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Abstract 

Archaeological test excavations were undertaken at 4IBX126 on Culebra Creek to offset the impact from a 
proposed Texas Department of Transportation (TxDOT) highway improvement proj ect on Loop 1604 in north
west Bexar County. Archaeological investigations were conducted in three field seasons: the first two seasons 
were conducted by TxDOT archaeologists and the third was directed by personnel from the Center for Archaeo
logical Research (CAR) of The University of Texas at San Antonio. During the three projects, 55 hand-dug 
units, 29 backhoe trenches, 36 shovel tests, and eight Gradall trenches were excavated. Seventeen features were 
recorded; 25 radiocarbon assays were conducted; over 59,000 lithic artifacts were recovered and analyzed; 
1,655 liters of sediment float samples were processed; 3,337 kg of burned rock were analyzed; and nearly 300 g 
of fatmal material and 25 archaeomagnetic samples were analyzed. The testing revealed utilization of the site in 
the Early, Middle, and Late Archaic periods. The analysis of materials and results of all three field efforts are 
presented in this single volume. 

Geoarchaeological investigations show that four terraces (TO, Tl, T2, and T3) in the immediate site area accu
mulated from the Late Pleistocene through the Holocene. Five Stratigraphic Units (I-V) make up these terraces 
and overlap one another. The T2 terrace is composed of Stratigraphic Units IT, ill, and IV, while the Tl terrace 
consists mostly of Stratigraphic Units IV and V. Archaeological materials were discovered in situ within the Tl 
and T3 terraces and primarily within Stratigraphic Units ill and IV. Radiocarbon assays indicate that Strati
graphic Unit IV formed between at least 4000-2000 B.P., Stratigraphic Unit ill accumulated between approxi
mately 11,500-4000 B.P., and Stratigraphic Unit IT was accreting at least 17,500 years ago. Too little evidence 
exists to determine the full time ranges of sediment accumulation, and whether significant temporal gaps exist 
between the sedimentation of these geological units. 

Archaeological excavations focused on three separate areas: A, B, and C. Area A is a new right-of-way east of 
the existing right-of-way. Excavations in this area defined a Late Archaic Montell component dating to approxi
mately 2700 B.P. These materials include two burned rock features in situ within Unit IV on the scarp of the T2 
terrace. This area probably was occupied by a small residential group during the Late Archaic period. Area B is 
east of Loop 1604 in the existing right-of-way and on the T2 terrace. Area B contains a Middle Archaic Nolan 
component in the upper portion of Stratigraphic Unit ill, below a Late Archaic burned rock midden with a 
central subsurface oven in Unit IV. Area C is in the existing right-of-way west of Loop 1604. Excavations in this 
area investigated the possibility of an intact Early Archaic occupation; however, no evidence of one was found. 

In Area B, the Nolan component consisted of lithic artifacts scattered among small burned rock features that 
probably served as hearths. This component is radiocarbon dated to approximately 4600 B.P. The Late Archaic 
burned rock midden was apparently used between 4000 B.P. and 2000 B.P. Subfeatures within the central oven 
indicate multiple cooking events. Ethnographic evidence suggests earth ovens contained food wrapped with 
insulating material over a layer of hot rocks heated by a coal bed. This was capped with dirt to seal the oven. 
When cooking was complete, the earth cap is removed to reach the food. CAR conducted earth-oven hot-rock 
experiments which indicated that local limestone could be used once or at the most twice. Local hot-rock cook
ing should generate a great deal of burned limestone debris. The framework ofthe feature at 41BX126 repre
sents the cap and rock heating-element dumpings from separate cooking events as well as a few small intact 
burned rock features that served as ovens or hearths. At the base of the midden were a few depressions that may 
represent borrow pits used to obtain sediment for the central oven cap. Mixing of temporally distinct artifacts 
from the Nolan and later occupations occurs in and beyond the midden due to sediment excavation and transpor
tation across the site, and redeposition of materials through erosion of materials off the framework. 
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Chapter 1: Introduction 

David L. Nickels 

Project Description 

The Center for Archaeological Research (CAR) of The 
University of Texas at San Antonio (UTSA) conducted 
archaeological testing at the Culebra Creek site 
(41BXI26), northwest Bexar County, Texas (Figure 
1-1), in 1997. The testing is an element of a proposed 
highway improvement project which will impact the 
site. Two earlier testing projects by the Texas Depart
ment of Transportation (TxDOT) archaeologists iden
tified cultural resources which required further 
archaeological testing to determine the eligibility of 
41BX126 for nomination to the National Register of 
Historic Places (NRHP). Gregory Wood of TxDOT 
conducted testing at the site in 1993, as did Dennis 
Price ofTxDOT in 1995. The archaeological investi
gations were accompanied by the continuation of geo
morphological studies originally initiated by Charles 
D. Frederick during the 1995 testing project. Lee C. 
Nordt of Baylor University served as the consulting 
project geomorphologist during the 1997 project. This 
document reports the results of all three testing 
projects. 

TxDOT funded the investigations through state ap
propriation and acted as the agency for oversight man
agement of archaeological compliance-related 
activities during the duration of the testing. Because 
the planned construction project expanding Loop 1604 
will include federal funds, making this a federal un
dertaking, it falls under the purview of the National 
Historic Preservation Act (NHPA) of 1966 (and sub
sequent amendments). The National Register of His
toric Places (NRHP) and the Advisory Council for 
Historic Preservation (ACHP) were created by the 
NHPA. Section 106 of the NHPA states that the ACHP 
must be afforded a chance to comment when any cul
tural resources eligible for listing on the NRHP are 
located in an area to be affected by the actions of a 
federal agency or actions funded or permitted by 
federal agencies. 
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Under Sections 106 and 110 of the NHPA, the protec
tion of cultural resources is related to their eligibility 
for listing on the NRHP which is in turn dependent on 
their "significance" as defined by the National Park 
Service (NPS) in 36 CFR 60. The National Historic 
Preservation Amendments of 1992 clarified Section 
110 and directed federal agencies to establish preser
vation programs corresponding to their activities and 
effects on historic properties. Under Section 110, fed
eral agencies may evaluate the significance of cultural 
resources not currently threatened to assist with the 
development of preservation planning. At the state 
level, the State Historic Preservation Officer (SHPO) 
at the Texas Historical Commission Department of An
tiquities Protection (THCDAP) consults with and ad
vises the lead agency (TxDOT in this case) about the 
implementation of the Section 106 and Section 110 
processes. The federal regulatory process is described 
in detail in 36 CFR 800. 

The purpose ofthe 1997 testing project was to inves
tigate an additional piece of right-of-way (designated 
Area A by CAR) acquired by TxDOT since the two 
previous projects, and to evaluate the NRHP eligibil
ity of 4IBX 126, as it was threatened by planned high
way construction activities. Texas Antiquities 
Committee permit number 1782 was issued for the 
project. Fieldwork was conducted intermittently be
tween January and May 1997. Robert J. Hard served 
as principal investigator and C. Britt Bousman acted 
as co-principal investigator. Daily field operations 
were directed by the project archaeologists, Jeff D. 
Leach and Diane A. Cargill. Crews varied from two 
to 12 CAR staff members and included Ginny 
Chagnon, Donna Edmondson, Owen Ford, Chris Hor
rell, Richard Jones, Kimberly Kvernes, Tony Lyle, 
Wilson McKinney, Kaylee McRae, Kristi Miller, 
Bruce Moses, Gloria Murguia, David Nickels, Bobby 
Rector, Ricky Robinson, and Andrew Scease. Field 
activities at the site included mapping, shovel testing, 
machine trenching, and excavating I-x -1-m test units. 
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Laboratory analysis of the collected prehistoric arti
facts and raw material was petformed by Diane Cargill, 
Ginny Chagnon, Donna Edmondson, Chris Horrell, 
Richard Jones, Tony Lyle, Wilson McKinney, Kaylee 
McRae, Kristi Miller, Gloria Murguia, David Nick
els, Bobby Rector, Ricky Robinson, Chris Horrell, 
Tony Lyle, and Owen Ford, who were frequently as
sisted by C. Britt Bousman. Barbara Meissner exam
ined the faunal assemblage, and Anne Fox was 
consulted about the Historic artifacts recovered dur
ing testing. The mass of attribute data was entered 
into a computer database by Kaylee McRae. The arti
facts, records, and other materials recovered or gen
erated during the fieldwork and subsequent laboratory 
analysis are curated at CAR. 

Report Organization 

This report is divided into 12 chapters and six appen
dixes. The environmental background and archaeo
logical context for the project area are discussed in 
Chapter 2. Chapter 3 synthesizes the documentation 
of the site during initial survey and two previous test
ing projects. Chapter 4 discusses the field and labora
tory methodology employed during the three testing 
projects. Chapter 5 is an overview ofthe geomorpho
logical investigations which were conducted during 
the 1997 testing project. The results of the archaeo
logical testing are discussed in Chapter 6. Chapter 6 
also provides evidence for chronometric dating of the 
site. The data presented in Chapter 6 and the accom
panying appendices are used in Chapter 7 to discuss 
pertinent research issues related to the formation of 
burned rock middens identified during the testing. 
Chapter 8 presents the artifact analysis. Chapters 9 
and 10 discuss macrobotanical and faunal remains. 
Chapter 11 presents the results and analysis of archaeo
magnetic and soil susceptibility sampling. Specific rec
ommendations about the eligibility of 41BX126 for 
NRHP nomination are presented in Chapter 12. 

Supporting data are included in six appendixes to the 
report. Appendix A is Frederick's report of his 1995 
geomorphological work at the site. Appendix B 
presents Frederick and Black's photomosaic recording 
of the burned rock midden. Appendix C contains 
descriptions and conclusions from the 1997 
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geomorphological study. Appendix D provides the 
results and interpretations of an experimental burned 
rock midden used to model the formation processes at 
41BX126. Appendix E presents the raw attribute data 
for each atiifact category. Finally, Appendix F presents 
the complete faunal data. 



Chapter 2: Setting 

David L. Nickels 

Introduction 

The Culebra Creek site (41 BX 126) lies in the modem 
political boundary of western Bexar County near the 
confluence of Culebra and Helotes creeks at the base 
of the Balcones Escarpment. This advantageous loca
tion allowed the groups which occupied the site to 
exploit an ecotone encompassing riverine, upland, and 
semiarid adapted plants and animals. This chapter pro
vides a synopsis of environmental and archaeological 
background information within an area encompass
ing the northern fringe of the south Texas plains, a 
western portion of the Gulf Coastal Plain, the south
eastern edge of the Edwards Plateau, and the south
ern tips of the Post Oak Belt and Blackland Prairie. 

Regional Environmental Summary 

Modern Environment 

Three major landform regions conjoin near 4IBX126: 
the Balcones Escarpment of the Edwards Plateau, the 
Blackland Prairie, and the South Texas Plain (also 
known as the Rio Grande Plain). The Edwards Pla
teau, with elevations reaching 2,250 ft above mean 
sea level (amsl) (Allison et al. 1975:76), is a hilly re
gion, gradually sloping to the southeast, and ending 
in the escarpment running across the middle of the 
subregion. According to Van Auken (1988:45), the 
most characteristic flora include juniper (Juniperus 
ashei), plateau live oak (Quercus fusiformis), Texas 
persimmon (Diospyros texana), and agarita (Berberis 
trifoliata). In the western part of the region, mesquite 
(Prosopis glandulosa) and live oak (Quercus 
virginiana) are the dominant woody species (Blair 
1950:112). Due to overgrazing by livestock and re
stricted range ftres, much of the plateau has been over
taken by juniper in modern times (Buechner 
1944:703-704; VanAuken 1993:199-210). 
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The Balcones Escarpment is a fault zone, curving 
through the center of the study area, consisting of 
blocky limestone, chalk, shale, and marl. The escarp
ment slopes to the southeast from about 700-1,000 ft 
amsl (Taylor et al. 1991: 119). The floral species are 
the same as those of the Edwards Plateau, with the 
addition of numerous riparian species in the river and 
creek bottoms (Van Auken 1988:55). The most eco
nomically important of these are nut trees, including 
oak, walnut, and pecan (Carya illinoensis) (Abbott 
and Woodruff 1986:24-30; Dalbey 1993:22). An in
tertwined diversity in biotic resources existing along 
the escarpment provides an ecotone which would al
low humans to harvest a seasonal banquet of plants 
and animals (Collins 1995:366). Hall (1995:633-647) 
suggests a strong spatial relationship among prehis
toric cemeteries and the distribution of nut-bearing 
species-particularly acorn (Quercus virginiana) and 
pecan trees-and prickly pear (Opuntia lindheimeri) 
tunas, and infers such a relationship is a result of be
ing seasonally tethered to rich food resources. The rug
ged southern end of the plateau in the study area is 
incised by numerous southeasterly flowing rivers such 
as the Colorado, Guadalupe, San Antonio, Medina, 
Frio and Nueces, and their tributaries including 
Culebra and Helotes creeks. 

