:33). 

Alongside the expression of liberty are symbols 
commemorating the history of Texas. As part of the 
1936 renovation of the Capitol, the rotunda's colored 
glass floor was replaced with one of marble. In the 
center of the rotunda, the terrazzo floor depicts the 
seals of the six sovereign nations that have governed 
Texas, with that of the Republic of Texas forming 
the central design (Figure 9). The floor in the south 
foyer commemorates 12 battles fought as part of 
Texas' bid for independence: crossed torches, rep
resenting victory, appear alongside the names of 
the battles (Texas Legislative Council 1991:98). A 
copy of the Texas Declaration of Independence and 
a copy of the 1861 Ordinance of Secession are also 
on display in the south foyer. 

The grounds of the Texas Capitol-like the pub
lic space around many state capitols-house a col
lection of monuments and symbols. Many of these 
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Figure 5. Photograph of the Capitol's cornerstone. Photo by the author. 

Figure 6. Photograph of victory parade on Congress Avenue in 1918 (Austin Public Library 1975:130). Note how 
the Capitol towers over the other buildings along Congress Avenue. 
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Figure 7. November 1, 1887, cover of 
The Chicago Illustrated Graphic News 

advertising "the proposed grand military 
and civic celebration to be given in honor 

of the completion and dedication of the 
Texas State House in May, 1888" (Austin 

Public Library 1975:61). 

TH HIC Li.(lST r ELI 

€tRAPHIC· ftEWS 

Figure 8. The Goddess of Liberty before being raised to the top of the dome in 1888 (RDTLC 
1998:33). Note that the symbols of liberty include a sword and a lone star. 
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Figure 9. Terrazzo floor of the rotunda with the seals of the six nations that governed Texas (photograph by the author). 
Note the central position of the Republic of Texas seal. 

are related to war, including twin cannons used in 
the Texas revolution and the Civil War, a memorial 
commemorating the Battle of the Alamo, a bronze 
figure of a Confederate solider atop a granite shaft, 
and a bronze statue of a Spanish-American War sol
ider (Texas Legislative Council 1991). All of these 
were dedicated after the Capitol was completed, but 
they reflect the importance of the Capitol grounds 
as a sacred place. 

A Site-Planning Template 

Another element of site planning that has not yet 
been discussed is the concept of templates. A template 
is a pattern or model based on a set of established 
rules or principles, which is used to plan the layout 
of a building, site, or settlement (Houk 1996:71). As 
one of the first wave state houses following the Civil 
War, the Texas Capitol actually helped establish a 
site-planning template for how state capitols should 
be built. Goodsell (2001:15) notes: 

The ideal type of the American statehouse 
possesses six interrelated elements: (1) a 

prominent site, (2) parklike grounds, (3) 
cruciform massing, (4) a central dome, (5) 
a temple front, and ( 6) a grand central space. 

Goodsell (2001) discusses the template for state 
capitols described above in much more detail, but 
the important point here is that the Texas Capitol 
was an early example of how to built a state house 
in the decades following the Civil War. As Hitch
cock and Seale (1976:3) observe, architectural 
features of state houses "developed into symbols ... 
taking on an abstract authority ... The acceptance of 
the symbols was the first major event in American 
architecture." 

The reason rulers and builders adopt a site
planning template is to establish "'appropriate arenas' 
for conducting official actions, whether or not the 
activities themselves are visible to the public ... 
Persons of high civic rank should live and work in 
settings befitting their authority and prominence, 
as well as the importance of their activities" 
(Ashmore 1989:272-273). Through the repetition 
of architectural and site planning elements, state 
capitol buildings have become "locations marked 
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with multiple and redundant messages signaling 
authority" (Ashmore 1991:199). Using a template 
also enhances the meaning of a place by relating to 
established locales: "If a place looks like a recognized 
seat of authority, people behave there accordingly" 
(Ashmore and Sabloff 2002:203). 

DISCUSSION 

Yi-Fu Tuan (1974:247), a cultural geographer, 
observes that "as artifact the city reflects human pur
pose." The world-view of a culture is reflected and 
sustained by the semiotic potency of architecture 
(Tuan 1974:152). Austin's historic downtown is an 
example of such an artifact, creating a microcosm 
of the young nation-turned-state and reflecting the 
political ideology of Texas in the 19th century. 

Austin's original plan satisfies both the cosmo
logical and political purposes of site planning de
scribed by Ashmore and Sabloff (2002), but does so 
with an uniquely Texas flair. First, the 1830s gridded 
layout of streets recreated the physical geography of 
Texas, creating a microcosm of the young nation, 
and placed the future home of the Capitol building 
in a spot of prominence. Second, with the eventual 
completion of the Capitol in the late 1880s, the site 
plan emulated the U.S. Capitol in Washington, D.C., 
thereby expressing oneness with the political elite 
of the nation. It also helped establish a site-planning 
template for how to plan and build a statehouse. 

What makes the capital city's site planning 
uniquely Texan is the way in which time and space 
were manipulated to communicate a powerful link 
to Texas' history as an independent nation. From its 
founding in wilderness, Austin "was an expression 
of that curious ailment, Texas Republic national
ism" (Hitchcock and Seale 1976:103). While that 
nationalism gave way to statehood, Texas's status 
as a once-independent nation became an important 
part of the political and social identity of the state. 
From a site-planning perspective, this element of 
Texan identity is expressed in the manipulation of 
time to schedule important ceremonies on symboli
cally important dates (i.e., the Capitol's cornerstone 
ceremony on the 49th anniversary of Texas indepen
dence, and the renovation of the rotunda's floor to 
commemorate the Texas centennial). 

This identity is also expressed in architecture. 
While the Renaissance Revival style of the Capitol 
conjures images of the U.S. Capitol, the execution of 
the design reflects Texan identity. The use of native 

stone on the exterior links the building physically to 
the microcosm created by the layout of Austin. Per
haps more overtly, the renovated rotunda floor places 
the seal of the Republic of Texas in the center of the 
rotunda, which Goodsell (2001:29) has described as 
"the sacred heart of a civic temple." 

Hitchcock and Seale (1976:3) have called state 
capitols temples of democracy, created by legislators 
"who saw in the dramatic possibilities of architec
ture a means of expressing the spirit of liberty." The 
Texas Capitol is no exception, but here, too, the 
expression of the spirit of liberty is uniquely Texan. 
The Goddess of Liberty stands, not like the Statue 
of Liberty in New York with a torch and book of 
law, but with a single star and a sword. The imagery 
reminds the visitor that liberty, for Texas, was battle 
born; the 1936-renovated south floor reinforces this 
meaning with the names of important battles in the 
fight for independence. 

Kuper (1972:421) notes, "there is a condensa
tion of values in particular sites." I would argue that 
the Texas Capitol, occupying as it does a central 
spot in a microcosm of Texas, is such a site. History, 
ideology, and cultural identity are embedded in the 
meaning of the place and symbolically communi
cated through architecture and site plan. 
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Dental Pathology as an Ethnic Marker 
on the Upper Texas Coast 

Matthew S. Taylor 

ABSTRACT 

During the Late Prehistoric, Protohistoric, and Historic periods, the upper Texas coast near Galveston Bay was 
home to two different cultural and linguistic groups of contact-era Native Americans. Both, the Akokisa and 
Karankawa, were hunting-gathering-fishing people who are difficult to discern in regards to material culture, 
at least in the vicinity of Galveston Bay. As a result, the ethnic identity of those buried in aboriginal cemeter
ies in the region is inconclusive. A study of dental disease rates was conducted of three aboriginal cemeteries 
in Southeast Texas: Caplen Mound, Jamaica Beach, and Mitchell Ridge. Comparisons of the frequencies of 
six dental pathologies (caries, dental abscess, linear enamel hypoplasias, antemortem tooth loss, calculus, and 
pulp exposure) revealed close similarities between Mitchell Ridge and Jamaica Beach, but significant differ
ences between Mitchell Ridge and Caplen Mound. Since Caplen Mound is regarded as representing Akokisas, 
the differences in pathology between the three cemetery populations are likely the result of different cultural 
choices in food selection and preparation. This indicates that the individuals buried in these three cemeteries 
represent two culturally distinct groups of people. 

INTRODUCTION 

Dental disease is strongly influenced by cul
tural decisions regarding food (Hillson 1996:283; 
Larsen 1997:80; Smith 1984) and non-masticatory 
use of the dentition (Costa 1980). As a result, den
tal pathology has the potential to identify cultural 
differences in archeological skeletal collections 
(Koritzer 1977). In fact, culturally-induced dental 
pathologies have been used to differentiate between 
agricultural and forager peoples (Larsen et al. 
1991) and even between different groups of forag
ers (Temple 2007). 

The primary purpose of this article is to exam
ine if frequencies of dental pathologies can be used 
to infer cultural differences between two different 
groups of hunter-gatherers that inhabited the up
per Texas coast. By examining the frequencies of 
dental disease, I seek to culturally identify the hu
man remains recovered from two cemeteries found 
on Galveston Island, Jamaica Beach (41GV5) and 
Mitchell Ridge (41GV66), by comparing them with 
a cemetery population of known cultural affiliation, 
Caplen Mound (41GV1) (Figure 1). Caplen Mound 
has been archeologically linked to the Akokisa 
(Campbell 1957), while Jamaica Beach and Mitchell 

Ridge may represent either Akokisa or Karankawa 
(Aten 1976; Powell 1994). 