The southern end ofthe escarpment includes areas of 
the Blackland Prairie, a rolling and well-dissected plain 
representing the southern extension of the true prairie 
running through the center of the country. The prairie 
was once dominated by tallgrass species such as little 
bluestem (Schizachyrium scoparium), big bluestem 
(Andropogon gerardii), Indiangrass (Sorghum linnae
anum), tall drop seed (Sporobolus asper), and silveus 
dropseed (Sporobolus silveanus). Much of this veg
etation has been replaced by common invader species 
including mesquite, and huisache (Acacia smallii}. 
Oaks, elms (Ulmus), cottonwoods (Populus), and na
tive pecan are common along drainages (Gould 
1975:11). 



The South Texas Plain is the western extension of the 
Gulf Coastal Plain. It is a nearly level to rolling plain 
which is moderately dissected by major river drain
ages through its northern half and by numerous inter
mittent creeks and the Bordas Escarpment in the south. 
The pre-Colonial vegetation was an open grassland 
mixed with brushy chaparral. Oaks, pecan, and ash 
were common along streams. Due in part to overgraz
ing and the exclusion of fIre, the invasion of woody 
species has changed the vegetation into the "Texas 
brush country" dominated by mesquite, huisache, 
spiny hackberry (Celtis laevigata), whitebrush 
(Aloysia ligustrina), and others (Diamond et al. 
1987:203-221; Gould 1975:12). Black (1989c:40) de
scribes the Nueces-Guadalupe Plain subarea of the 
South Texas Plain as "areas of grass and thorny brush 
savannah" dissected by "narrow bands of riparian 
(streamside) vegetation" which Hester (1981) suggests 
are areas of "high density" resources. Studies along 
the San Antonio, Guadalupe, Frio, Sabinal and Nueces 
rivers suggest that flooding and modern climate have 
imposed a signifIcant redistribution of riparian native 
vegetation (Ford and Van Auken 1982; Taylor 1982; 
Van Auken and Bush 1988; Wood and Wood 1988, 
1989). The arid climate of the western portion of the 
Nueces-Guadalupe Plain changes to subhumid closer 
to the Gulf Coastal Plain (Hester 1981). 

Paleoenvironmental Data 

In order to understand past human behavior, we must 
know something of the environment in which pre
historic groups contended for resources. The chang
ing scope and depth of paleoenvironmental studies 
provides broadly applicable schemes on climatic and 
vegetation shifts that have occurred over the past 
18,000 years. More recent research continues to re
fIne-and complicate-the big picture of Late Qua
ternary climatic change. Figure 2-1 depicts the 
climatic changes that have occurred over the past 
12,000 years and the effects that those changes have 
had on vegetation and bison. 
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Late Pleistocene 

The paleoclimate of Texas contains signifIcant gaps 
"primarily due to the scarcity of deep, fInely strati
fied, and well-dated deposits" (Stahle and Cleaveland 
1995: 51). However, inferences derived from an atmo
spheric general circulation model of simulated climatic 
influences over the past 18,000 years strongly corre
late to evidence found in paleoenvironmental studies 
(Stahle and Cleaveland 1995:38-69). After the last full 
glacial episode around 18,000 B.P., Texas and north
ern Mexico were much wetter and colder than they 
are at present (Bryant and Holloway 1985:50). The 
South Texas Plain was a mosaic of woodlands, 
parklands, and scrub grasslands (Bryant and Holloway 
1985:56). Between 20,000 B.P. and 14,000 B.P., pollen 
samples show that forests-pinyon-juniper woodlands 
in the Trans-Pecos area of west Texas and spruce-fir 
woodlands in central Texas-began to be replaced by 
spreading habitats of grass and scrub species, presum
ably because of increasingly warmer and drier condi
tions (Bryant and Holloway 1985:51-52). In the South 
Texas Plains, scrub grasslands began to dominate at 
the same time (Bryant and Holloway 1985:56). 

In central Texas, pollen spectra from Boriack Bog sug
gest a shift from grasslands before 16,500 B.P. to wood
lands before 12,500 B.P. in a moist and cool climate 
(Bousman 1994:79). The same spectra reveal a de
cline in spruce (probably cold-adapted) pollen by 
15,000 B.P., indicating a trend toward a warmer cli
mate. Bousman's (1992) oxygen isotope evidence from 
south Texas complements the bog pollen data, and 
suggests early warming by 15,000 B.P. 

In south Texas, low resolutions of noble gases within 
the Carrizo aquifer in Atascosa and McMullen coun
ties indicate that between 12,000 and 17,000 years 
ago temperatures were 5.2aC cooler than today (Stute 
et al. 1992:1000-1003), corroborating evidence of 
white spruce pollen found in Boriack Bog suggesting 
a mean temperature of about 5.5aC lower (Holloway 
and Bryant 1984; Stahle and Cleveland 1995). Nordt 
et al.'s (1994:80) analysis of C

3
-C

4 
plant ratios based 

013C values of organic carbon from the Applewhite 
project shows two shifts occurring in vegetation and 
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Figure 2-1. Climatic changes and effects through time. 

climate during the Late Pleistocene. An increase in C 4 

plants (and temperature) is indicated for the thousand
year intervals of 14,000 to 13,000 B.P. and 11,000 to 
10,000 B.P. 
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These indicators disagree with beetle fossils from pond 
sediments in north Texas (Elias 1994) which indicate 
a much cooler (less 10°C) than modem average cli
mate between 14,200 and 13,500B.P. From Hall's Cave 



in the Edwards Plateau, and much closer to 41 BX 126, 
Toomey et al. (1993) argue that summer temperatures 
in the Late Pleistocene were 6°C cooler than present 
averages, and that by 13,000 B.P. (or 12,500 B.P. 

[Toomey and Stafford 1994]), the wetter interval be
came wann and more arid. Between 12,500 and 11,800 
B.P., the Boriack Bog data indicate that a drier episode 
stimulated a brief shift to grasslands, again corrobo
rated by oxygen-isotope ratios showing a cooler set
ting in south Texas (Bousman 1992, 1994:80). The 
Hall's Cave record indicates a wetter interval around 
11,000 B.P. (Toomey and Stafford 1994). 

Early Holocene 

Pollen samples from the Llano Estacado and the dry 
caves of the Trans-Pecos region prompted Bryant and 
Shafer (1977: 15-19) to suggest a trend of gradual 
wanning and drying throughout the Holocene (after 
about 10,000 B.P.). Others (includingAten 1979; Gunn 
and Mahula 1977; MacNeish 1958:199) use data from 
Oklahoma, Eastern Texas, and the Sierra de Tamauli
pas in Mexico to propose a more variable change from 
the colder Pleistocene to the modem climate. 

More than 17 years ago, innovative research in opal 
phytolith analysis from archaeological sites on the 
Coastal Plain of south Texas (Robinson 1979) also 
showed that, at least since the Early Holocene, cli
matic change has been highly variable. Fluctuations 
in the Holocene trend are also suggested by Bousman 
(1994), based on the Boriack Bog and Weakly Bog 
data from central Texas. Toward the Pleistocene-Ho
locene boundary at about 10,000 B.P., arboreal spe
cies in the Boriack Bog spectra show a return of 
woodlands up to 9500 B.P., followed by their decline 
and a reestablished predominance of open vegetation 
communities. Woodlands that had been reestablished 
by 8750 B.P. were again replaced by grasslands by 7500 
B.P. (Bousman 1994:80). Although poorly dated, 
Robinson (1979:109) associated his oldest phytolith 
sample with "Late Paleo-Indian or Pre-Archaic" and 
suggested an age of about 8000 B.P. The predominance 
of tall grass species, white oak phytoliths, a generally 
high frequency of other tree species (unidentifiable), 
and the overall small size of the grass phytoliths com
bined to indicate a wet environment. 
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Middle Holocene 

The continuous decline ofthe woodlands in the Early 
Holocene was briefly checked arOlmd 6000 B.P., but 
resumed its slide until 5000 B.P. when arboreal pollen 
slowly increased with the appearance of a wetter cli
mate (Bousman 1994:80). This brief mid-Holocene 
arid period indicated at Boriack Bog agrees with data 
presented by N ordt et al. (1994) from the Applewhite 
project in San Antonio, where a dry period for roughly 
the same time frame (6000 to 4800 B.P.) is indicated. 
Humphrey and Ferring (1994) discovered the same 
arid episode in north central Texas, but with greater 
duration (6500-4000 B.P.), agreeing with the revised 
interpretation from Hall's Cave that gives an episode 
between 7000 and 2500 B.P. (Toomey and Stafford 
1994).A later occurrence between 5000 and 2500 B.P. 

(calibrated) is reported by Johnson and Goode (1994). 
The opal phytolith records from the Wilson-Leonard 
site in central Texas (Fredlund 1994) and two sites on 
Coleto Creek in south Texas (Robinson 1979: 111) 
agree with increasing aridity in the Middle Holocene, 
indicated by spreading grasslands around 4400 B.P. and 
ca. 4500 B.P., respectively. However, a sample from 
slightly higher in the Coleto Creek strata with roughly 
the same age argues for a quickly appearing, yet brief 
wet episode (Robinson 1979: 111), followed by a sample 
indicating a return to an arid climate up to ca. 2750 B.P. 

Phytolith analysis of sediments from the Choke Can
yon project (Robinson 1982:597-610) add to the claim 
of considerable climatic variability. Between 5300 and 
4300 B.P., Robinson (1982:598) infers a cool, mesic 
climatic regime that shifts to a more arid period and 
then returns to conditions both cooler and wetter than 
today's by 3250 B.P. 

Late Holocene 

Varied indicators for a fluctuating climate in the Late 
Holocene continue, but do not necessarily agree. N ordt 
et al. (1994) suggest a warm and dry episode between 
3000 and 1500 B.P. based on deposits from San Anto
nio. Toomey and Stafford (1994) see a wet period ap
pearing about 2500 B.P. at Hall's Cave. Their 
observations agree with those of Robinson (1979: 112), 
suggesting a very wet episode. Ricklis's (1994) study 



of oyster-growth patterns on the Texas Gulf coast ten
tatively implies a shift to a cooler climate at ca. 3000 
B.P., emerging out of a much warmer Middle Holocene. 
The Gulf Coast data tend to agree with the Choke Can
yon analysis, pointing to mesic conditions (similar to 
today's) by 2450 B.P. (Robinson 1982:598-599). Af
terwards, a shift to more xeric conditions occurred by 
1000 B.P., but Robinson suggests that they may have 
been more mesic than modem conditions. The pre
dominance of short grass species nicely agrees with 
large quantities of bison remains documented in ar
chaeological context at Choke Canyon (Robinson 
1982:599). Grass pollen frequencies in the Boriack 
Bog and Weakly Bog pollen spectra indicate drying 
episodes at 1600-1500 B.P. and 500-400 B.P. (Bousman 
1994:80). 

41BX126: Specific 
Environmental Information 

41BX126 is located in western San Antonio in Bexar 
County, Texas (see Figure 1-1). The project area is 
within the Nueces-Guadalupe Plain, a northern bio
geographical subarea of the South Texas Plains. Ad
joining the Nueces-Guadalupe Plain to the east is the 
Gulf Coastal Plain, and beyond is the Gulf of Mexico, 
approximately 224 km to the east. A few kilometers 
to the north, plains give way to an abrupt rise: the 
Balcones Escarpment and prominent Edwards Plateau. 
The Balcones Escarpment serves as a geographical 
division between the Central Texas archaeological re
gion to the north and the South Texas region to the 
south (Black 1989a). 

Climate 

The project area has a modified subtropical climate, 
with cool winters and hot summers (Taylor et al. 
1991: 118), primarily influenced by the low altitude, 
low elevations, and the Gulf of Mexico to the east. 
Daytime humidity ranges from 50-80 percent 
throughout the year, while clear skies prevail over 70 
percent of the summer and 50 percent of the winter. 
The coldest average month is January (average 
temperature: 62.3 DF), and the hottest average month 
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is August (average temperature: 94.D2F) (Taylor et al. 
1991:Table 11). Rainfall averages 27.89 inches (Taylor 
et al. 1991:Tabie 11), but a great deal of variation in 
rainfall exists from year to year, with 52.28 inches 
recorded in 1973 and 10.11 in recorded in 1917 
(McGraw and Hindes 1987:37). The growing season 
averages 275 days south ofthe Balcones Escarpment 
(Taylor et al. 1991: 119), between March 1 and 
December 1. Light snowfalls occur every three or four 
years (Taylor et al. 1991: 118-119). 

Biotic Resources Surrounding 41BX126 

The area around 4IBXI26 is an ecotone incorporat
ing diverse ecological communities, including Juni
per-Oak-Mesquite Savanna, Blackland Prairie, 
Oak-Hickory Forest, and Mesquite-Chaparral Savanna 
(Johnson 1967:73). Stahle and Cleaveland (1995:55) 
suggest that the diversity in forest mottes was created 
from micro environments existing in the late glacial 
period (ca. 15,000 B.P.). Blair (1950:112) notes that 
the joining of three biotic provinces occurs in Bexar 
County: the Texan (eastern half of the county), the 
Balconian (the Edwards Plateau and Balcones Escarp
ment), and the Tamaulipan (southwestern county, 
South Texas Plain). 

The geographic location of the project area, essen
tially on the periphery of these three biotic provinces, 
provides a dynamic setting for a great diversity in riv
erine, uplands, and xeric vegetation and fauna. Two 
ecological settings dominate the project area landscape 
within the ecotone: uplands and creek zones. Descrip
tions of the project area prior to 1900 reveal that the 
uplands were once dominated by tall grasses, with oc
casional stands of brush and mesquite (Inglis 1964). 

Early descriptions (1675-1722) of plant life by 
Spanish observers, who left a written record of the 
area in western Bexar County, suggest that mesquite 
and other thorny scrub were present in scattered 
mottes, while the land to the south was open grasslands 
with little or no brush (Inglis 1964:Plate 1). Later 
observers documented the change on the South Texas 
Plain from grassland/scrub grassland mosaic to the 
domination of thorny brush (Inglis 1964:Plates 1-3). 
By 1900 areas of southern and western Bexar County 



were described as "dense bmsh or chaparral" (Inglis 
1964:Plate 3). Likely causes for this change in plant 
communities (when there were no discernible 
progressive changes in climate) are a combination of 
overgrazing and human interference with natural range 
fires (Black 1989b:1S) 

Historic alterations to the primary landscape include 
plowing, overgrazing, stream rechannelization, con
trolled burning, and the introduction of deep wells. 
These have undoubtedly caused lower water tables 
and have concurrently altered the plant and animal 
community. Many springs feeding the streams ema
nating from the Balcones Fault are now either dry or 
do not discharge sufficient flows to reach the South 
Texas and Gulf Coastal plains before evaporating or 
seeping into the sandy soils upstream (Brune 1981 :75). 
Both Culebra and Helotes creeks are now intermit
tent drainages. 

Geology 

During the Upper Cretaceous period, approximately 
78 million years ago (Judson and Kauffman 1990: 150), 
Austin Chalk and marls began forming and now com
prise the bedrock underlying the project area and ex
posed at the edge of the site by Culebra Creek 
downcutting. Plio-Pleistocene Uvalde Gravels under
cut by fine silt and gravels of the Leona formation are 
present in a small upland area above the site (Barnes 
1983). Fluviatile terrace deposits draining sand, gravel, 
silt, and clay from the Edwards Plateau formed in the 
Late Pleistocene approximately 15,000 years ago along 
Culebra and Helotes creeks. 

Soils 

Alluvial soils of the Lewisville (LvB) and Patrick 
(PaB) series make up the terraces on which 4IBX126 
rests. Lewisville soils are frequently thicker than 
Patrick soils because the latter generally lie atop a 
gravel layer about three feet below the surface. These 
series are generally dark grayish brown to brown in 
color, and calcareous with a weak blocky silty clay 
structure that tends to crack and shift with episodes of 
wetting and drying (Taylor et al. 1991:25-27, Sheet 
34). Archaeological investigations are hampered by 
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these dynamics because of the possibility that arti
facts are displaced to deeper sediments if cracking 
occurs (Hester 1980). 

Lithic Resources 

Beyond the project area, rich sources of chert crop 
out in the Edwards Plateau region. Nodules and 
cobbles of high-quality Edwards chert gravels are com
monly found eroding out of the limestone on the pla
teau itself, and in creekbed gravels originating in the 
plateau (Black and McGraw 1985; Potter et al. 1992). 
The headwaters of Culebra and Helotes creeks origi
nate from the Edwards Limestone formations on the 
Edwards Plateau. No doubt the creekbeds in the project 
area contain fluvial deposits of the fine- to coarse
grained, medium to grayish brown, abundant cherts 
eroding out of the Edwards (Barnes 1983). Tarrant 
association (TaB) soils found on the upland on the 
northern edge of the site has fist-size or larger chert 
cobbles in varying quantities (Taylor 1991 :31, Sheet 
34). 41BX126 lies 2.5 km east of the modern mapped 
edge of a Uvalde gravel distribution. Prolific raw ma
terial sources persist in the project area. 

Archaeological Background 

Previous Research 

Large-scale surveys covering thousands of acres along 
the Balcones Escarpment and the eastern Edwards 
Plateau have been highly effective in discovering 
archaeological sites. Seventy-two sites were recorded 
on 5,600 acres at Camp Bullis in northern Bexar 
County (Gerstle et al. 1978). The survey covered the 
watersheds of upper Cibolo Creek, Ranger Creek, and 
upper Salado Creek. Thirty-four of those sites were 
associated with diagnostic lithic tools from the 
Paleoindian through Late Prehistoric periods. Thirty
four sites were recorded during a 2,SOO-acre survey 
of the East and West Elm Creek branches of the upper 
Salado creek in the Encino Park area of northern Bexar 
County. Those sites contained Paleo indian through 
Late Archaic components (McGraw et al. 1977: 1 0-
29). Thirty-one prehistoric sites dating from the 
Paleoindian through Late Prehistoric periods were 



found during a 604-acre survey of the upper Cibolo in 
southern Kendall County (Bass and Hester 1975:9-
24; Kelly and Hester 1976:29). Nickels's (1998) 
survey of 103 acres peripheral to Cibolo Creek near 
Boerne in southern Kendall County recorded seven 
prehistoric sites. Paul McGuff recorded 28 prehistoric 
sites along Leon Creek in northern Bexar County in 
1970 and 1971 (site reports on file at CAR). A survey 
oflower Medio Creek by McGraw (1977) documented 
15 prehistoric sites. In 1987 CAR surveyed 3,539 acres 
and documented 52 sites along the Medina River for 
a cultural assessment of the area to be affected by the 
proposed Applewhite Reservoir (McGraw and Hindes 
1987). Nickels et al. (1997a) surveyed 3,860 acres at 
Lackland Air Force Base in southwest Bexar County 
and recorded 68 prehistoric sites. 

A few of the more significant sites in the region have 
been tested or excavated (Figure 2-2). The Richard 
Beene site (41 BX831) is located on the Medina River, 
in the Applewhite Reservoir proj ect area, 12 km south 
of Medina Annex. It was excavated in 1991 and fur
ther tested in 1995. The site is deeply buried in the 
first terrace (Applewhite Terrace) above the Medina. 
Its well-defmed stratigraphy yielded artifacts and fauna 
representing a continuous occupation from the Pale
oindian through Late Prehistoric periods (Thoms 
1992: 17-26, 1996). The Panther Springs Creek site 
(41 BX228) on the Salado Creek drainage, 20 km north 
of the project area, was tested in 1979 and then again 
in 1992. Early Archaic through Late Prehistoric com
ponents were defmed by diagnostic stone tools (Pot
ter and Black 1995:23-54). Tested heavily in 1995, 
41BX47 is a deeply buried, intact Paleoindian through 
Middle Archaic campsite on the terraces of Leon 
Creek, 25 km north of Lack land (Tennis 1996; Tennis 
and Hard 1995). Although not well published, Pavo 
Real (41BX52), in the Leon Creek floodplain at Loop 
1604, is a Clovis and Folsom lithic workshop (Hend
erson 1980). 

Ongoing research by the Texas Archeological Re
search Laboratory (TARL) at The University of Texas 
at Austin is resulting in a comprehensive assessment 
of the area to be impacted by the proposed Wurzbach 
Parkway. This includes the Walker Ranch Historic 
District on Panther Springs Creek, as well as other 
sites in the upper-middle Salado Creek watershed. The 
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approach taken by TARL has been innovative and thor-
0ugh. This is exemplified by the work at the Higgins 
site (4IBXI84), and the manner in which the Wurz
bach research is being reported. The first two of a se
ries of modules present the conceptual framework 
(Potter et al. 1995) and testing results from several 
prehistoric sites (Potter and Black 1995). The first 
module is particular useful for its explication of the 
concept of historic contexts and the offer of an inter
mediate framework in the absence of a regional plan
ning document (Black and Potter 1995:45-51). 

The Wurzbach research also presents the modem theo
retical approach best suited for local prehistoric re
search: hunter-gatherer mobility and subsistence in an 
ecological context. Since Bexar County represents a 
transitional zone between three biotic provinces, with 
geomorphically and geographically changing land
forms, different resources are available in each area. 
The potential for diverse site function across the 
county is high. The study of archaeological sites in 
the watershed areas of Salado Creek (Katz 1987; 
Quigg 1988), Leon Creek (Espey, Huston and Associ
ates 1989; Henderson 1980), and Olmos Creek 
(Stothert 1989) helps in the total assessment of site 
distribution along watercourses. The recent and on
going projects discussed above have direct implica
tions for prehistoric cultural resources within the area 
surrounding 41BX126. 

Cultural Chronology 

Prehistoric Chronology 

Several scholars have offered sound but differing 
arguments for cultural chronologies for central Texas. 
Using the earlier works of Suhm (1960), Johnson et 
al. (1962), and Sorrow et al. (1967) as a springboard, 
Weir (1976) and Prewitt (1981a, 1985) reviewed the 
archaeological data from central Texas and established 
a chronology defmed by phases. Although some of 
their data have been criticized as unreliable and their 
phases critiqued (e.g., Collins 1995; Johnson 1987), 
they stimulated their colleagues to investigate 
empirical methods for inferring cultural behavior. 
Black (1989a, 1989b) reviewed the available data and 
offered a synthesis of prehistoric intervals. Collins 
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(1995) reviewed the archaeological and palynological 
evidence for central Texas and offered revised dates 
for human occupation from the Paleoindian through 
Historic periods. 

Refining a cultural chronology for south Texas is much 
more problematic, due to the compressed nature of the 
archaeological record and limited excavations con
ducted in the region (Hester 1995:433). Hall et al. 
(1982:463, 1986:393-406) analyzed radiocarbon dates 
and artifact assemblages from Choke Canyon sites in 
western Live Oak and eastern McMullen counties to 
establish a local chronology. Black (1989c:39-62) syn
thesized available data from south Texas and offered a 
chronology similar to that of Hall et al. (1982). Both 
chronologies were considered by Turner and Hester 
(1993), who offer slightly different chronological peri
ods based on evidence found more recently in south 
Texas. Supported by data retrieved from Lorna Sandia 
in Live Oak County, Black (1995a:31-45) updated his 
south Texas chronology, again confmning that of Hall 
et al. (1982). Also considering Hall's scheme, Hester 
(1995:433) acknowledges the paucity of information 
that exists for south Texas and as such offers only a 
"general framework" for prehistoric periods particular 
to the region. The dates in Table 2-1 and the following 
discussion are derived primarily from Black (1995a), 
Collins (1995), and Hester (1995). A brief discussion 
of the Transitional Archaic as defined by Turner and 
Hester (1993) and Hester (1995) is also presented. All 
dates are approximate and given as 14C years before 
present (BoP.), i.e., before 1950. 