Determining the ethnic identity of skeletal 
populations has gained in importance since the pas
sage of the Native American Graves Protection and 
Repatriation Act (NAGPRA) in 1990. Museums 
and curatorial facilities are required to inventory 
their collections and make good faith efforts to link 
skeletal collections with their cultural or biological 
descendants (Dongoske 2000). Therefore, research 
that differentiates between two similar groups of 
early hunter-gatherers may have importance for 
NAGPRA compliance issues. 

THE KARANKAWA AND AKOKISA 
OF THE TEXAS COAST 

The Galveston Bay area was home to two dis
tinct cultural groups around the time of European 
contact (see Figure 1). One of these groups, the 
Karankawa, inhabited the central coast of what is 
now Texas. They were a hunting-gathering-fishing 
people who banded together in small groups of 
around 30-40 people (Newcomb 1961). There were 
five loosely associated groups that are grouped as 
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Figure 1. Map featuring selected sites and geographic features of the Texas coast mentioned in the text. The historic 
boundaries of the Akokisa and Karankawa are drawn from Aten (1983). 

"Karankawa," including (from Corpus Christi Bay 
to Galveston Bay) the Copanes, Coapites, Cujanes, 
Caracaguases, and Coco (Ricklis 1992; Himmel 
1999:7). 

Karankawas have been associated with a spe
cific type of pottery known as Rockport. Ricklis 
(1992, 1996) has used Rockport phase ceramics to 
define the limits of Karankawa territory. Sites with 
Rockport pottery have been found from Matagorda 
Bay south to Baffin Bay and only extend inland 
about 40 km (25 miles), although isolated finds of 
Rockport pottery have been discovered as far north 
as Chambers County (Gilmore 1974:59). Arrow 
points from Karankawa sites consist mainly of the 
Perdiz style, which was widely used across Texas 

and is not culturally diagnostic to a specific Indian 
group (Turner and Hester 1999:227). 

The first European contact with the Karankawas 
(or similar peoples) was made in 1528, when Cabeza 
de Vaca and the remnants of the Narvaez expedition 
were shipwrecked on or near Galveston Island. 
Cabeza de Vaca and a few other survivors lived 
among the coastal Indians for several years before 
making their escape and arriving (after many trials 
and tribulations) in Spanish Mexico. Shortly after his 
arrival in Spanish territory, Cabeza de Vaca provided 
an intriguing but spotty account of the culture and 
habits of the native peoples of the Texas Gulf Coast 
(Chipman 1992:30; Krieger 2002). Cabeza de Vaca 
reported that there were two distinct groups on or 
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near Galveston Island that spoke different languages: 
the Han and the Capoques (Krieger 2002:31). 
Presumably, one of these groups was associated with 
the Karankawa and the other with the Akokisa (Aten 
1983:34-35; Hickerson 1998). 

The Akokisa inhabited the Galveston Bay 
area around the time of Spanish contact. Like the 
Karankawas, the Akokisa were a hunter-gatherer
fisher group that exploited the bays and estuaries of 
the Gulf coast. The Akokisa ranged from Galves
ton Island east to about the Neches River (Aten 
1983:31). Despite their forager way of life, the 
Akokisa are usually associated with the Southeast
ern Native American cultural sphere (Aten 1984; 
Newcomb 1961:321; Post 1962). There is some 
ethnohistoric evidence that the Karankawa of the up
per Texas coast and the neighboring Akokisas were 
on friendly terms with each other and, by logical 
extension, had adequate opportunities to exchange 
cultural ideas and genetic material. In 1777, Father 
Augustin Morfi accompanied a Spanish reconnais
sance of the upper Texas coast and visited Akokisa 
villages. He recorded that they were allies of the 
Karankawa and frequently accompanied them on 
raids (Post 1962). 

Aten (1983) and Ricklis (1992, 1996) have 
postulated similar hypotheses for the mobility pat
tern of the coastal-dwelling Karankawa and Akokisa 
based upon the archeological record. In wintertime, 
Akokisa groups would gather in large groups of 400-
500 individuals, but would disperse into smaller, 
band-sized groups during the warm months (Aten 
1983:319). Ethnographic information indicates that 
during the summer, the Akokisa would live along 
the coast in small groups and subsist on a variety 
of resources, including, but not limited to, whitetail 
deer, bird eggs, roots, fish, and shellfish (Aten 1984; 
Folmer 1940; Newcomb 1961:321). One of the few 
ethnohistoric accounts of Akokisa life is supplied to 
us by the French castaway Simars de Bellisle. De 
Bellisle was shipwrecked on the upper Texas coast 
in 1719 and lived among the local Akokisas for 
about 15 months. Although he did not go into great 
detail about Akokisa subsistence, he recorded that 
men would hunt deer and bison in the summertime 
while women dug "wild potatoes." In winter, they 
joined with other groups on the seacoast, but de 
Bellisle mentions a bison-hunting expedition to the 
interior (Folmer 1940). 

The mention of "wild potatoes" is notable. It is 
unclear what plant De Bellisle was describing, but 
it is likely one ( or more) of several species of edible 

geophytes. He recorded that the "wild potatoes" he 
had been given were cooked (Folmer 1940:216). 
Thoms (2008) has identified multiple species of ed
ible roots that are native to the south-central United 
States. These geophytes are rich in carbohydrates, but 
require prolonged cooking for human consumption. 

According to Ricklis (1992, 1996:24) the 
Karankawa gathered in large groups in the fall and 
winter around bayshore lagoons. Faunal remains 
from these sites include large numbers of shell
fish and fish. During the spring and summer, the 
Karankawas split up and moved inland to exploit 
the resources of the coastal prairies. Inland faunal 
assemblages demonstrate a focus on large game 
(bison and deer), with few fish or shellfish remains 
(Ricklis 1992). Zimmerman (1997:251-252) has re
fined these coastal subsistence patterns based on an 
examination of faunal remains from various coastal 
habitation sites. She suggests that both marine and 
coastal prairie resources were exploited year-round. 
In this scenario, Karankawa groups would have 
exploited either the coast or inland areas depending 
on their particular needs at the time. 

Like the Akokisa, ethnohistoric accounts of 
Karankawa food gathering also mention the ex
ploitation of geophytes. Information collected by 
Gatschet (1891:59) and Helm (1985:38-39) indi
cates that Karankawas collected roots and tubers, 
but did not cook them. Instead, the geophytes were 
pounded and soaked in water before rendered fit for 
consumption. 

While the availability of food resources is 
important for reconstructing past diets, cultural 
concepts regarding food preparation and consump
tion should not be ignored even though they are 
archeologically invisible (Malainey et al. 2001). 
Zimmerman (1997:89-92) gleaned the ethnohistoric 
record for evidence of food choice or taboos among 
the Texas coastal groups. She found several sources 
that had been overlooked by previous researchers 
of Karankawa subsistence strategies. These ethno
historic sources mention various taboos and food 
preparation practices among the Karankawa. A vari
ety of taboos were apparently associated with oyster 
consumption, which may have been a way of avoid
ing food-borne pathogens. Specific environmental 
occurrences, such as red tide, can lead to a buildup 
in harmful bacteria in oysters (Britton and Morton 
1989:105, 325). Zimmermann (1997:91) suggests 
that avoidance of oysters during these periods would 
have been a cultural response to past experience with 
disease outbreaks. 
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Refusal to eat certain foods, even though they 
are locally abundant, is not uncommon or undocu
mented among hunting and gathering peoples. For 
example, some hunter-gatherers may have avoided 
fish resources because of health problems associated 
with malabsorption of fat. In a study in the western 
plains of Canada, Malainey et al. (2001) determined 
that certain groups of hunter-gatherers did not exploit 
the spring runs of spawning fish. This was probably 
due to past experience. A change from a steady diet 
of lean red meat to fish can result in an inability to 
digest the fat found in fish. Consequences include 
malabsorption of fat, leading to steatorrhea, diarrhea, 
and a loss of energy (Zeman 1991). 

BIOARCHEOLOGICAL 
BACKGROUND 

Outside of the Galveston Bay area, both Karanka
wa and Akokisa burial sites have been found on the 
Texas gulf coast (see Figure 1). Probable Karankawa 
burials have been discovered at Shell Point (41B076) 
(Hole and Wilkinson 1973), Hog Island (41NU298) 
(TARL files 2003), and Cayo del Oso (41NU2) 
(Jackson et al. 2004). However, the Cayo del Oso site 
sample is probably largely made up of Late Archaic 
and early Late Prehistoric (A.D. 650-1000) burials 
(Hard 2002; Johnson and Hard 2008). While historic 
burials are present (Tomka and Mahoney 2004), the 
extent and number of Late Prehistoric, Proto historic, 
and Historic period burials is not well understood. 

Other than Caplen Mound, several other burial 
localities have been associated with theAkokisa (see 
Figure 1). Cemetery localities include Lawrence 
Island (41CH1) (Gilmore 1974; Woolsey 1932a), 
41CH13 (Ambler 1973:32-38), 41CH16 (Ambler 
1973:50-52), 41CH32 (Aten 1976), 41CH110 (Stokes 
1985), and 41CH172 (Aten 1976). Unfortunately, 
a very large prehistoric cemetery at the mouth of 
Clear Creek in Galveston County was destroyed by 
mechanical excavation in 1896. This cemetery may 
have held as many as 5,000 individuals but was never 
examined by archeologists (Simmons 1903). A Late 
Prehistoric cemetery, Harris County Boys' School, 
contained about 29 burials and was found near the 
western shore of Galveston Bay (Aten 1976). How
ever, the relatively early date of this site (AD. 600-
950) makes it difficult to attribute to Protohistoric or 
Historic Native American cultures. 

This article is concerned with three broadly 
contemporaneous cemeteries in the Galveston Bay 

area (see Figure 1). These sites are Caplen Mound 
(41GV1), Jamaica Beach (41GV5), and Mitchell 
Ridge (41GV66). All of these sites have components 
that date to the Late Prehistoric (A.D. 700-1500), 
Protohistoric (AD. 1500-1700), and Historic peri
ods (AD. 1700-1850). 

Caplen Mound (41GV1) is a Late Prehistoric/ 
Historic period cemetery on the Bolivar Peninsula 
in Galveston County, Texas. Due to both its geo
graphic location and the types of artifacts recovered 
there, this site has been firmly associated with the 
Akokisas. It sits on a small natural mound about 1 
m above sea level. Locals had damaged part of the 
site by the time it was excavated by archeologists 
from the University of Texas in 1932 (Campbell 
1957; Woolsey 1932b). A total of 66 burials were 
removed, but only about 30 were selected for cura
tion because of poor preservation or damage from 
looting. Grave inclusions were found with 17 buri
als and consist of columnella beads, glass beads, 
a incised bone pendant, a turtle shell rattle, and 
perforated oyster shells. Based upon these and other 
artifacts, Aten et al. (1976:63) dated the cemetery 
to the Late Prehistoric and Historic periods, or ca. 
A.D. 1200-1800. Later uncalibrated radiocarbon 
assays on mussel shells from the site range between 
AD. 1380 and AD. 1570 (Taylor 2005a). Previous 
osteological examination of the remains have been 
conducted by Woodbury (1937), Powell (1994), and 
Taylor (2005a). 

The Jamaica Beach site (41GV5) lies at about 
the midway point of Galveston Island. The cem
etery was excavated in 1962-1963 by members of 
the Houston Archeological Society for the Houston 
Museum of Natural Science. A total of 19 skeletons 
were discovered (17 adults and two children). Grave 
inclusions consisted of bone beads, awls, and a bone 
pendant. Five radiocarbon dates of shells produced 
uncalibrated dates of AD. 1120 ± 120, A.D. 1280 
± 120, AD. 1450 ± 100, AD. 1500 ± 150, and AD. 
1500 ± 110 (Hall 1995; Rice 2003; Ring 1963). Pre
vious osteological analysis of the skeletal remains 
from the site include studies of craniometrics (Aten 
1965) and paleopathology (Rice 2003). 

The cemetery site of Mitchell Ridge (41GV66) 
is located on Galveston Island, near Jamaica Beach. 
Two series of excavations were carried out in the late 
1970s and again in 1992. The excavations uncovered 
a total of 51 individuals. Artifacts associated with 
the burials include marine shell beads, bird bone 
whistles, prismatic blades, drills, bifacial knives, 
bifaces, utilized flakes, glass trade beads, red ochre, 
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and a small brass bell. Radiocarbon assays dated 
four burials to the early part of the Late Prehistoric 
(A.D. 700-1300), six burials to the later Late Pre
historic (A.D. 1300-1500), two to the Protohistoric 
(A.D. 1500-1700), and eight to the early Historic 
period (A.D. 1700-1800) (Ricklis 1994). Osteo
logical analysis of the Mitchell Ridge sample was 
performed by Powell (1994). He made craniometric 
comparisons between Mitchell Ridge and Caplen 
Mound, but found no significant differences between 
the two samples. Interestingly, cranial modeling was 
observed on one individual, which is a behavior 
more commonly observed among the Caddo groups 
that inhabited Northeast Texas and adjacent areas of 
Oklahoma, Arkansas, and Louisiana (Derrick and 
Wilson 1997). 

METHODS AND MATERIALS 

The results of this study are interpreted using 
a common form of archeological reasoning known 
as Inference to the Best Explanation (IBE) (Lipton 
1991). Middle-range theory is derived from IBE, and 
it provides a means to make inferences about past 
behavior based upon comparisons between material 
culture and ethnographic analogy (Fogelin 2007). 
The end goal of IBE is to derive the best possible 
explanation (among competing explanations) from 
multiple lines of evidence. This evidence includes 
the presence of the phenomenon that seeks to be 
explained. According to Lipton (1991:56), " ... the 
phenomenon that is explained provides an essential 
part of the reason for believing that the explanation 
is correct." For example, if one observes tire tracks 
in a dirt road, one might conclude that a person 
recently drove a car along that road. It is possible, 
however, that the car was operated by remote control 
or was driven by a trained animal. Yet, the possibility 
that a person drove the car is the best explanation, 
because it conforms to the data and our past observa
tions (Lipton 1991:58). While IBE (through Middle
Range Theory) is usually applied to material culture, 
for this article it will be applied to human physiol
ogy and disease processes that affect dental tissues. 
This is in keeping with general physical anthropol
ogy theory, which routinely makes uniformitarian 
assumptions about past human biological processes 
(Hoppa 2002). The basic assumption of uniformi
tarianism is that similar phenomena behaved in the 
past as they behave in the present, and will behave 
in the future (Watson et al. 1984:5). 

The frequency and patterning of dental diseases 
are strongly influenced by diet (Hemphill 2008; Hill
son 2008; Strom and Alt 1998). Numerous studies 
have documented the relationship between dental 
disease and cultural practices (e.g., Eshed et al. 
2006; Pechenkina and Delgado 2006). Frequency of 
dental disease is influenced not only by the types of 
foods that are consumed, but how they are processed 
for consumption (Hillson 1996:283; Temple 2007; 
Watson 2008). For example, Temple (2007) found 
that food choice resulted in statistically significant 
differences in dental disease among geographically 
proximate populations of prehistoric J omon foragers 
from Japan. Walker and Erlandson ( 1986) also found 
differences in dental caries rates for different groups 
of prehistoric (4000 to 400 B.P.) hunter-gatherers 
occupying the Channel Islands of California. Caries 
rates were high in populations that exploited car
bohydrate-rich foods such as tubers or roots, while 
they were relatively low in populations that chose to 
intensively exploit fish. These studies demonstrate 
that although two (or more) hunter-gatherer groups 
may occupy a similar environment, populations may 
experience different levels of disease frequencies 
based solely upon food choice. 

A total of 16 adult individuals from Caplen 
Mound, 14 from Jamaica Beach, and 24 from 
Mitchell Ridge were selected for study. Following 
the recommendations of Hodges and Shell (1988), 
female and male data were pooled to increase sta
tistical power. Previous investigations by the author 
(Taylor 2006) Indicated that there were few dif
ferences between female and male frequencies of 
dental disease among these populations. Observa
tion of dental pathologies was undertaken following 
the procedures outlined in Buikstra and Ubelaker 
(1994). The recorded pathologies include dental 
abscess, antemortem tooth loss (AMTL), calculus, 
caries, linear enamel hypoplasias (LEH), and patho
logical wear (pulp exposure). Dental wear is usually 
not regarded as a pathological condition, but wear 
so severe that it exposes the pulp cavity of the tooth 
can lead to abscesses and infection of the maxillary 
sinuses (Taylor 2005b). For this reason, wear that 
has exposed the pulp cavity (Figure 2) is included 
as a pathological condition. 

For statistical analysis, dental pathologies were 
coded as either present or absent on a per tooth basis. 
The frequencies of pathologies for each tooth were 
then averaged, resulting in a collective score for each 
sample per pathology. These scores were statisti
cally analyzed using student's t-tests and two factor 
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Figure 2. This maxilla from Caplen Mound displays conditions common to all three of the Galveston Bay cemeteries. 
Severe occlusal wear has exposed the pulp chambers of the second premolar and first molar, resulting in infection and 
abscessing of the alveolar process (arrows). This pattern has a long prehistory on the Texas coast (Taylor 2006). 

analysis of variance (ANOVA) without replication. 
Tests were carried out at a 0.05 level of significance. 
Statistics were computed using Microsoft Excel and 
SPSS 14.0 for Windows. 

RESULTS 

Raw frequencies of specific dental diseases are 
illustrated in Figure 3. The most common dental 
disease was calculus, while LEH was the least 
prevalent. There appear to be very different fre
quencies between Caplen Mound, Mitchell Ridge, 
and Jamaica Beach in abscesses, calculus, caries, 
LEH, and pulp exposure based on paired samples 
t-tests (Table 1). There are significant differences 

between the Caplen Mound and Mitchell Ridge (the 
two largest samples) sites regarding abscesses, cal
culus, caries, and pulp exposure. Meanwhile, there 
are statistically different values between Mitchell 
Ridge and Jamaica Beach for only one pathology: 
pulp exposure. 

While these results are intriguing, the use of 
multiple paired samples t-tests has the potential 
to inflate Type I error (Field 2005:310). In order 
to minimize this error, the data were put through 
a two factor ANOVA test (without replication). 
Based upon the results of the t-tests, the Mitchell 
Ridge and Jamaica Beach samples were pooled to 
increase statistical significance (Table 2). The F 
value (10.242) is greater than the F critical value 
(7.709), which means that there are statistically 
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Figure 3. Raw frequencies of selected dental pathologies for the Mitchell Ridge (41GV66), Jamaica Beach (41GV5), 
and Caplen Mound (41GV1) sites. 