Pre-Clovis 

Although humans may have inhabited the landscape be
fore 11,500 B.P., solid evidence does not support their 
existence. The argument that artifacts recovered from 
Levi Rockshelter in Travis County are older than Pale
oindian (Alexander 1983: 133-145) is not supported by 
clustered radiocarbon dates or distinct artifact and ex
tinct fauna assemblages within well-defmed stratigra
phy (Collins 1995:380-381). Although human behavior 
is inferred on stone artifacts from Friesenhahn Cave 
(Krieger 1964) and mammoth bones at the Waco Site 
(Fox et al. 1992:51-73), all are problematic for the same 
reasons given for Levi Rockshelter. From Hitzfelder 
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Cave, 30 miles north of San Antonio, Givens 
(1968:49) recovered several skulls described as 
"showing a combination of morphologically' archaic' 
traits. In varying degrees, these have a pronounced 
supra-orbital torus, marked postorbital constriction, 
a sloping forehead, and are dolichocranic (long
headed)." Unfortunately, no radiocarbon dates are 
available to substantiate the surmised antiquity of 
the remains. The Middle Archaic points found with 
the burials suggest the skeletons are more likely 5,000 
to 6,000 years old (Givens 1968). As Collins 
(1995:380-381) offers, eroded landforms are not 
likely to yield solid stratigraphic proof of human 
occupation earlier than late Pleistocene, and if we 
do find earlier occupations on stable landforms, what 
comprises the signature of a Pre-Clovis culture? 

Paleoindian 

This phase spans the period estimated at between 
ca. 11,500-8800 B.P. in central Texas (Collins 
1995:381-383) and between 11,200-7,950 B.P. in 
south Texas (Hester 1995:433-436), although a few 
claims to older sites exist (Alexander 1963, 1983; 
Fox et al. 1992; Krieger 1964). The Paleoindian 
period began toward the close of the Pleistocene. 
Diagnostic artifacts include Clovis and Folsom pro
jectile points. Certainly the wide distribution of 
Clovis-type points across most of North America and 
even into Central America suggests a wide dispersal 
of the people who made them (Kelly 1993; Wenke 
1990:201). Within Texas's political boundaries, 
Meltzer and Bever (1995:47-81) documented the 
presence of 406 Clovis points in 128 of 254 coun
ties. Other artifacts associated with the Clovis cul
ture include bifaces and prismatic blades, engraved 
stones, bone and ivory points, stone bolas, ochre, 
and shaft straighteners. 

In general the Paleo indian adaptation has been 
considered to be one of small bands of nomadic, big
game hunters following herds of Late Pleistocene 
fauna-including mammoth, mastodons, bison, 
camel, and horse-across North America (Black 
1989a). More recently, emphasis has been placed on 
the wide diversity of plants and animals used for 
subsistence by these early Americans (Black 1989a; 



Table 2-] . Cultural Chronology of South and Central Texas 

Years Geologic Central Texas (Collins 1995) SOUlh Texas (Hester 1995) South Texas (Black I 995a) 

B.P. Epoch Period Stvle Intervals Period S tvle Intervals Period Stvle Intervals 
0 Historic Historic Historic 

Late Protohistoric Protohistoric 
Late Perdiz Late Toyah Horizon Toyah Phase 

Prehistoric Early Prehistoric Perdiz, 
Late 

Perdiz 
1000 260-1200 Scallorn, 420-1250 Edwards, 

Prehistoric 
Austin Phase 

Edwards Scallorn 
350-1150 

Ed wards, Scallorn 

Transi tional Matamoros, Frio, 
Archaic Ensor Fairland, Ellis 

Darl Late 
Frio, Ensor, 

En sor, Frio, Desmuke, Archaic 
Marcos, 

Late Fairland, Late Tortugas? 
Holocene Archaic 

Olmos bifaces, 1150-2350 
2000 Marcos, MontelL Corner Tang 

Montell, 1250-2350 Marcos, Shumla Knives 
Late 

Archaic 
Castroville, 

1200-4000 
Lange, 

Marshall, Pedernales, 
Williams, 

3000 Pedernales, Dimmit tools, 
Morhiss, 

Kinney. Middle Carrizo, 
Middle Langtry, 

Bulverde Archaic 
Abasolo, 

Archaic Lange, 
2350-4450 

Tortugas 
2350-4450 Kinney, 

Castroville, 

4000 
Bulverde 

Middle 
Nolan, Travis, 

Archaic 
Taylor, 

5000 4000-6000 
Bell-Andice- Earl y Basal Notched, 
Calf Creek BelL 

Andice, 
Early Triangular, Bell, 

Middle Clear Fork tools, Andice, 

6000 Holocene Early Early Corner Early Early Triangular, 
Archaic Notched, Archaic Clear Fork Tools, 

4450-7950 Martindale, 4450-7950 Early Exp anding 
Uvalde, Stem, 

Martindale, Baker, Guadalupe Tools 

7000 Early Uvalde, Bandy, 
Archaic Early Split Guadalupe Tools 

6000-8800 Stem, 
Angostura 

8000 

Early 
Lerma, 

I-- Scottsbluff, 
9000 Holocene Golondrina, Scottsbluff, St. Mary's 

HalL Early Stemmed Golondrina, 

Golondrina, Paleoindian Lanceolate, Paleoindian Early Stemmed, 

Barber, 7950-11 ,200 Angostura, 7950-11,150 Lanceolate, 

10,000 Paleoindian Wilson, Wilson, Angostura, 

8800-11 ,500 (Dalton, St. Mary's Hall, Plainview, 

San Patrice) Plainview, Clovis 

(plainview) Clovis 

Folsom, 
!--- Pleistocene Clovis 11,000 
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Hester 1983), such as turtles, tortoises, alligators, mice, 
badgers, and raccoons (Collins 1995:381), although 
they undoubtedly hunted the large animals as well 
(Dibble and Lorraine 1968). Known Clovis site types 
include killsites, quarries, caches, open campsites, 
ritual sites, and burials (Collins 1995:381-383; Hester 
1995:433-436).AFolsom interval follows the Clovis. 
Folsom artifacts are fairly common in central and south 
Texas; however, no camp sites or killsites have been 
found south of Pavo Real in Bexar County (Hester 
1995 :434-43 5). 

Most Paleoindian finds in central and south Texas have 
consisted of surface lithic scatters on upland terraces 
and ridges (Black 1989a:25, 1989c:48). A few Pale
oindian components deeply buried in alluvium have 
been discovered, such as the Berclair Terrace site (Sel
lards 1940), the Berger Bluff site (Brown 1987), Kin
caid Rockshelter (Collins et al. 1989), the 
Wilson-Leonard site (Collins et al. 1993), and at re
cent excavations of the Richard Beene site (Thoms et 
al. 1996). Many Paleoindian points have been recov
ered from surface contexts in Bexar and nearby coun
ties (Chandler and Hindes 1993; Hester 1968a, 1968b; 
Howard 1974; Meltzer and Bever 1995; Nickels et al. 
1997b). A late Paleoindian component with apparent 
high integrity has also been reported at the St. Mary's 
Hall site in Bexar County (Hester 1990: 14-17, 
1995:435). 

As the warming that marked the transition from Pleis
tocene to Holocene climates began to take effect in 
Texas, prehistoric inhabitants adapted with changes 
in life style. This climatic shift is also marked by the 
decline and extinction of mammoth, mastodon, horse, 
camel, and giant bison (Bison antiquus). With the pos
sible exception of the Berclair Terrace site (Sellards 
1940), archaeological evidence suggests that after 
8000 B.P., large gregarious game animals were either 
extinct or eliminated from Texas. Human hunters were 
forced to concentrate on deer, antelope, and other me
dium-size or smaller game. Changes in the subsistence 
base required technological shifts that mark the be
ginning of a new cultural period known as the Archaic. 
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Early Archaic 

Collins (1995:383) dates the Early Archaic from 8800 
to 6000 B.P. in central Texas, with three divisions based 
on projectile point types, while Hester (1995 :43 6-43 8) 
identifies the Early Archaic with Early Comer Notched 
and Early Basal Notched dart points roughly dating 
between 7950 to 4450 B.P. The extinction oflarge herds 
of megafm.ma and the changing climate at the begin
ning of the Holocene stimulated a behavioral change 
by the Prehistoric inhabitants of south Texas (McKin
ney 1981). While the basic hunter-gatherer adaptation 
probably remained intact, an economic shift away from 
big game hunting was necessary. In general, more in
tensive exploitation of local resources in central 
Texas-such as deer, fish, and plant bulbs-is indi
cated by greater densities of ground-stone artifacts, 
fire-cracked rock cooking features, and more special
ized tools such as Clear Fork gouges and Guadalupe 
bifaces (Turner and Hester 1993 :246, 256). Weir 
(1976) speculates that Early Archaic groups were small 
and highly mobile, an inference from the fact that Early 
Archaic sites are thinly distributed and that diagnos
tic types are seen across a wide area, including most 
of Texas and northern Mexico. Story (1985) believes 
that population densities were low during this period, 
and that groups consisted of related individuals in 
small bands with "few constraints on their mobility" 
(Story 1985:39). Their economy was based on diffuse 
utilization of a wide range of resources, especially such 
year-round resources as prickly pear and lechugilla, 
as well as rodents, rabbits, and deer (Story 1985:38). 

Sites near the study area with components from this 
period include 41BX47 (Tennis 1996), Richard Beene 
(Thoms et al. 1996), and several located on Camp 
Bullis in northern Bexar County (Gerstle et al. 1978) 
and at Choke Canyon (Hall et al. 1986). 

Middle Archaic 

Collins (1995:383) defines this intermediate interval 
of the Archaic as lasting from about 6000-4000 B.P. in 
central Texas, but Hester (1995 :43 8---441) suggests that 
the period between 4450 and 2350 B.P. more correctly 



reflects the Middle Archaic in south Texas. The Middle 
Archaic appears to have been a time of increased popu
lation, based on the large number of sites from this 
period in south and central Texas (Story 1985 :40; Weir 
1976: 125, 128). The reasons for this increase are not 
known, but the amelioration of a very dry period (Alti
thermal) during the Early Archaic is often seen as the 
prime mover (Sollberger and Hester 1972:338; Story 
1985:40). A wide variation in projectile point styles 
at the Jonas Terrace site suggest "a time of ethnic and 
cultural variety, as well as group movement and im
migration" (Johnson 1995:285). On the South Texas 
Plains, exploitation of widely scattered, year-round 
resources such as prickly pear continued (Campbell 
and Campbell 1981: 13-15), as did hunting deer and 
rabbit. However, a shift to concentrated, seasonal nut 
harvests in the riverine environments of the Balcones 
Escarpment seems to have occurred (Black 1989a). 
Weir (1976) believes that an expansion of oak on the 
Edwards Plateau and Balcones Escarpment led to in
tensive plant gathering and acorn processing. He also 
believes that the widely scattered bands prevalent in 
the Early Archaic now began to coalesce, at least dur
ing the acorn-gathering season, into larger groups who 
shared the intensive work of gathering and process
ing the acorn harvest (Weir 1976: 126). Many research
ers believe burned rock middens result from this 
endeavor (Creel 1986; Prewitt 1991; Weir 1976). Other 
investigators doubt this conclusion (Black et al. 1993; 
Goode 1991), but the exact processes which formed 
the burned rock middens are still a matter of contro
versy (Black 1989a:28; Black et al. 1997; Hester 
1991). 

The common presence of deer remains in burned rock 
middens encourages the view that deer processing took 
place at these sites (Black and McGraw 1985:278; 
Weir 1976: 125). Bison bone is encountered in archaeo
logical sites in central and south Texas, at least occa
sionally, during all but the earliest part of the Middle 
Archaic (Dillehay 1974). There has been a tendency 
to equate presence of burned rock middens with ab
sence of bison (Prewitt 1981a); however, examina
tions of several recent faunal reports show that after 
about 4500 B.P., bison and burned rock middens are 
contemporaneous, although not at the same sites, at 
least in the southern Edwards Plateau and northern 
South Texas Plain (Meissner 1993). 
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Late Archaic 

Collins (1995:384) dates the final interval oftheAr
chaic in central Texas to approximately 4000-800 B.P. 