Table 1. Results of paired samples t-tests for dental disease for Caplen 
Mound (41GV1), Jamaica Beach (41GV5), and Mitchell Ridge (41GV66). 

Disorder Paired Sample 0.05 significant 

Abscess 
41GV1-41GV66 2.591 yes 
41GV5-41GV66 -0.767 no 

AMTL 
41GV1-41GV66 -0.398 no 
41GV5-4IGV66 -0.326 no 

Calculus 
41GV1-41GV66 -6.067 yes 
41GV5-41GV66 0.137 no 

Caries 
41GV1-41GV66 2.951 yes 
41GV5-41GV66 0.015 no 

Pulp Exposure 
41GV1-41GV66 -4.732 yes 
41GV5-41GV66 -2.442 yes 
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Table 2. Results of Two Factor ANOVA without replication comparing Caplen Mound with a pooled 
Mitchell Ridge/Jamaica Beach sample. Key values are in Bold. 

Source of Variation ss df MS 

Rows 0.347 4 0.010 

Columns 0.002 1 0.002 

Error 0.001 4 0.000 

Total 0.387 9 

significant differences (p<0.05) in dental pathology 
frequencies between Caplen Mound and Mitchell 
Ridge/Jamaica Beach. 

DISCUSSION 

The differences in dental pathology between the 
three selected skeletal populations provide new data 
on lifeways practiced during the Late Prehistoric 
period on the upper Texas coast. The results of this 
study indicate that two distinct patterns of dental 
pathology were present among the Mitchell Ridge, 
Jamaica Beach, and Caplen Mound cemeteries. The 
dental disease frequencies between Mitchell Ridge 
and Jamaica Beach are largely statistically insignifi
cant. On the other hand, there are significant differ
ences in disease patterns between Mitchell Ridge 
and Caplen Mound. 

Based upon the observed frequencies of dental 
disease, the group represented by Caplen Mound 
was eating a more cariogenic diet. The source of 
this diet may be inferred from the ethnohistoric re
cord. Simars de Bellisle mentions that the Akokisas 
consumed cooked geophytes. The act of cooking 
breaks down carbohydrates, which lowers the pH 
of the mouth after mastication. This results in an 
increase in the rate of dental caries (Hillson 2008) 
and other maladies. Whether or not a population 
cooked vegetable foods vs. eating them raw can have 
a significant effect on oral diseases. There is good 
ethnographic evidence that the method of preparing 
a carbohydrate-rich food source can greatly influence 
dental health. In a study from Papua New Guinea, 
Shamschula et al. (1978) discovered that the rate of 

F P-value F critical 

582.879 0.000 6.389 

10.242 0.033 7.709 

caries fluctuated significantly from village to village 
depending upon the method used to process sago. 

The less cariogenic diet consumed by the Mitch
ell Ridge and Jamaica Beach populations may also 
reflect differences in food preparation strategies. 
According to the ethnohistoric literature, Karankawa 
populations did not routinely cook geophytes, but 
processed them in other ways. The carbohydrates 
would not break down, or would be broken down 
the same way, using the non-cooking method of 
preparation. Therefore, one would expect a different 
frequency of oral disease in these populations. 

Since decisions regarding food choice and 
preparation are governed by cultural practices and 
traditions, it would appear that two different native 
cultures are represented by the cemeteries at the 
Mitchell Ridge, Jamaica Beach, and Caplen Mound 
sites. Since historic accounts mention the presence 
of two distinct cultures in the Galveston Bay area, 
one might conclude that the results of this study 
reflect those two cultures. It is tempting to assign 
the Mitchell Ridge and Jamaica Beach populations a 
Karankawa identity, while maintaining the Akokisa 
affiliation of Caplen Mound. However, the dental 
data reflect an interesting correlation, but not abso
lute proof of cultural identity. 

In fact, the archeological record of the area does 
not reflect a clear-cut boundary between different 
cultural groups. Some archeologists have questioned 
the presence of Karankawa ( or their immediate an
cestors) in the Galveston Bay area. Certain material 
culture, such as Rockport ceramics, is scarce there. 
Based upon the lack of diagnostic Karankawa sites 
on the upper Texas coast, Patterson (1995) doubts 
the antiquity of Karankawa habitation in the region. 
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In contrast, Aten (1984) postulated that there was 
continuity between ethnohistoric territories and the 
archeological record that stretched back approxi
mately 1,900 years. 

Karankawas, or their immediate ancestors, ap
parently did not make use of large cemeteries for 
burial of their dead. From Galveston Bay to Nueces 
Bay, there are only a handful of known burial locali
ties. Among the largest is Shell Point ( 41B076), with 
only eight individuals (Wilkinson 1973). In fact, the 
largest known Karankawa cemetery was one that was 
created by the Spanish at Mission Refugio (Tennis 
2002). Through the heartland ofKarankawa territory, 
no large native cemetery has been found that dates to 
the Protohistoric or Historic periods. 

In contrast, the Akokisa ( or their immediate an
cestors) did make regular use of the same ground as 
cemeteries. Various sites in Chambers County, such 
as Lawrence Island and 41CH110, provide evidence 
that Akokisa made repeated use of the same burial 
localities. However, none of these cemeteries is as 
large as Caplen Mound or Mitchell Ridge. The size 
of these sites makes them anomalous and not abso
lutely diagnostic of Akokisa affiliation. 

A large complicating factor in the archeology of 
Southeast Texas is whether or not the archeological 
record accurately reflects the cultural diversity of the 
region. Material culture does not automatically equate 
to cultural identity. For example, the Comanche and 
Kiowa of the 19th century used horses, hunted bison, 
lived in tipis, and shared the same geographic area of 
the Southern Plains. In archeological terms, their ma
terial culture is virtually identical (Cruse 2003). Yet 
the Comanche and Kiowa spoke different languages 
and viewed themselves as distinct peoples (Rathjen 
1998:42). There is some evidence to suggest a Co
manche/Kiowa-like arrangement between Karankawa 
and Akokisa on the Texas coast, as evidenced by the 
writings of Father Morfi. 

Since the archeological data are inconclusive 
regarding the cultural affiliation of Mitchell Ridge, 
Jamaica Beach, and Caplen Mound, outside sources 
of data, such as paleopathologies, may help to enrich 
the interpretation of past lifeways on the upper Texas 
coast. Based upon the dental paleopathological data, 
two cultural groups are likely represented in the 
Galveston Bay area. To assign Jamaica Beach and 
Mitchell Ridge a Karankawa identity cannot be posi
tively done with dental disease alone, but there is an 
apparent correlation (which should not be confused 

with causality). The strength of this correlation can 
only be evaluated by further bioarcheological studies 
of the Galveston area cemeteries. 

CONCLUSIONS 

Differing frequencies of dental diseases have 
been used as an indicator (and consequence) of the 
foraging to farming transition (Turner 1979; Larsen 
1995). The oral environment is strongly influenced 
by cultural decisions regarding diet, food choice, 
food preparation, and non-masticatory activities. 
Therefore, it has the potential to distinguish between 
cultural groups based upon the frequencies of dental 
pathology. Research in Japan (Temple 2007) and 
California (Walker and Erlandson 1986) has shown 
that dental disease frequencies will differ in early 
hunter-gatherer populations based upon cultural 
decisions regarding food choice or preparation. A 
significant difference in oral health has the potential 
to distinguish between different groups of hunter
gatherers who occupy similar environments. 

The three cemetery samples of Mitchell Ridge, 
Jamaica Beach, and Caplen Mound were found to 
represent two distinct patterns of dental disease. The 
observed differences in dental pathologies are likely 
due to differing cultural ideas regarding food choice 
or preparation. While native groups in the Galveston 
Bay area may have all practiced a hunter-gatherer 
lifestyle, cultural decisions and practices associated 
with food were not uniform. The observations in this 
article are consistent with ethnohistoric records that 
note two distinct cultures on the upper Texas coast. 
However, a definitive statement assigning one group 
to the Karankawa and another to the Akokisa cannot 
yet be made. More research on the skeletal biology 
of these populations is necessary in order to elabo
rate and test the results of this study. 
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Chronological Bibliography of Lower Pecos Archeology 

Grant D. Hall and Stephen L. Black 

ABSTRACT 

It has been nearly 80 years since the first articles documenting archeological research in the Lower Pecos region 
of Texas were published. The region has received appreciably more attention than many other areas of Texas 
due to the excellent preservation of perishable materials in sites, the presence of well-stratified rockshelter and 
terrace deposits, and a unique suite of rock art. This bibliography presents publications ordered from the earli
est to the latest, with the intent of showing the developmental trajectory and ever-increasing sophistication and 
specialization of studies that have been carried out by researchers working in the Lower Pecos Canyonlands. 

INTRODUCTION 

Formal study of Lower Pecos archeology began 
in the early 1930s following investigations in the 
adjacent Big Bend region sponsored by the Smith
sonian Institution (Setzler 1932) and the Museum 
of the American Indian (Coffin 1932). As early as 
1929, J. Alden Mason of the University Museum of 
the University of Pennsylvania began to explore the 
Lower Pecos (Mason 1930, 1936). The expeditions 
by out-of-state archeologists and institutions moti
vated Ellen Quillin of the Witte Memorial Museum 
in San Antonio and J. E. Pearce of the University of 
Texas to begin projects of their own in the Lower 
Pecos canyonlands. 

Major excavations at Fate Bell Shelter (Pearce 
and Jackson 1933), the Shumla Caves (Martin 
1933), and Eagle Cave (Davenport 1938), among 
others, were the result. The field techniques and 
excavation strategies used in these early excava
tions were primitive by modem standards, but most 
were not really any worse or better than those being 
applied elsewhere in the United States at the time. 
The challenges of carrying out fieldwork in the 
rugged canyons are revealed in correspondence and 
recollections from three of the pioneering Witte Mu
seum archeologists, George Martin, Harding Black, 
and Jack Davenport (Tunnell 2000). These digs 
heightened awareness of the remarkable perishable 
artifacts preserved in many of the dry shelters of the 
Lower Pecos. Also during the 1930s, the astounding 
array of pictographs preserved on the protected can-

yon walls of Lower Pecos began to be documented 
and publicized (Kirkland 1937a; Jackson 1938). 

The next major period in Lower Pecos archeol
ogy was initiated in 1958 with a reconnaissance of 
the canyonlands slated to be inundated by the pro
posed Diablo Reservoir, which would dam the Rio 
Grande just downstream from the Devils and Pecos 
rivers (Graham and Davis 1958) (Figure 1). Soon 
the "Devil" Reservoir was renamed the "Friendship" 
(Amistad) Reservoir, a more auspicious name for the 
association of the two nations involved in the inter
national reservoir. E. Mott Davis (1998) left an en
tertaining account of his involvement in this survey. 
Over the next decade (1959-1969), archeologists 
from the University of Texas "salvaged" what they 
could of the incredible archeological record, docu
menting several hundred sites and excavating more 
than a dozen of them. The most extensive investi
gations were completed at Devils Mouth (Johnson 
1964; Sorrow 1968a), Bonfire Shelter (Dibble and 
Lorrain 1968), and Arenosa Shelter (Dibble 1967). 

This period coincided with a time of great 
foment in American archeology. The principles and 
concepts of stratigraphy, provenience, context, and 
association had been incorporated into standard field 
excavation strategies and techniques. The emergence 
of radiocarbon dating in the 1950s gave researchers 
an accurate and reliable means of determining 
the absolute age of artifacts and deposits (Taylor 
1956; Schuetz 1957; Dibble 1970). The Amistad 
archeologists did their best to work out a refined 
chronological sequence for the Lower Pecos, 
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Figure 1. Post card image of the lower Pecos River canyon as it appeared prior to 1954. The mouth of the Pecos and its 
confluence with the Rio Grande are shown in the background. The original Highway 90 road bridge shown here was 
destroyed by a flood in 1954. 

following the "culture history" path taken by most 
American archeologists of the day. But in the 1960s 
this traditional approach was under withering attack 
by academic archeologists under the banner of "New 
Archeology." Theorists argued for new "processual" 
research strategies, including cultural ecology with 
its emphasis on explaining the relationships between 
human societies and the natural environments in 
which they developed. 

In the latter years of the Amistad work, a grant 
from the National Science Foundation led to more 
ecologically-oriented research efforts in the Lower 
Pecos, as reflected in A Preliminary Study of the 
Paleoecology of the Amistad Area (Story and Bry
ant 1966). The synergistic relationship of professors 
and students from the University of Texas at Austin 
with personnel from the Texas Archeological Sal
vage Project resulted not only in the production of 
landmark archeological studies, but also trained a 
cadre of professors, field archeologists, and other 
specialists who would go on to make important con
tributions of their own. Despite shortcomings, the 
Amistad Reservoir archeological salvage program 

set the stage for innovative studies and research 
strategies carried out in the Lower Pecos over sub
sequent decades, and which continue today. 

Outgrowths of the Amistad work include the 
investigations of Hinds Cave carried out by Texas 
A&M University (Shafer and Bryant 1977), of 
Baker Cave by researchers from the University of 
Texas at San Antonio (Hester 1982; Chadderdon 
1983), and additional work at Bonfire Shelter by 
the Texas Archeological Survey at the University 
of Texas (Bement 1986). These new field investiga
tions were accompanied and followed by numer
ous ecologically-related laboratory studies, many 
conducted by graduate students. Examples include 
analyses of pollen (Bryant 1974a; Dering 1979), 
coprolites (Williams-Dean 1978; Stock 1983; Sobo
lik 1989), geomorphology (Patton and Dibble 1982), 
and zooarcheology (Jurgens 2005). 

In the past two decades three research trends are 
apparent. The region's world-class rock art has been 
the subject of diverse multidisciplinary studies rang
ing from documentation and interpretation (Turpin 
1990a, 1994e, 2005; Boyd 1996, 2003; Harrison 
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Figure 2. Lower Pecos archeological region as defined by Solveig Turpin, who notes that the 
southern limits of the region have yet to be firmly established. Overall, the boundaries of the 
region are defined by the distribution of Lower Pecos style rock art. It is well known that the 
distribution of many other aspects of the human record (such as specific artifact types) do 
not coincide with the rock art limits. Used by permission of the Texas Archeological Society. 

2004), to dating (Russ et al. 1990; Rowe 2001a), 
chemistry (Mawk 1999; Russ et al. 2002; Spades 
and Russ 2005), petroglyphs (Labadie 1992a; Tur
pin and Bass 1997), preservation (Labadie 1991), 
and high-tech photography (Mark and Billo 2006). 
Similarly, the superb preservation conditions in 
the rockshelters continues to result in specialized 
analyses of human diet and health, including stud
ies focusing on coprolites (Dean 2006; Riley 2008), 

macrobotantial remains (Dering 2007), human re
mains (Reinhard et al. 2003; Simmons 2007), and 
DNA (Poinar et al. 2001). A final research trend has 
been the growing number of cultural resource man
agement (CRM) projects, including those within the 
Amistad National Recreational Area (Dering 2002) 
and Seminole Canyon State Park (Turpin 1988), as 
well as those resulting from development (Peter et 
al. 1990; Cooper and Cooper 2000). 
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Overviews of the archeology of the Lower 
Pecos Canyonlands can be found in Ancient Texans 
(Shafer (1986) and online on Texas Beyond History 
(Black and Dering 2001). 

The developmental trajectory of archeologi
cal research in the Lower Pecos can be studied by 
looking at the publication record from the earliest 
beginnings until the present. The chronological 
bibliography presented in this article contains most 
of the published articles, reports, and books that 
focus on the archeology of the Lower Pecos region 
as defined by Solveig Turpin (1995a:Figure 1) in the 
accompanying map (Figure 2). A few important un
published manuscripts are listed to indicate institu
tions that house collections and records from Lower 
Pecos research. Also included are select references 
to studies of the region's natural resources (geol
ogy, zoology, botany, etc.) and ethnohistory because 
these are important references for Lower Pecos 
archeologists. Similarly, we include a selection of 
references to important archeological studies that 
have been done in the adjacent state of Coahuila, 
Mexico: the material record there suggests many 
cultural links to the Lower Pecos. 
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An Introductory Handbook of Texas Archeology, by Dee Ann Suhm and Alex Krieger, with the collaboration 
of Edward B. Jelks. Facsimile Reprint, Gustav's Library, 2009, viii+ 582 pages, seven figures, and 134 plates. 

Reviewed by Harry J. Shafer 

Can a book have a profound influence on one's 
life? Ifl can say there was one book that changed my 
life and career, it was the original issue of An Intro
ductory Handbook of Texas Archeology by Dee Ann 
Suhm, Alex D. Krieger, and Edward B. Jelks pub
lished in 1954 by the Texas Archeological Society. 
The publication inspired me to change my interests 
from being an "arrowhead hunter" to becoming a 
professional archeologist. I saw my first copy of the 
Handbook when I was in high school while visiting 
the late Ensor Miller in Moody, Texas, about 1956. 
Mr. Miller had worked with Ed Jelks during the 
River Basin Surveys and my friend and I would visit 
him occasionally and hear real stories about arche
ology. I purchased my own copy of the Handbook 
with money earned as a paper boy and soon joined 
the Texas Archeological Society. I put a school book 
cover on the Handbook as a disguise, and immedi
ately began to absorb the book; not just skimming 
through it, but absorbing it in class at Temple High 
School, study hall, and at home. It pulled me into 
the fascinating issues of archeology science like a 
black hole. As Krieger requested, I bugged him and 
Dee Ann with letters about strange points that I was 
finding that were not in the Handbook. To make a 
long story short, the Handbook played a major role 
in my journey to becoming an archeologist working 
under the mentorship of Dee Ann Suhm (Story), who 
ended up chairing my doctoral committee, and Ed 
Jelks at the Texas Archeological Salvage Project at 
the University of Texas. Can a book change a life? 
Yes, in my case the Handbook did. 

I am very pleased to see this historic Handbook 
made available through reprinting, dated though it 
is with regards to archeological theory and even the 
point and pottery types. Will it make a difference in 
some young person's life like the original did for 
me? Probably not, but if it changes one person's 
life, it is well worth the reprinting. Krieger tells 
us in the Introduction how the volume came to be 
and how it was intended to be used. Most fields of 
natural science had their handbooks or guides to the 

order and classification of the relative subjects, but 
none existed at the time for Texas archeology. It is 
important to note that even then, the authors saw it 
only as a beginning because many parts of the state 
were poorly known archeologically and major gaps 
occurred in the existing records and collections. 
And Krieger was very honest in his realization that 
a major gap was a secure means of dating the various 
regional complexes as radiocarbon dating was in its 
infancy and not widely applicable to archeologists. 