Hester believes the Late Archaic in south Texas may 
better be defined as between 2350-1250 B.P. Some re
searchers believe populations increased throughout the 
Late Archaic (Prewitt 1985), while others feel popu
lations remained the same or fell during this period 
(Black 1989a:30). Prewitt (1981a:80-81) asserts that 
the accumulation of burned rock middens nearly 
ceased during the course of this period; however, ex
cavations at the Blue Hole site in Uvalde County (Mue
ggenborg 1994:1-74), the Honey Creek midden at 
41MS32 (Black et al. 1997), the Jonas Terrace site in 
Medina County (Johnson 1995), and the Mingo site 
in Bandera County (Houk and Lohse 1993: 193-248) 
provide evidence that large cooking features up to 15 
m in diameter were still very much in use (see also 
Black et al. 1997). The subsistence base is assumed to 
have broadened, favoring a wider variety of plants and 
animals (Black 1989a:30). By about 1450 B.P., bison 
had again disappeared (Dillehay 1974). 

A proliferation of distinguishable human cemeteries 
has been attributed to this period (Hester 1995:439-
440). At Lorna Sandia, these date between ca. 2550 
and 2750 B.P. (Taylor and Highley 1995). Story 
(1985:44-45) believes the presence of cemeteries at 
sites such as Ernest Witte (Hall 1981), Hitzfelder Cave 
(Givens 1968), and Olmos Dam (Lukowski 1988) 
indicates that Late Archaic populations in central and 
south Texas were increasing and becoming more 
territorial. 

Late Archaic points tend to be much smaller than 
Middle Archaic points. The most common are Ensor 
and Frio types (Turner and Hester 1993: 114,122), both 
of which are short, triangular points with side notches. 
The Frio point also has a notched base (Turner and 
Hester 1993:122). Although inhabitants of the South 
Texas Plain near Brownsville and Rockport had be
gun to make pottery by about 1750 B.P., the northern 
part of the plain was still "pre-ceramic" until 1,000 
years later (Story 1985:45-47). 



Transitional Archaic 

A late subperiod or interval of the Late Archaic is fre
quently referred to as the Terminal Archaic or Transi
tional Archaic. Weir (1976) defines the Terminal 
Archaic as 1650-1150 B.P., while Turner and Hester 
(1993) cite data placing the Transitional Archaic as 
2250-1250 B.P. Although Hester may lump current data 
into a Late Archaic period, he cautions that more evi
dence will likely result in what may be referred to as a 
"Terminal Archaic" period during the latter part of 
the Late Archaic in south Texas. This Terminal Ar
chaic period is represented by diagnostics such as 
Ensor, Frio, and Matamoros points, which appear to 
overlap the Late Archaic and Late Prehistoric periods 
(Hester 1995:442). Weir (1976) believes this marked 
a transition period to localized area sites, a disappear
ance of burned rock middens and bison, and a reap
pearance of highly mobile hunters and gatherers. 
Others (Black and McGraw 1985; Peter 1982; Skelton 
1977) argue that in some locations burned rock 
middens did not disappear and sites were more in
tensely occupied during the Transitional Archaic pe
riod. 

Late Prehistoric 

Collins (1995:385) recognizes that the commonly used 
date of 1200 B.P. for the end of the Archaic and 
beginning of the Late Prehistoric in central Texas is 
arbitrary, and Hester (1995:442) acknowledges the 
problematic issue of selected tools appearing at both 
Late Archaic and Late Prehistoric sites. A series of 
distinctive traits marks the end ofthe Archaic and the 
beginning of the Late Prehistoric period, including the 
technological shift to the bow and arrow and the 
introduction of pottery to central Texas and the 
northern South Texas Plain (Black 1989a:32; Story 
1985:45-47). Most researchers agree the early Late 
Prehistoric period was a time of population decrease 
(Black 1989a:32). Though small burned rock middens 
associated with Scallorn and Edwards points have been 
found (Goode 1991:71; Houk and Lohse 1993:193-
248), they are rare. Settlement shifts into rockshelters 
such as Scorpion Cave in Medina County (Highley et 
al. 1978) and Classen RocksheIter in northern Bexar 
County (Fox and Fox 1967) have been noted (Shafer 
1977; Skinner 1981). Cemeteries from this period 
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often reveal evidence of conflict (Black 1989a:32). 
For example, an excavation of a burial just north of 
San Antonio (41BX952) revealed an Edwards point 
between two lumbar vertebra (Meissner 1991). Sites 
from the Austin phase include Quinta Medina 
(Guderjan et al. 1992; 1993) and Panther Springs 
Creek, 41BX228 (Black and McGraw 1985). 

Beginning rather abruptly at about 650 B.P., a shift in 
technology occurred. This phase is characterized by 
the introduction of blade technology, the first ceram
ics (bone-tempered plainwares) in central Texas, the 
appearance of Perdiz arrow points, and alternately bev
eled bifaces (Black 1989a:32; Huebner 1991 :346). 
Prewitt (1985) and Black (1989a) suggest this tech
nology encroached from north-central Texas. Patter
son (1988), however, notes the Perdiz point was first 
seen in southeast Texas by about 1350 B.P., and was 
introduced to the west some 600-700 years later. Hes
ter (1995 :444) recognizes this phase as the "best docu
mented Late Prehistoric pattern" throughout south 
Texas, with dates ranging between ca. 650/700 to 300/ 
350 B.P. (corresponding to Hester's A.D. 1250/1300 to 
1600/1650). 

Steele and Assad Hunter (1986) argue for the occur
rence of a distinct change in diet between the Late 
Archaic and the Late Prehistoric components in two 
sites at Choke Canyon Reservoir in south Texas. 
Analysis of the number of identified specimens (NISP) 
shows a marked increase in artiodactyl elements 
present during the late Late Prehistoric, an increase 
largely due to the addition of bison to the "menu" 
(Steele and Assad Hunter 1986:468). Huebner (1991) 
suggests that the sudden return of bison to south and 
central Texas resulted from a more xeric climate in 
the plains north of Texas, and increased grasses in the 
Cross-Timbers and Post Oak Savannah in north cen
tral Texas, forming a "bison corridor" into the South 
Texas Plain along the eastern edge of the Edwards 
Plateau (Huebner 1991 :354-355). Sites from this pe
riod frequently have associated bison (Black 1986; 
Black and McGraw 1985; Henderson 1978; Hulbert 
1985; Prewitt 1974). 

The only archaeological evidence that domesticated 
plants were ever introduced in south or central Texas 
is a single corncob found in Late Prehistoric context 
in Timmeron Rock Shelter (Harris 1985). This single 



cob is not enough to postulate there was ever a sig
nificant presence of maize in the area. Only the ar
rival of the Spanish brought significant cultivars to 
south and central Texas. 

Historic Period 

The end of the Late Prehistoric and beginning of the 
Historic period in both central and south Texas should 
be characterized by written accounts of European con
tact with indigenous groups. Collins (1995:386-387) 
offers that the Historic period thus begins ca. 260 B.P. 

in central Texas; however, in south Texas Hester 
(1995:450-451) agrees with Adkins and Adkins 
(1982:242) when he suggests that the indigenous 
groups may have been affected by European influence, 
but we are only able to observe the materials in the 
archaeological record because the written accounts 
simply are not available. Hester would rather label 
this largely unknown period "Protohistoric." 

The cultural context for the historic groups in the study 
area is largely conditioned by the presence of outside 
ethnic groups and regional power struggles. The nu
merous small groups of hunters and gatherers encoun
tered by the early explorers and later Spanish intrusions 
are addressed in many sources (Campbell 1983; Camp
bell and Campbell 1985; Hester 1989; John 1975; 
Newcomb 1961; Swanton 1952). The various later in
trusive groups, such as Tonkawa, Lipan Apache, and 
Comanche, are also described by numerous research
ers (Ewers 1969; Hester 1989; Jones 1969; Kelley 
1971; Newcomb 1961, 1993; Sjoberg 1953a, 1953b). 

At the beginning of the seventeenth century, many 
south Texas Indian groups were being pushed north
ward by continual Spanish expansion. By the 
mid-seventeenth century, a new pressure on the Indi
ans indigenous to the area began to come from the 
north: a nomadic group, the Apache adopted a more 
Plains-lifeway style of bison hunting once they ac
quired horses from the Spaniards (Campbell and 
Campbell 1985:27). Later, the Apaches were to be 
displaced by another group of nomadic, bison-hunt
ing Indians-the Comanches-from the highlands of 
central Texas (Campbell 1991:111). 
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A combination of migration, demoralization, inter
group conflict, disease, and death due to warfare frag
mented the native Indian groups, and forced continual 
mixing and remixing among them (Bolton 1915; 
Campbell 1975,1991 :345; Leon et al. 1961). Most of 
the native languages have been lost, although recent 
attempts at reconstruction are enlightening (e.g., 
Johnson 1994; Johnson and Campbell 1992). The es
tablishment and relocation of Spanish Catholic mis
sions along the San Antonio River in the early 1700s 
offered plentiful food and protection from outsiders, 
inducing many groups to enter the missions (Campbell 
and Campbell 1985; Chipman 1992; de la Teja 1988; 
Habig 1968a, 1968b; Hard et al. 1995; Inglis 1964). 
Although fear of the invading Apache and Comanche 
pressured many of the Indians to seek the protection 
of missions, they were now exposed to the exploita
tion of the Spanish (Campbell 1975:2, 1991 :346-347). 

In the autumn of 1785, a treaty with the Comanche 
signaled the opening of a period of peaceful coexist
ence in which Comanches brought hides, meat, and 
tallow to the area to trade for goods and services
such as blacksmithing and gun repair-not available 
elsewhere (Poyo and Hinojosa 1991:125-126). The 
few Comanche who entered the missions were appar
ently women and children who were captured during 
punitive raids by Spanish soldiers (Campbell and 
Campbell 1985 :26). 

Apaches continued to range over the area between San 
Antonio and Laredo until the early 1800s, pushed 
southward by the invading Comanche who had moved 
into the Hill Country of central Texas (Campbell and 
Campbell 1985:27). Weary of warfare with the Co
manche, a few Apache began seeking asylum in the 
missions (McGraw and Hindes 1987:367; West 
1904:50). Few landowners, however, dared to live on 
their outlying lands until about 1840, when a treaty 
with the Apaches brought peace for a while (de la Teja 
1988:167). 

The political environment of the early government is 
addressed by Espey, Huston and Associates (1989). 
Archaeological testing on the Medina River provided 
the first look at an early 1800s ranch headquarters 
(McGraw and Hindes 1987). The newly formed gov
ernment of Texas gave land grants that were large, 



consisting of around 5,000 acres for each property, 
and Spanish cattle ranching became prevalent south 
and southeast of San Antonio (Jackson 1986). How
ever the political turmoil that permeated early Texas 
caused a near-complete European desertion of San 
Antonio following the Mexican War for Independence 
(Fehrenbach 1983). 

Around 1840 settlers from Germany and Alsace-Lor
raine and from other regions of the United States be
gan to flood into San Antonio. Many of the Germans 
moved into the Hill Country to the north, settling into 
communities such as Boerne and New Braunfels, and 
raised sheep or cattle (Freeman 1994:5-9). As sheep 
and cattle markets emerged in the 1880s, ranchers and 
farmers settled south and west of San Antonio (Flana
gan 1974; Lehmann 1969; Nickels et al. 1997a). The 
introduction of twentieth-century technologies such 
as mills and improved methods of production have 
shaped the area as it exists today (Fox et al. 1989; 
Tyler 1996). 
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Chapter 3: History of Investigations at 41BX126 

Diane A. Cargill 

Introduction 

Three archaeological testing projects have been con
ducted at site 41BX126. The first two investigations 
were carried out by TxDOT in 1993 and 1995. In 1997 
41BX126 was tested by the Center for Archaeologi
cal Research (CAR) of The University of Texas at San 
Antonio. 

41BX126 was originally recorded in 1971 by Paul 
McGuffand Ellen McGuff(1971) during an archaeo
logical survey for the proposed construction of Loop 
1604. The site was described as an open campsite, 
approximately 90 x 30 m in size, consisting of a sur
face scatter of chert nodules, flakes, worked flakes, 
bifaces, and a possible Pedernales point. 