The Handbook represented a bench mark in 
Texas archeology. It was not an end to itself, al
though we may have used it as such for a time, 
but a foundation on which a systematic time-space 
framework has been built for the state. We should 
not be surprised to see some of the structure in
troduced over 50 years ago still in use today. The 
Handbook summarized what was then known about 
Texas archeology in the early 1950s, following the 
cultural historical paradigm of the time-using the 
McKern or Midwestern Taxonomic scheme popular 
throughout much of the Plains area-and comparing 
and contrasting regions through trait-list analyses. 
Dee Ann Suhm (Story) and Edward Jelks compiled 
extensive trait lists for the various areas of the state 
to complement the pottery and point classifications. 
The Handbook's purpose was to establish some 
order to the massive collections at The University 
of Texas at Austin using Krieger's (1944) definition 
of an archeological type. The authors were meticu
lous and conservative in their definitions of types 
in that they were based on many (hundreds in some 
cases) examples and not just a few. The authors 
were neither splitters nor lumpers, but "believers 
that all archeological material must be analyzed for 
consistency, and the groupings continually tested 
for what they reveal about the distribution in time 
and space .... " (p. 4). Krieger was insistent that 
types must have meaning in time and space to be 
valid, and that valid types co-occurred with other 
types of artifacts within a complex. The typological 
scheme used by Krieger is still sound today despite 
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the attempts to argue otherwise-arguments that 
were intended more to dismiss the cultural histori
cal paradigm than the usefulness of typology itself 
(Hester 1993). 

The book is divided into two parts after a 
lengthy and meaty introduction by Krieger in which 
he explains the reason for the volume and credits 
Dee Ann and Ed for much of the work: 

We present this Introductory Handbook, 
then, as (1) a general summary of what 
is fairly well known in Texas archeology, 
and (2) as a sort of manual which we 
hope will be used for identifying various 
culture complexes and individual types 
of pottery and projectile points in collec
tions everywhere (p. 24). 

Part I of the Handbook, cultural complexes, 
discussions and traits, lays out the time-space sys
tematics. The trait lists grew out of an undergraduate 
term paper by Dee Ann when she was a student at 
The University of Texas, and in collaboration with 
Ed, who suggested the temporal order used in the 
Handbook. The broad temporal periods or develop
mental stages, are Paleo-American, Archaic, Neo
American, and Historic. The temporal order implied 
a historical developmental scheme, which was 
similar to those used elsewhere in North America 
and Mesoamerica at the time. 

The authors chose the term Paleo-American 
instead of the more commonly used Paleo-Indian 
because Krieger was a firm believer in the "Pre
Projectile point Stage" (Krieger 1964) and a much 
longer antiquity of human presence in the New 
World beyond the 10,000 year-old Folsom culture, 
which at the time was thought by many to be the 
oldest (p. 16). Finds at Blackwater Draw suggesting 
that Clovis was earlier than Folsom were just com
ing into print in the early 1950s. Krieger, as stated 
in the introduction to this volume, did not consider 
that the Paleo-Americans were even Mongoloids, 
but rather were proto-Caucasian. Krieger's views are 
consistent with those of many of the archeologists 
who subscribe to the "Pre-Clovis" hypothesis today 
(also see the discussion regarding the ethnicity of 
the Kennewick Man by Powell and Rose [2000]). 
Krieger considered "Paleo-American" to represent 
the people who lived in North America during the 
Pleistocene, which he believed ended with the onset 
of the drying period known as the Altithermal, about 
5000 B.C, and when milling stones first appear in 
the archeological record, indicting a shift from big 

game (which died out prior to the Altithermal in 
Krieger's view), to plant gathering. 

The authors use of the term "Archaic" was 
consistent with the way the term was being ap
plied across North America, namely as a period 
that bridges the gap from Paleo-American to the 
introduction of agriculture and pottery. Krieger was 
uncertain if agriculture preceded pottery but he was 
aware that in some parts of Texas arrow points did. 
So the line between Archaic and Neo-American 
was based on the appearance of arrow points and 
pottery. It is now understood that ceramics are not 
a good criteria for making any bold distinction be
tween the Archaic and the Late Prehistoric-a term 
that has replaced Neo-American-since ceramics 
appear in East Texas and far West Texas as early 
as 200 B.C, a millennium before the arrival of the 
bow and arrow. 

The Historic Stage marked the association of 
any artifacts of European origin with native-made 
artifacts. The appearance of European-made objects 
in archeological sites is still used as a dividing line 
between the prehistoric and historic, but certainly 
in the Caddo area the usefulness of this division is 
blurred by the apparent continuity of some of the 
tribal areas that bridge the transition. 

The state was divided into seven regions (Trans
Pecos, Panhandle-Plains, Southwest, Coastal, Cen
tral, East, and North central) which appear to have 
been based, in part, on the physiographic divisions. 
Cultural complexes were defined within these geo
graphic regions. 

Spatial systematics followed that of the McKern 
or Midwestern Taxonomic System of components, 
foci, aspects, and phases, and was based on trait 
list analysis. In this system, described on pages 23 
and 24, a site was defined as "any place revealing 
occupation by human beings." A focus was "one 
or more sites consistently revealing similar cultural 
traits," while a component was "a site or part of a 
site which reveals the remains of a single focus." 
Foci which shared a number of traits comprised 
an aspect. The term "phase" was not used in the 
strict McKern definition, which was the grouping 
of aspects which shared common traits, but rather 
in a more literal sense that indicated a slight change 
in the lifetime of a give focus, such as an "early" 
or "late" phase of a focus. The term pattern in the 
McKern system was a grouping of "phases" such as 
the "Archaic pattern," or the "Woodland pattern," 
which the authors considered somewhat synonymous 
with the archeological uses of the term "a culture." 



The usefulness of this approach was that it served 
to establish both temporal and spatial order to the 
various archeological assemblages that had been 
amassed through the 1930s-1940s Works Progress 
Administration program and later River Basin 
Surveys efforts. Massive collections of artifacts were 
being accumulated, and there was no established 
system for organizing the collections in time and 
space prior to the publication of the Handbook. 

Part II is perhaps the most enduring aspect of 
the Handbook and provides formal type descriptions 
for selected pottery and projectile points. A full de
scription of each type is presented, accompanied by 
well illustrated examples. The reproduction quality 
of the illustrations is not as good as it could have 
been, but the illustrations are more than adequate to 
provide the information intended. 

The authors approach to typology was a sig
nificant development in Texas archeology as it 
established a procedure and process by which ar
cheologists could test established types with new 
chronological and spatial information, and create 
new types with a formalized method of verification. 
Because the authors were so meticulous in the way 
they established types, virtually all of them are still 
valid today. The samples on which the pottery and 
point types were formalized were amazing. Over 
25,000 points were initially used and compared 
against another 20,000. The pottery types were 
based on the analysis of over 4,000 complete ves
sels and 200,000 sherds. As the authors had hoped, 
new point types have been defined and reported 
in various monographs and papers since the mid-
1950s; many of the new point types and other stone 
tool types are compiled in Turner and Hester's A 
Field Guide to Stone Artifacts in Texas (1999), and 
an even more updated version of this field guide is 
being prepared. 

The Midwestern Taxonomic System as an ana
lytical approach is no longer useful. It once served 
as a means of sorting out temporal and regional 
differences in archeological assemblages across the 
state but archeology has grown. The Midwestern 
Taxonomic System did not address anthropologi
cal issues such as culture systems, culture change, 
and culture process-research issues of the New 
Archeology of the 1970s and 1980s, and processual 
and post-processual approaches currently in vogue. 
American archeology was firmly locked in the cul
tural historical approach at the time (Sabloff and 
Willey 1993:96-213). The concept of focus or foci 
has been replaced by terms such as phase (used more 
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in the Willey and Phillips [1958] sense), intervals, 
or complexes. 

The proposed systematics presented in Part I 
have changed significantly to accommodate new 
data and interpretations, but vestiges of the old 
system can be found in current applications. The 
tradition of chronological periods, Paleo-America 
(or Paleo-Indian), Archaic, and Neo-American, 
while still used as major chronological divisions or 
periods, are no longer meaningful in my opinion. 
They continue to imply lines of division that have 
become blurred. Most prehistoric cultures that oc
cupied Texas were hunter-gatherers, from Clovis 
to Toyah. Some hunted now-extinct animals at the 
waning stages of the Pleistocene, and others slowly 
became horticulturalists through a transition period 
(e.g., Woodland and Mesilla) and then became fully 
agricultural late in the cultural sequence (the East 
Texas Caddo tradition and the El Paso phase in far 
West Texas). Cultures simply changed their mate
rial culture through time in accordance with food 
opportunities. 

The chronology of most of the state has been 
greatly expanded since the publication of the Hand
book. Krieger's great gap in the chronology prior 
to the Altithermal has been filled in across much of 
the state. Chronological distinctions are no longer 
referred to as foci or aspects, but rather variously 
as cultures, complexes, style intervals, subperiods, 
or "phases" (Prewitt 1985; Miller 2004). In other 
words, Texas archeologists are still grappling with 
ways to designate short chronological slots occupied 
by specific artifact types and assemblages. Further
more, explaining why these style changes occurred 
in the first place have, for all intents and purposes, 
received little attention. 