Twenty years later, due to the proposed expansion of 
Loop 1604, Daymond Crawford ofTxDOT resurveyed 
4IBX126 in March 1991. The site however, was not 
recommended for testing due to the noted surface dis
turbances resulting from past highway construction 
and heavy off-road traffic. Two months later, on May 
20, Bob Mallouf and Dan Prikryl of the Texas His
torical Commission (THC) visited 41BX126 and ex
panded the site boundary to include an area west of 
Loop 1604, and an area both north and south of the 
original site boundary east ofthe highway. 

In August 1993, the site was once again resurveyed 
by TxDOT archaeologists. At thattime, 41BX126 was 
recommended for testing to establish site boundaries 
and to assess significance of the cultural deposits. Test
ing was conducted in the existing right-of-way during 
a two-week period beginning September 20, 1993 
(Wood 1994). This investigation was followed by ad
ditional testing in 1995 by TxDOT to determine the 
site's eligibility for inclusion in the NRHP. However, 
4IBX126 was not evaluated for listing in the NRHP 
until additional testing by CAR (current project) was 
conducted. 
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1993 Investigation 

Testing of 41BX126 was implemented "to determine 
the nature of the deposits and cultural contexts, to de
termine the site's eligibility as a candidate for the Na
tional Register of Historic Places, and to assess the 
site's eligibility for designation as a State Landmark" 
(Wood 1994: I). Twenty-six hand-excavated units, 
eight machine-excavated trenches, and 31 shovel tests 
were excavated on both the east and west side of Loop 
1604 (Figure 3-1). Wood (1994) reports that less than 
two percent of the site within the right-of-way was 
sampled by the testing project. 

Shovel tests were excavated to gain preliminary in
sight about the vertical and horizontal extent of the 
subsurface deposit at 41 BX 126. The testing indicated 
that the site was approximately 250 m east/west along 
Culebra Creek, by 500 m north/south. Once the site 
boundaries had been defined by shovel tests east and 
west of the highway, test units were placed on the west 
side to sample as much of the site as possible as this 
area appeared to be the least disturbed (Wood 1994). 
Test units were also placed on the east side of Loop 
1604 to investigate and defme the extent of the burned 
rock midden. Hand-excavated units were placed near 
remaining tree stands under the assumption that this 
area of the site was less impacted by previous road 
construction and cultivation activities. In addition, me
chanically excavated trenches were placed on both 
sides of the highway to identifY deeply buried cul
tural deposits. 

The testing project documented the existence of a 
"partially" undisturbed burned rock midden located 
on the northern terrace above Culebra Creek east of 
Loop 1604. Chipped lithic artifacts recovered from 
TU 19 (in the central area of the burned rock midden) 
suggested that a stratigraphically lower component 
underlying the midden at 80-100 cm below surface 
(bs) might be separable from a stratigraphically higher 
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component at 40-70 cm bs (a decrease of lithic 
artifacts occurred between 70 and 80 cm bs). Cultural 
features were not identified west of the highway; 
however, two early Archaic points (later determined 
by CAR to be Middle and Late Archaic, see Chapter 
7) were recovered at the same depth, 20-30 cm bs, in 
two separate units 30 m apaIi. 

The 1993 testing project demonstrated that 4IBX126 
potentially exhibited cultural and physical integrity 
(Wood 1994). However, the excavation was limited and 
the data inconclusive for evaluating the site in terms of 
the general criteria of "significance" as put forth by the 
NRHP, and the more restrictive defmitions developed 
for small archaeological sites (Price 1995). 

1995 Investigation 

TxDOT returned to 41BX126 in 1995. Fieldwork was 
conducted from March 8-April28, 1995, under the di
rection of Dennis Price. Based on the results from the 
1993 testing project, the goal ofthe 1995 investigation 
was to determine the cultural and physical integrity of 
the possible Early Archaic component west of the high
way. If such a component was identified, specific ob
j ectives were to 1) recover ethnobotanical and 
zooarchaeological remains, 2) determine the existence 
and integrity of an earlier component underlying the 
midden, and 3) search for discrete deposits with physi
cal and cultural integrity closer to Culebra Creek. 

The field investigation included six test units (TUs) 
and 15 backhoe trenches (BHTs) (Figure 3-2). Four 
of the six units were located east of Loop 1604 in the 
burned rock midden area, and the remaining two were 
placed west of the highway, adjacent to Trench C to 
search for a possible Early Archaic component. In ad
dition, mechanical trenches were excavated on both 
sides of Loop 1604. Six were located on the west side 
of Loop 1604 and the remaining nine were placed on 
the east side of the highway. 

Concurrent with the 1995 investigations by Price, 
supplemental work was conducted by Steve Black and 
Charles Frederick from the Texas Archeological Re
search Laboratory to document and sample the burned 
rock midden and to perform limited geomorphological 
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investigation of the site as a whole. Photomosaics of 
three walls exposed in Trench G, M, and 0 were con
structed, and bulk matrix samples for the recovery of 
ethnobotanical remains, as well as special purpose 
samples for micromorphology and magnetic suscepti
bility analysis were collected from different areas of 
the midden. 

The midden was described as annular, exhibiting a 
soft matrix supported center, and a clast supported ring 
or framework (Black 1995b; Frederick, Appendix B). 
In addition, Black (1995b) and Frederick (Appendix 
B) identified features inside and outside the midden, 
which apparently contributed to the overall formation 
of the midden structure. These included "stringers" 
of scattered rock located outside the periphery, and 
pits located within the midden's framework, center or 
core, and margins. 

Results of the 1995 investigation demonstrated that 
an intact burned rock midden was present east of Loop 
1604. Based on midden projectile points, and an as
sociated humate date (collected from a nearby trench), 
the midden appeared to have formed after ca. 4500 
B.P. In addition, the recovery of a possible Guadalupe 
tool from a depth of 62 cm bs indicated the potential 
existence of an earlier component underlying the 
burned rock midden. Testing conducted on the west 
side of Loop 1604 was unable to support or negate 
the existence of a possible Early Archaic component. 
As planned by TxDOT, the analysis of the recovered 
material by Price in 1995 and the subsequent task of 
writing the report became CAR's responsibility. 

1997 Investigation 

CAR archaeologists conducted the third field investi
gation at41BX126 in January and February 1997, and 
returned in May 1997. Initially CAR's goals included 
evaluating the burned rock midden's potential for fau
nal and botanical preservation; identifying a possible 
earlier component underlying the midden; testing the 
area off-midden and the new right-of-way to the east 
for cultural resources; and assessing the potential ex
istence of an Early Archaic component west of the 
highway (Figure 3-3). For management purposes and 
reading clarity, following the fieldwork CAR divided 
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the site into three areas: Area A being the newly ac
quired right-of-way; Area B being the area east of Loop 
1604 comprising the main midden and peripheral fea
tures; and Area C being the portion of the site west of 
Loop 1604. 

After reviewing the preliminary results with TxDOT 
and THC archaeologists, CAR returned to the site in 
May 1997 to gain additional information on an iden
tified Nolan component that occurred stratigraphically 
below the midden. This effort resulted in a small block 
excavation immediately east of the midden. Figure 3-
4 illustrates the location of excavations at 41BX126 
during all three testing proj ects. The methods and re
sults of these investigations are discussed in Chapters 
4 and 6, respectively, and a recommendation of eligi
bility for listing in the National Register of Historic 
Places is provided in Chapter 12. 
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Chapter 4: Methods 

David L. Nickels, Diane A. Cargill, and Kaylee A. McRae 

Introduction 

During the three projects conducted at 4IBX126, 55 
l-x-l-m and 50-x-50-cm hand-dug units, 37 backhoe 
trenches, and 36 shovel tests were excavated to inves
tigate and evaluate the site. This chapter provides a 
discussion of the field methods used at 41BX126 by 
Wood in 1993, Price in 1995, and CAR in 1997. Also 
provided are the laboratory methods performed by 
CAR for all the investigations. 

Wood's field methods were designed to document the 
vertical and horizontal distribution of subsurface 
deposits at 41 BX 126, and more importantly, to assess 
the significance of those deposits. Much of the 1993 
investigation focused on the area of the site west of 
Loop 1604, as this area was believed to be less affected 
by prior road construction activities. However, the area 
of the site east of the highway (containing the burned 
rock midden) was tested as well. Results from the 1993 
investigation documented the existence of a "partially" 
undisturbed burned rock midden east of the highway 
(Wood 1994), and a possible Early Archaic component 
west of Loop 1604. Based on these results, Price 
(1995) directed his efforts primarily on the burned rock 
midden east of the highway, and to a lesser extent, 
tested the area of the site west of the Loop 1604. 
Concurrent with Price, Steve Black and Charles 
Frederick from TARL conducted additional work on 
and off the midden. The 1995 investigation 
documented an intact burned rock midden and a 
possible earlier component underlying the midden. 
Testing results west of Loop 1604 were inconclusive 
in documenting the presence of an Early Archaic 
component. With that information, the 1997 
investigation by CAR was designed to identify the 
possible Early Archaic component west of the 
highway, test the burned rock midden for organic 
material preservation, test areas off-midden for 
evidence of occupation, test the newly acquired right
of-way for a younger burned rock midden and/or 
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component, and prepare a comprehensive map of 
archeological investigations at 41BX126. Based on 
the results from the 1995 and 1997 investigations, 
CAR returned to the site in May 1997 to sample a 
horizontally discrete, possible Nolan component. 

Wood's Field Methodology (1993) 

During a two-week period beginning September 20, 
1993, Wood conducted an archaeological investiga
tion at 41BX126 (Figure 3-1). Thirty-one shovel tests 
placed east and west of Loop 1604 were excavated to 
gain preliminary insight into the vertical and horizon
tal extent of the subsurface deposit at 41BX126. 
Shovel tests, approximately 30 x 30 cm in plan view, 
were excavated in 10-cm arbitrary levels. Depth ranged 
from 15-50 cm below the surface (bs) depending on 
soil depth and rockiness. Excavated material was 
screened through 1,4-inch wire mesh and all artifacts 
were collected. Shovel tests were not plotted and could 
not be relocated. 

Based on cultural material recovered from the shovel 
tests, Wood enlarged the site boundary to 250 m east! 
west by 500 m north/south. Once the site boundary 
had been defmed, test units were placed on the west 
side to sample as much of the site as possible, as this 
area appeared to be the least disturbed (Wood 1994). 
Testing was conducted on the east side to investigate 
and defme the extent of the burned rock midden. Hand
excavated units were placed near remaining tree stands 
with the assumption that this area of the site was less 
impacted by previous road construction and cultiva
tion activities. 

Twenty-six units were hand excavated. Units were ex
cavated in arbitrary 10-cm levels until either sterile 
soil, unconsolidated caliche-marl, or limestone bed
rock was encountered. Test units (TUs) were num
bered consecutively from 1 through 26, and each 



1 O-cm level was assigned an alphabetical designation 
from A through I (e.g., 1 O-C would indicate the third 
level ofTU 10). Seventeen of the 26 units (TUs 1-8, 
10-14, and 17-20) were 1 x 1 m in size, the remain
ing nine (TUs 9,15,16, and 21-26) were 50 x 50 cm. 
Ten TUs (17-26) were excavated to investigate the 
burned rock midden, with TUs 18 and 19 placed on 
the central part of the midden. The remaining 16 TU s 
(1-16) were placed west of the highway (Figure 3-1). 
Equipment used during hand excavation included 
trowels, and flat and spade shovels. Screening of all 
hand-excavated matrix was accomplished using 'i4-
inch wire mesh and all observed artifacts were col
lected. Unit and level information was recorded on 
standard TxDOT record forms. 

Eight backhoe trenches (numerically designated 1-8) 
were excavated to identify deeply buried cultural de
posits. The average width of each trench was 1.5 m, 
length ranged between 5 and 10m, and the average 
depth was 1.73 m (Wood 1994). Two BHTs (7 and 8) 
were excavated on the east side of Loop 1604 and the 
remaining six (1-6) were placed on the west side of 
the highway (Figure 3-1). Trowels were used to clean 
the trench walls to aid in the identification of possible 
features, and profiles on one wall of each trench were 
documented. During the 1993 excavation, Wood 
(1994) took 77 color print photographs. 

Wood mapped the site using an engineer's transit. All 
test units were placed on a grid system using the ex
isting Loop 1604 right-of-way as a baseline. Absolute 
elevations were derived for the site's units, burned 
rock midden, and topography from a 866.99-ft Texas 
Highway Department Survey benchmark "located on 
the southeast corner of the Loop 1604 bridge across 
Culebra Creek" (Wood 1994:7). 

Price's Field Methodology (1995) 

In March and April 1995, TxDOT archaeologist Den
nis Price directed the second investigation at 
41BX126. Six 1-x-1-m units were excavated in arbi
trary 10-cm levels using trowels, shovels, picks, and 
in some instances, a hammer drill. Units were assigned 
an alphabetical designation (A-F) and each 10-cm 
level was given a number (e.g., A-4 indicates the fourth 
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level of Unit A). Units were placed adjacent to back
hoe trenches and dug to a minimum depth of one meter 
and a maximum depth of 1.6 ID. Four of the six units 
were located east of Loop 1604 in the burned rock 
midden area, and the remaining two were placed west 
of the highway, adjacent to BHT C (Figure 3-2). Soil 
was screened through 'i4-inch wire mesh. Profiles were 
drawn of three walls of each test unit. Bulk soil 
samples, 50 x 50 cm, were collected in 10-cm levels 
from Units C and D; and soil samples, 25 x 50 cm, 
were collected in 10-cm levels from Units E and F. 
Unit excavation information was recorded on TxDOT 
record forms for all six units. 

Fifteen BHTs were excavated and assigned alphabeti
cal designations A-O. Six (A-F) of the 15 trenches 
were located on the west side of Loop 1604 and the 
remaining nine (G-O) were placed on the east side of 
the highway (Figure 3-2). Test units placed on the 
burned rock midden in 1993 (Figure 3-1) were relo
cated in 1995, and BHTs M, 0, and G were excavated 
in the form of a cross through those units (Figure 3-
2). The width of each trench was approximately 1.5 
m, length varied between 2 and 18 m, and depth ranged 
from roughly one meter to greater than three meters 
below ground surface. Profiles of the north walls of 
BHTs M and 0 and the east wall of BHT G were 
drawn. 

Price took 491 photographs during the 1995 excava
tion: 277 color slides (of which 29 were a photomosaic 
ofBHT G, east wall profile) and 214 color prints. A 
standard form was not used for the photographic log, 
Price simply typed up a photographic log for each roll 
and descriptions of each photo. A running number was 
assigned for each photograph taken. 

In March 1995, concurrent with the TxDOT field in
vestigation, Steve Black and Charles Frederick from 
the Texas Archeological Research Laboratory (TARL) 
conducted supplemental work at 41BX126 to docu
ment and sample the burned rock midden and to per
form limited geomorphological investigation of the 
site as a whole. They mapped the site using a Sokkia 
Electronic Distance Measurer (EDM) Total Station. 
Price and Black took 423 black-and-white prints, color 
prints, and color slides of this operation. Photomosaics 
of three walls exposed in BHTs G, M, and 0 were 



constructed. The photographs taken of these walls in
cluded both color slide and black-and-white print film. 
One hundred forty-six of the photographs taken were 
color slides. One hundred forty-one black-and-white 
photos were reported in the photo log but are not in 
the possession of CAR. A standard TARL photographic 
log was used to record each photograph. In making 
the photomosaic, Black and Frederick photographed 
the midden profile at O.5-m intervals using a macro 
lens. In addition, bulk matrix samples for the recov
ery of ethnobotanical remains and special samples for 
micromorphology and magnetic susceptibility analy
sis were collected from the midden area. 

Fifteen bulk matrix samples were collected from dif
ferent areas of the midden for the recovery of ethno
botanical remains. Ten to 12 liters were collected from 
each of the following defined areas: the "ring" or 
framework supported area, the center or matrix-sup
ported area, and an ash-dump feature. In addition, bulk 
matrix samples were taken from two probable basin
shaped rock filled features occurring beneath the 
framework supported area in BHTs M and 0, close to 
the base of the midden. Seven magnetic susceptibility 
samples were collected: two from the framework-sup
ported area, two from the matrix-supported area, one 
from the ash feature in BHTs M and 0, and two from 

the edge of the midden (one north and one south). In 
addition, approximately eight samples were collected 
fl:om the fine-grained matrix in the center and frame
work area and beneath the midden for soil micromor
phology analysis. To protect the main midden and other 
features, Price filled in all BHTs and TUs with sand 
(Figure 4-1). 

CAR's Methodology (1997) 

Field Methods 

During a three-week period beginning January 15, 
1997, CAR conducted the third testing project at 
4IBX126. In addition, CAR returned to the site on 
May 13, 1997, for one week to investigate the pos
sible existence of a discrete Nolan component. 

Prefield operations included a thorough review of the 
data from the initial survey (McGuff and McGuff 
1971) and the previous testing projects (Black 1995b; 
Frederick, AppendixA; Price 1995; Wood 1994). Field 
investigations conducted by CAR included Gradall and 
backhoe trenches; shovel tests; l-x-l-m hand-exca
vated units; site mapping; geomorphological studies 
(Nordt, Chapter 5); and the collection of bulk matrix, 

archaeomagnetic, and 
magnetic susceptibility 
samples. 

Mapping 

Figure 4-1. Baclifilling Price s 1995 midden trenches with sand. 

During the current inves
tigation, CAR acquired 
TxDOT survey maps of 
the area and field maps 
drawn by Wood (1994) 
and Price (1995). In 1997 
TxDOT surveyors staked 
the newly acquired right
of-way and showed CAR 
staff the location of three 
benchmarks. The site da
tum established by Wood 
had not survived, so a new 
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datum was established for the 1997 testing phase and 
was tied into the TxDOT benchmark using an EDM 
and data collector. 

All backhoe trenches, test units, and eight of31 shovel 
tests from the 1993 and 1995 projects were relocated 
and mapped using the EDM. The same instrument was 
used throughout the 1997 project to record locations 
of new trenches, units, shovel tests, point-plotted arti
facts, features, areas of high artifact density, unit da
tum elevations, and area topography. Each evening, 
mapping data was downloaded from the data collec
tor to a database spreadsheet loaded onto a computer 
hard drive in the CAR lab. The data was checked for 
accuracy and maps were produced using Surfer soft
ware. 

Backhoe Trenching 

Twenty-one BHTs (Figure 3-4) were excavated by 
CAR east of Loop 1604 to expose features and to 
address geoarchaeological issues. Six of the BHTs (G
L) excavated had originally been dug by Price and 
backfilled with sand; to avoid confusion, CAR retained 
the letter designations assigned by Price. New trenches 
excavated by CAR were assigned letter designations 

where Price left off (i.e., Price's last trench was as
signed the letter 0, CAR's first new trench was desig
nated P). When CAR reached Z, the remaining three 
trenches were assigned double-letter designations 
(AA, BB, and CC). CAR also modified some of Price's 
trenches by extending BHT G to the west and exca
vating the area between BHTs M and N, which re
sulted in the connection of BHTs M and N, and 
ultimately the formation of one long trench comprised 
of BHTs M, N, and O. For CAR's purposes, BHT 
MNO is considered one trench and only counted once 
in CAR's total count. 

Seven BHTs (G, MNO, P, AA, CC, X, and Z) were 
excavated in and immediately adjacent to the burned 
rock midden to investigate overall midden form and 
structure, internal midden features, and the possibil
ity of identifying an earlier component underlying the 
midden deposit. Eight BHTs (Q-Wand BB) were ex
cavated by CAR to identify cultural features located 
off-midden and within the new right-of-way (Figure 
4-2), and to aid in the geomorphological assessment 
of the site. Finally, 1995 BHTs I, J, and K were re
opened for additional geomorphological studies. 

In 1997 trenches were excavated using a backhoe and 
an operator provided by TxDOT. Trenches were exca-

vated to a depth of be
tween 1.5 and 5 musing 
a 28-inch backhoe 
bucket. Although no 
backfill matrix was 
screened, all trenching 
operations were moni
tored by CARarchaeolo
gists. Select backhoe 
trench profiles were 
drawn and described by 
the project geomor
phologist Lee Nordt 
(Chapter 5 andAppendix 
C). Additionally, CAR 
staff examined the trench 
walls for evidence of 
buried cultural material 
and features. Fire
cracked rock features 
and artifacts observed in 

Figure 4-2. Monitoring backhoe trenching in the new right-ai-way (1997). 
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the walls were flagged and point-provenienced with the 
EDM. Diagnostic artifacts were assigned a Special Col
lections number, then collected. The presence of fea
tures and artifact densities observed in the trench walls 
provided a basis for the placement of test units. 

Gradall Trenching and Scraping 

The recovery of two Early Archaic comer-notched 
points from two of Wood's test units (approximately 
30m apart) west of Loop 1604 at ca. 30 cm bs sug
gested the possible existence of a horizontally discrete 
Early Archaic component. During the current project, 
CAR excavated five Gradall trenches (GTs) on the 
west side to identifY this component. Trench dimen
sions were approximately 80 cm depth, 2 m width, 
and 5-20 m length. The Gradall operator skillfully 
removed a few centimeters of soil at a time. 

Three areas on the east side of Loop 1604 were scraped 
with a Gradall to investigate burned rock midden form 
and off-midden features. Approximately 30 cm of allu
vial and colluvial sediments were removed from a 12-
x-12-m area in the northwest quadrant of the midden 
(Figure 4-3), a 1O-x-15-m area adjacent to and south
east of the midden was 
scraped of approximately 
35 cm of soil, and ap
proximately 40 cm of 
overburden was removed 
in a third area above the 
block excavation east of 
the midden. Scraping was 
done in all three areas by 
removing thin «5 em) 
layers of sediments until 
the desired depth was 
achieved. The Gradall 
proved to be an effective 
tool for locating features 
and removing overburden 
with a minimal amount of 
damage to features or tar
geted sediments. 

Unit Excavations 

Twenty-three test units (TU s) were excavated during 
the current testing project. Units were dug in 5- and 
1 O-cm arbitrary levels using trowels, picks, and shov
els. Units were assigned numerical designations (1-
23). Twenty-two of the TUs were 1 x 1 m, and TU 13 
was .4 x .8 m in size. During trenching activities by 
CAR, notes were made on areas of the site containing 
artifact and fITe-cracked rock concentrations and point
plotted diagnostics. Those notes were compared to the 
results obtained from previous testing to assist in the 
placement ofTUs in areas offering the greatest poten
tial for encountering buried deposits. Four units were 
placed within the burned rock midden, three (8, 9, and 
13) in the matrix-supported center (or core area), and 
one (7) in the rock-supported framework. Eleven units 
(12 and 14-23) were configured as a block east of the 
burned rock midden, three units (4, 10, and 11) were 
placed immediately off-midden in the periphery, and 
the remaining five units (1-3, 5, and 6) were exca
vated in the new right-of-way. With the exception of 
samples collected for flotation, all excavated material 
was screened through 'i4-inch mesh. In addition, CAR 
reopened TUs A, B, C, and D previously excavated 
by Price to review and compare stratigraphy. 

Figure 4-3. Gradall scraping top of center and northwest quadrant of the midden 
(1997). 
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Each unit was located on the established site grid and 
identified in field notes by the coordinates of its south
west comer. Unit datums were established 10 cm above 
the ground surface, adjacent to the highest comer of 
the unit. Units were excavated beginning at the exist
ing ground surface, with the exception ofTU 10 (where 
approximately the top 40 cm of soil was removed with 
a Gradall), TU 11 (top 25 cm of construction fill re
moved and screened), TU 12 (top 50 cm removed and 
screened), and TUs 14-23 (top 40 cm of sediments 
were removed prior to excavation of the block). TUs 
14 -23 in the Block Excavation area were excavated 
in 10-cm levels, with the exception of Levels 3 and 4 
which were dug in 5-cm sublevels. Artifacts, burned 
rock, and soil samples collected from these sublevels 
were distinguished from the 10-cm levels by a desig
nation of "upper 5 cm" or "lower 5 cm" for the level 
(e.g., Level 3-Upper 5 cm). Pedestaled burned rock 
which extended into both the upper and lower 5 cm of 
a level was collected and designated "general" (e.g., 
3G indicates all 10 cm of Level 3). This holds true as 
well for lithic material recovered from soil associated 
with the pedestaled burned rock. Level 4 ofTU 4 was 
also dug in two 5-cm levels. 