The McKern taxonomic system has been 
replaced by more refined chronologies and regional 
patterns (see regional summaries in Perttula 
[2004]). The initial division of Texas in regional 
entities such as East Texas, Central Texas, Lower 
Pecos, and Trans-Pecos Texas, etc., continues to be 
embedded in the minds of Texas archeologists as 
independent analytical units. The implication is that 
each arbitrarily defined region has its own culture 
history separate from and independent of adjacent 
regions, a mindset reinforced by regional emphasis 
by the Texas Historical Commission and the Texas 
Beyond History web site (www.texasbeyondhistory. 
net) (see also regional summaries in Perttula 
[2004]). This assumption is not entirely defensible 
as cultural boundaries were pushed and pulled by 
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climate and ecological factors, both of which had a 
major impact on the geographical extent of cultures 
at different points in time. The most dominant 
physiographic feature that attracted prehistoric 
groups, for example, is along the front edge of the 
Balcones Escarpment and adjacent coastal plain 
from Johnson County to Val Verde County and 
into northern Chihuahua. With the lush springs and 
abundant chert, the environment must have provided 
an optimal habitat for people from Clovis times 
on. The current adherence to regional dotted lines 
obscures that fact. 

The typological system for points and pot
tery first defined in the Handbook still works 
well in Texas, and continues to be a useful tool 
for classification and as chronological indicators 
or fossil indices, especially in refining chronolo
gies. The usefulness of typologies and how they 
are to be constructed analytically or otherwise is 
a continuous debate in archeology which will not 
be discussed here. As fossil indicators, artifact 
types based on shared attributes are extremely 
useful during the course of excavation in identify
ing components in the field, and to communicate 
information. Their usefulness has been amplified 
by the application of radiocarbon dating, which 
was exactly what Krieger had understood but did 
not have. A very important criterion for assessing 
artifact types is context (where an artifact was 
found geographically and stratigraphically), given 
the advantage of radiocarbon dating. One should 
never assume that all points or pottery vessels can 
be typed, because they cannot, and context (where 
it was found and what was found with it) must be 
employed to correctly type a point or pottery ves
sel. Variability in form can be due to individual 
skill of the flintknapper, raw material constraints, 
and, perhaps most importantly, the changes in form 
that occur during the course of its history, from 
manufacture to resharpening, impact, and post
depositional alteration due to trampling. 

Most of the ceramic types first reported in the 
Handbook are also valid, especially the Caddo 
pottery types. New types have been devised since 
then, such as Womack Engraved (Duffield and Jelks 
1961), and Ed Jelks (1965) described several new 
types for the McGee Bend (Lake Sam Rayburn) 
area, including Bear Creek Plain, the ubiquitous 
sandy paste pottery, Pineland Punctated-Incised, 
and Broaddus Brushed. Furthermore, the incredibly 
large samples of Caddo pottery that have come to 
light across East Texas since 1954 has required a 

more thorough treatment of attributes to handle 
the stylistic variability. The type-variety system 
employed by Phillip Phillips (1958) in the Lower 
Mississippi Valley has proven to be very useful in 
accommodating the need to bring some order to the 
known ceramic variability. 

The major ceramic type defined for Southeast 
Texas was Goose Creek Plain, but efforts have 
been made to expand the typological schemes for 
ceramics in that part of the state. Lawrence Aten 
(1983) tackled the ceramic issues in the Galveston 
Bay area by also using the type-variety system, and 
he defined new types San Jacinto Incised and San 
Jacinto Plain. Others have followedAten's lead with 
regards to the classification of coastal pottery (El
lis and Ensor 1998; Weinstein and Hutchins 2002). 
These authors have shown that Krieger's basic 
classification of Goose Creek pottery was valid, 
but other types have now been separated out, in
cluding Tchefuncte Plain and Tchefuncte Stamped, 
Mandeville Plain and Mandeville Incised, and San 
Jacinto Plain and Incised, among others. Sandy 
paste pottery occurring in East Texas has been clas
sified by Jelks (1965) as Bear Creek Plain out of 
that matrix of mostly sand-tempered jars. Certainly 
more attention needs to be paid to the variability 
in the sandy paste wares across East Texas, and a 
more consistent and published typology is needed. 
The Rockport series has stood the test of time, and 
Weinstein and Hutchins (2002) have recently sorted 
out the geographic variation of this Karankawa ce
ramic ware using the type-variety system. 

One of the problems in sorting out ceramics in 
Central Texas was created by the Handbook authors 
with the type Leon Plain, which lumped most of the 
pottery found in Central Texas. The authors were 
well aware of the problems of lumping Central 
Texas ceramics into this one type, and since then 
the punctated-brushed pottery has been given the 
name Boothe Brushed by Suhm (1955). J. Charles 
Kelley identified a thin orange bone-tempered 
ware as Doss Red Ware, and this designation may 
very well prove to be valid. Recent research by the 
Texas Archeological Research Laboratory's Central 
Texas ceramics project has attempted to shed some 
light on the distribution and variability of the bone
tempered pottery using neutron activation analysis 
(NAA). Despite the recent concern with the "Leon 
Plain" issue, there is no good guide published for 
Central Texas pottery. Interestingly, NAA research 
on Caddo pottery in Central Texas sites shows that 
it was imported and not locally made. 



Complicating the Leon Plain issue is that of the 
Mission period type Goliad Plain, initially described 
by Maria Monger (1959). This term, like Leon Plain, 
is a catch-all term for all plain bone-tempered pottery 
occurring in mission period sites in Central, South, 
and coastal Texas. There is a very likely overlap in 
what some call Goliad Plain and what others call 
Leon Plain in Toyah interval sites in South Texas. 

The Handbook was designed for the prehis
toric, which was the emphasis in the 1950s, with 
the exception of mission period and French contact 
sites. Consequently, there was no guide provided for 
historic ceramics found on Texas sites, and indeed, 
little attention was paid to them at all with the excep
tion of the Spanish-French colonial wares. This has 
indeed changed today. 

There are three excellent new typological guides 
that have been published for historic ceramics in 
Texas. Anne Fox and Kristi Ulrich (2008) have 
published the beautifully illustrated A Guide to 
Ceramics from Spanish Colonial Sites in Texas with 
color images of the types. Two important reference 
guides to 19th century transfer-printed ceramics have 
been published that are essential for anyone work
ing in Anglo-American period sites of that century. 
One is by Sandra Pollan and others (Pollan et al. 
1996), Nineteenth-Century Transfer-Printed Ceram
ics from the Townsite of Old Velasco (4IBOl25), 
Brazaria County, Texas: An Illustrated Catalogue. 
The other is by Marie Blake and Martha Freeman 
(Blake and Freeman 1998) titled Nineteenth-Century 
Transfer-Printed Ceramics from the Texas Coast, 
that describes refined earthenware ceramics in the 
Quintana collection. Despite the fact that these latter 
two guides are not widely available, they are well 
illustrated and extremely useful. 

The Handbook authors only list pottery types 
from the Pueblo area of West Texas. I suspect the 
real reason was that the collections at the Univer
sity of Texas did not contain adequate samples of 
Trans-Pecos ceramics, except for samples from 
the La Junta region. With the aid of tree-ring and 
radiocarbon dating, the evolution of ceramics in 
the far west part of the state is much better known, 
but like other areas, still lacks a good presentation 
of the types as they have been defined. Perttula et 
al. (1995) provide a state-wide review of most of 
the ceramics that occur in various parts of the state, 
including the El Paso and Panhandle areas, but these 
are only regional summaries and are not detailed 
listings and descriptions of types for the most part. 
Type descriptions of pottery from the Trans-Pecos 
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and Panhandle regions, accompanied by a full range 
of vessel form and design characteristics such as that 
presented for the Caddo area, are not available to the 
Texas reader without a lot of background research, 
in part, because the original descriptive studies are 
hard to obtain or are out of print. 

The impact that the Handbook made with re
gards to projectile point typology was perhaps the 
most profound. Not only did it allow avocationals 
and professionals to sort and classify collections of 
projectile points, but it also encouraged, and has 
resulted in, the definition of many new point types 
across the state for all time periods. Projectile point 
typology has proven to be an extremely useful tool 
in mapping chronological and spatial entities and 
defining components during the course of survey 
and data collection. The most significant develop
ment, perhaps, was the recognition of several new 
and previously unrecognized types earlier in the se
quence that preceded what was considered to be an 
unknown period during the Archaic at the time the 
Handbook was written, dart point types such as Bell, 
Andice, Early Triangular, Gower, Baker, and Bandy. 
Late Paleo-Indian types Wilson, St Mary's Hall, and 
Hoxie have been defined subsequently as well. New 
arrow point types also were defined to fill in regional 
and temporal gaps, such as Friley, Steiner, and 
Catahoula, all Late Woodland types in East Texas; 
Edwards and Sabinal in the Balcones Canyonlands; 
Chadbourne and Garza in the Southern High Plains; 
and Guerrero in Historic components during the 
Mission period, among others. Most importantly, 
perhaps, is the fact that with these new index fos
sils, archeologists have a much better grasp on the 
assemblage variability in time and space across the 
state and into adjacent regions. 

Attempts to apply the Willey-Phillips type va
riety system to projectile points did not fare as well 
as it did with ceramics. LeRoy Johnson (1961) and 
Jelks (1962) attempted to apply it to describe dart 
point and arrow point varieties, respectively. The 
problem as I see it that resulted in a lack of inter
est in the type-variety system for projectile points 
compared to ceramics is two-fold: first, samples 
from individual sites were usually not large enough 
to adequately deal with sorting a type into varieties, 
and secondly, it also had something to do with the 
processes of production and perhaps even gender. 
Ceramic production is an additive process whereby 
stylistic nuances can be applied at several stages of 
production, nuances guided by family tradition and 
geographic locale. Lithic production is a subtractive 
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process whereby the knapper is sculpting a piece 
of stone into a predetermined shape or form. That 
form undergoes a history of reduction through re
touch, resharpening, and post-depositional attrition 
due to trampling, each step of which can result in 
changes in attributes. Ceramics were mostly made 
by women and followed the technological style 
engrained by tradition. Projectile points were made 
by men who, while also following the technological 
styles taught to them, were less able to express their 
own nuances on the product. It was also a matter of 
function. Certain decorated ceramics were made to 
be used in public contexts (finely decorated wares) 
rather than around the household (simple cooking 
jars) and were more sensitive to stylistic signatures, 
whereas projectile points were made to be used by 
individuals for one function, and the style variation 
occurred on the stem or blade and technology-how 
it was made-and only the blade portion would be 
evident to the outside viewer. 

This is not to imply that variation in projectile 
point types does not provide useful information; 
quite the opposite. Typological variation can be 
critical when exploring issues of technology, such 
as subtle differences in pressure retouch that may 
indicate local group preferences, or in responses 
to ecological opportunities such as hunting bison, 
as LeRoy Johnson (1995) has suggested. When 
addressing technological issues beyond typology, I 
have found the notion of technological style (Lecht
man 1977) to be useful in highlighting subtle tech
nological and stylistic attributes that have historical, 
and possibly social, implications (see Shafer 2006). 

Experimental archeology subsequent to the 
publication of the Handbook by such notable flint
knappers as Don Crabtree, Everett Callahan, Fran
cois Bordes, and J.B. Sollberger, among others, has 
shown that much of the chipped stone artifacts found 
in archeological sites in Texas, especially in Central, 
South, and western portions, are the products of 
projectile point manufacture, and often include the 
manufacturing failures and rejects due to mistakes or 
flaws. These failed or rejected artifacts were previ
ously called "knives" but we now know that most 
represent failures, rejects, or preforms of unfinished 
points. At least three such artifact classes were in
cluded as formal types in the Handbook, Almagre 
"spear points" and Cliffton and Young "arrow points." 
Almagre are failures in the production of Langtry 
points, while Cliffton is probably the rejected effort to 
make Perdiz or Bonham points. Young, and probably 
some artifacts typed as Fresno points, are associated 

with Late Prehistoric Austin phase assemblages and 
are either preforms or rejected attempts to make Scal
lorn points. No longer can it be assumed that each 
chipped stone artifact is a finished form, given the 
fact that we know now the linear trajectories of most 
chipped stone artifact types. The Pogo type, classified 
as a spear point in the Handbook, also is misclassified 
in my opinion. Large stemmed knives are often found 
in sites in East Texas that are always made of foreign 
chert, chalcedony, or novaculite (e.g., Jelks 1965:51; 
Shafer and Walters, this volume). These items occur 
in various forms and sizes, functioned as knives and 
not spear points, and do not fit the criteria established 
by Krieger (1944). 

Texas archeologists have also provided a well 
established typological distinction between dart 
points and arrow points, a distinction well supported 
by hafted examples of both from Trans-Pecos Texas 
and northern Mexico. Some archeologists outside of 
the state have grappled with efforts to distinguish 
dart points from arrow points based on such criteria 
as shoulder width (Thomas 1978), neck width (Corl
iss 1972; Shott 1997), or weight of 3 grams or more 
(Hughes 1998). Interestingly, none consider technol
ogy. Shoulder width varies according to point style 
(compare Darl to Castroville, for example). The 
same can be said for neck width, if one compares 
Harrell to Darl or to some Val Verde points. Weight 
is also not the definitive criterion for distinguish
ing dart points from arrow points if one considers 
raw material availability and degree of retouch and 
resharpening that alters this criterion during the life 
history of the artifact. Technology, style, form, mate
rial, degree of resharpening, and context are factors 
that must be considered. In Texas, the differentiation 
between dart points and arrow points is, for the vast 
majority of cases, quite clear. 

Our understanding of Texas archeology has 
grown immensely since the time of the Handbook 
due to organized research, Cultural Resource Man
agement (CRM) projects, and the application of new 
archeological and anthropological theories. None
theless, Texas has not kept up with other area of the 
country such as the Southwest and Great Basin with 
regards to pushing the theoretical envelope. No other 
area of the country offers a better testing ground for 
archeological theory of hunter-gathers than Texas, 
especially in the Lower Pecos area where perhaps the 
most complete record of material culture exists when 
compared to that of any other area of North America. 
Yet it lags behind other areas of the state and country. 
Part of the reason was that the state was divided up, 



or "claimed," among practicing archeologists-a plan 
that stymied new and alternative approaches, particu
larly with regards to the hunter-gatherer resources in 
Central and southwest Texas. Another, and perhaps 
the most significant, reason was an early rejection 
of New Archeology, which for me at the time was 
revelation, but for other Texas archeologists, it was an 
affront to the entrenched cultural-historical paradigm 
that held sway. This rejection of New Archeology in 
Texas held back theory and I think the state's archeol
ogy has paid the price. 

In sum, the Handbook should be read and 
absorbed by students and CRM personnel who 
really want to learn something about the historic 
development of Texas archeology. It represents the 
foundation of what we continue to build upon. To 
understand archeological history and philosophy 
is to understand the process of the science itself, a 
never ending quest for the unobtainable truth. This 
reproduction of the Handbook should be on the 
shelf of every practicing archeologist and active 
avocational and student archeologist in the state. It 
is to Texas archeology what Darwin's (1859) On the 
Origin of Species is to biology. 
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Handbook of Texas Archeology: Type Descriptions, by Dee Ann Suhm and Edward B. Jelks. Facsimile 
Reprint with new Forward by Dee Ann Suhm Story and Edward B. Jelks, Gustav's Library, 2009, ix+ 299 
pages and 148 plates. 

Reviewed by Harry ]. Shafer 

This reproduction represents the fourth edition 
of this useful handbook of type descriptions. It was 
originally published in 1962 as a loose-leaf volume 
that was a spin off of the original An Introductory 
Handbook of Texas Archeology by Suhm, Krieger, 
and Jelks (1954), with reprints in 1968 and 1989. 
Eighty plates of pottery types and 68 plates of 
point types are included. One new pottery type, 
Smithport Plain, was added after the publication of 
the original Handbook, and the projectile points, 
while presenting fewer examples than the original 
Handbook, were reproduced full size to aid in point 
identification. 

The new introduction provides a first person 
account of how the original Handbook came to be, 
with reference to some of the trials and tribulations 
of the personalities involved. I enjoyed reading 
about the process and how it all began with a term 
paper by Dee Ann for Dr. T. N. Campbell. The story 
is well worth reading. I had heard this story from 
Dee Ann before along with some anecdotes by Ed, 
but to read it again was a reminder of just how such 
pioneering works happen because of the sincere 
dedication and hard work of the authors despite 
some personality conflicts that may have occurred 
along the way. 

In addition to the narrative of how the original 
Handbook came to be, Dee Ann and Ed provide a 
very good contemporary assessment of how typolo
gies should be used. They sum up the use of typol
ogy appropriately on page 5 of their new Foreword: 

In the end, types are tools that perform 
best when critically used. They are ar
cheologists' creations that should strive to 
help answer culturally relevant questions 
about the past but, like so many tools, 
they often need repair and replacement. 

This reproduction does not include new projec
tile point types that have been defined since 1962, nor 

was it intended to do so. Its original purpose was to 
make the pots and points description from the origi
nal Handbook more available. There are major gaps 
in the chronological intervals and associated point 
types of the Early Archaic across the heartland of 
the state in this volume because they were essentially 
unknown in 1955. Also, there is a regional bias with 
regards to point and pottery types, favoring Central, 
East, and South Texas, with little reference to West 
Texas pottery types. This is not a fair criticism of 
this volume, however, since there were major gaps in 
Texas archeology in 1955 when the original volume 
on which this book is based was published. A much 
more up to date reference for stone artifact types is 
available in A Field Guide to Stone Artifacts in Texas 
by Turner and Hester (1999). 

Several previously described point types also 
can be redefined as unfinished forms. Almagre, for 
example, was originally defined as a spear point. 
They are, in fact, aborted preforms for the Langtry 
type in the Lower Pecos region of the state. The 
same can be said with arrow point forms Cliffton, a 
preform for stemmed types Bonham and Perdiz, and 
Young, a preform for Scallorn. It is useful to recog
nize these as distinctive artifact types because they 
do have chronological and regional significance, 
however, but to continue to refer to them as point 
types is not longer appropriate in my opinion. 

Why would I want this book in my library? For 
one thing, it complements the reproduction of the 
original Handbook as a guide and as a historical 
source. If I am trying to type projectile points, it 
is a useful guide for those point and pottery types 
that are illustrated. The points are full size in 8 1/2 
by 11 inch format. The quality is not very good, 
however, but is adequate for comparative studies. 
The point types pertain mostly to those known from 
Central, lower Pecos, East, and South Texas, and to 
the Paleoindian, Middle through Late Archaic, and 
post-Archaic periods. 
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