A sediment sample of at least two liters was collected 
from the center of every 10-cm level for flotation 
analysis. This allowed for the recovery of a sample of 
materials which would have passed through the larger 
'i4-inch screen size (see Laboratory Methodology). 
Additional samples were collected in and around fea
tures or from soils that appeared to be organically en
riched by human occupation. 

In general, a single Field Sack (FS) number was 
assigned to all material recovered from within a 5- or 
10-cm level. Therefore, lithic debitage, burned rock, 
fauna, and flotation samples from within a single level 
would be given the same FS number. Field Sack 
numbers were recorded on a Master Data Recovery 
Form, along with provenience information and types 
and quantities of material collected. The only 
exception to this method occurred when a point-plotted 
artifact was recovered within a level. A specifically 
provenienced artifact, such as a diagnostic projectile 
point or charcoal, was given a unique FS number or a 
Special Collection number, which was also recorded 
on the Master Data Recovery Form. In the CAR lab at 
the end of each day, this form was checked against 
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the recovered material to account for all artifacts 
collected in the field. Artifacts and charcoal recovered 
from trench profiles and given special collection 
numbers were shot in with the EDM prior to their 
collection. 

Feature and sub-feature numbers were assigned when 
identified. Feature 1 was assigned to the entire burned 
rock midden. Sub-feature numbers were assigned to 
features located in the core or framework of the mid
den. Feature numbers 8, 9, and 10 initially assigned by 
CAR were redesignated Features 1.4, 1.5, and 1.6 after 
determination that these features were in the framework 
of the midden. Therefore, feature numbers 8, 9, and 10 
are no longer included in the current project's inven
tory. Profiles of Features 2, 3, and 4, identified in a 
wall of a BHT, were drawn. Plan views of all features 
present in TUs were drawn and photographed. 

Shovel Tests 

Five shovel tests were placed in the new right-of-way 
(Area A) to evaluate artifact density stratigraphically 
related to burned rock features evident in the wall of 
BHT S. All tests were approximately 30 cm in diam
eter, and excavated in 1 O-cm arbitrary levels to a mini
mum depth of 40 cm bs and a maximum depth of 65 
cm bs. All sediments were screened through 'i4-inch 
wire mesh. Shovel test data-including sediment tex
ture, consistency, structure, and color, as well as gravel 
size and frequency, and artifact content-were re
corded on CAR forms. Artifacts removed from sub
surface contexts were collected. 

Archaeomagnetic Samples 

CAR drilled and collected 120 core samples from five 
levels in 13 separate units for archaeomagnetic analy
sis. Fire-cracked rocks from various features were 
drilled in place using an Echo E-Z Core rock drill, model 
D-2801, with a one-inch diamond-tipped bit. The angle 
and dip were recorded using a Brunton compass 
mounted on a goniometer (Figure 4-4). The elevation 
of each sample relative to the unit datum was also re
corded. A plan view was drawn of the drilled rocks with 
the archaeomagnetic sample number assigned by CAR. 



Figure 4-4. Drilling archaeomagnetic sample 
cores in Feature 2. 

After each sample was scored and marked with a per
manent marker to ensure proper alignment during the 
laboratory processing phase, samples were removed and 
placed in separate labeled bags. 

Although 120 samples were drilled and collected from 
the site, after reviewing their proveniences in relation 
to soil stratigraphy, available charcoal samples, diag
nostic artifacts, and debitage patterning, only 25 were 
selected for analysis. These were taken to Wulf Gose at 
the Paleomagnetic Laboratory, Department ofGeologi
cal Sciences, The University of Texas at Austin. There 
the samples were cut down to 0.9 inches in length and 
labeled with Pelican ink. Next they were placed in a 
helium-cooled cryogenic magnetometer to record their 
natural remanent magnetization signature. They were 
then subjected to thermal demagnetization to as high 
as 600°C in increments of 50°C. After each heating 
event they were allowed to cool and their magnetic sig
nature was measured in the magnetometer and recorded 
on a computer database before being reheated to the 
next higher increment (see Chapter 11). 
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Soil Susceptibility Samples 

One hundred thirty-six soil susceptibility samples were 
collected from 41BX126 by CAR in 1997. Samples 
were removed in a miniature column fashion from the 
walls ofBHTs M and X. First, the area of the wall to 
be sampled was scraped to insure a recent exposure to 
the atmosphere. A 4-x-4-cm soil sample was taken ver
tically from top to bottom in three-centimeter incre
ments (Figure 4-5). The samples were collected in 
labeled bags and their proveniences recorded on a field 
form before being transported to the CAR lab. All 
samples were taken to Wulf Gose at the Paleomag
netic Laboratory, Department of Geological Sciences, 
The University of Texas at Austin. Once there, the 
soils were removed from bags and placed in plastic 

Figure 4-5. Cleaning and scraping trench wall for 
soil susceptibility sampling. 



two-centimeter cubes. The cubes were labeled alpha
betically to provide a cross reference with their pro
venience at the site. Each sample was then placed in a 
nonnal magnetometer at room temperature to mea
sure its magnetic susceptibility. The data were recorded 
on a computer database (see Chapter 11). 

Photographic Documentation 

In 1997 CAR staff took 211 photographs using color 
and black-and-white print, and color slide film. Pho
tographs were recorded on standard CAR photo fonns 
in the field. CAR used Cannon, Mimaya, and Fuj i cam
eras for all field photographs. In addition to photo
graphing general excavation activities, particular 
attention was given to features, profiles, and plan 
views. The negatives are stored on CDs. 

Laboratory Methods 

Cultural material recovered from 4IBX126 during the 
1993, 1995, and 1997 investigations was inventoried 
at the CAR laboratory. Lithic artifacts recovered from 
the three investigations were analyzed by CAR archae
ologists. Additionally, burned rock collected during the 
1995 and 1997 testing projects was analyzed by CAR 
staff, and all flotation material recovered from the two 
investigations was processed at the CAR lab. Most of 
the laboratory processing and analyses ran concurrent 
with the fieldwork, with the exception of several of the 
1995 float samples which were processed prior to the 
start of the 1997 field investigation. 

As discussed above, the 1993 and 1995 investigations 
used different lot numbering systems on their artifact 
bags. During analyses at the CAR lab, problems arose 
with Price's point-plotted artifacts and Wood's lot sys
tem as this caused duplicate designations between 
Wood and Price. The overlapping occurs on Price's 
lots 4a-c, 5a-f, and 7a-d. All discrepancies between 
the two lot systems were resolved by the uniformity 
of writing on the bags and drawings of the point-plot
ted artifacts within the specimen catalog. Also, the 
difference between Price's lot numbers and the cur
rent project's field sack (FS) numbers is a prefix of 
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"FS" before CAR's assigned number. Thus, an arti
fact bag labeled 81 came from Price's excavation and 
one labeled FS 81 came from the 1997 excavation. 

In 1997, the CAR laboratory processed 59,318 lithic 
artifacts, 1,655 liters (1,748 quarts) of float samples, 
and 3,337 kg (over 3.67 tons) of burned rock. Arti
facts and samples were separated by artifact type and 
recovery context to facilitate analysis. For example, 
lithics recovered in the field had a recovery context 
of 'i4-inch screen size, while those recovered during 
the flotation process had a recovery context of II -16 
inch screen size. The majority ofbumed rock was col-
lected during excavation, however, some burned rock 
was collected from the 'i4-inch screen size. 

Lithic Artifacts 

Processing of lithics recovered from the 'i4-inch 
screen began with washing and sorting into debitage 
and tool categories. All debitage from 'i4-inch and 
1/16-inch screen contexts from the 1993, 1995, and 
1997 investigations was included in the preliminary 
debitage analysis. In this analysis, individuallithics 
were sorted by a concentric size chart and counted 
(Figure 4-6). Data from this analysis was recorded 
and subsequently entered into an Excel spreadsheet. 
A second type of analysis was made on all whole 
flakes recovered from the Block Excavation (see 
Chapter 6). This consisted of the identification of 
flake type (i.e., normal, biface thinning, uniface, se
quence, and notching). This analysis was done on 
all whole flakes recovered from both 'i4-inch and 
1/16-inch screen contexts from the Block excavation 
area. Data were entered on an Excel spreadsheet. 

Tools from the 1993, 1995, and 1997 investigations 
were identified and separated from the debitage. Tools 
were categorized as proj ectile points, bifaces, unifaces, 
cores, and choppers. Individual tool categories were 
further analyzed by specific attributes designed for 
each tool type (see Chapter 8). Artifacts collected from 
the 50-x-50-cm units during the 1993 TxDOT project 
were reported to have been recovered in 1 O-cm levels 
(Wood); however, artifact fonns and bags indicate that 
the artifacts were combined and not separated by level. 



Chapter 9). Heavy frac
tions were picked for 
lithic artifacts and fish 
otoliths. 

Burned Rock 

As with the flotation 
samples, the CAR labora
tory processed burned 
rock collected from both 
the 1995 and the 1997 ex
cavations. Burned rock 
was analyzed from the 
following units: CAR's 
TUs 1,7,8,9, and 14-23; 
and Price's TUsA-F. The 
burned rock analysis in
cluded differentiating 

Figure 4-6. Counting and size-sorting lithics during the preliminmy 
debitage analysis. 

rock types (limestone, 
sandstone, quartz, etc.), size sorting, counting, and 
weighing (Figure 4-7). Fresh breaks on the burned rocks 
were noted and counted separately from facets created 
through heating. During excavation, burned rock was 
separated from natural gravels and the burned rock was 
collected (see Appendix E for results). 

Flotation 

The 1995 and 1997 flotation samples were processed 
outside and behind the CAR laboratory (flotation 
samples were not collected during the 1993 investi
gation). Each sample was measured in quarts before 
processing. Samples 
were processed in 10-
gallon buckets by adding 
water, stirring, and pour
ing off the suspended 
botanical remains into a 
1/

32
- inch carburetor filter. 

The process was re
peated three times for 
each five quarts pro
cessed. The heavy frac
tion of the float sample 
was then wet-screened 
through a 1/16-inch 
screen and set out to dry 
with the light fractions 
(botanical remains). 
Light fractions were 
later sent to Phil Dering 
at Texas A&M Univer
sity for analysis (see 

Figure 4-7. Lab analyst size-sorting, counting, and weighing burned rock. 
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Carbon Dating 

Wood charcoal samples were processed independently 
of the CAR laboratory. Fifteen samples, four collected 
in 1995, and 11 collected in 1997, were submitted 
by CAR to INSTAAR (INSTAAR Radiocarbon 
Laboratory) for radiocarbon analysis. In addition, 
Frederick (Appendix A) and Nordt (Chapter 5) each 
submitted three bulk sediment samples to Beta 
Analytical for dating. For a discussion of radiocarbon 
dates see Chapter 7. 

Curation 

Lithics processed in the CAR laboratory were washed, 
air-dried, and stored in archival-quality bags. Acid
free labels were placed in all artifact bags. Each bag 
was labeled with a provenience or corresponding lot 
number. Tools recovered from all excavations were 
labeled with permanent ink and covered by a clear 
coat of acrylic. Artifacts from each investigation were 
separated by type and stored in acid-free boxes. Boxes 
were labeled with standard labels. Burned rock col
lected during the 1995 and 1997 excavations was dis
carded after analysis. Heavy fraction, light fraction, 
and other samples (i.e., 14 C, archaeomagnetic samples) 
were also placed in acid-free boxes. 

Field notes, forms, photographs, and drawings were 
placed in labeled notebooks. Photographs, slides, and 
negatives were placed in archival-quality sleeves. All 
notebooks are stored in acid-free boxes. Documents 
and forms from the 1997 excavation were printed on 
acid-free paper. A copy of the site report and all com
puter disks pertaining to the 1997 investigation of the 
Culebra Creek site are stored in an archival box and 
curated with the field notes and documents. Artifacts, 
notes, documents, and photographs from the 1993, 
1995, and 1997 excavations at 41BX126 are 
permanently housed at the CAR laboratory on the 
UTSA campus. 
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Chapter 5: Geoarchaeology of 41BX126 

Lee C. Nordt 

Introduction 

The purpose of the geoarchaeological investigation 
of 41BX126 along Culebra Creek was to map the late 
Quaternary alluvial landforms, describe the alluvial 
stratigraphy, interpret environments of deposition, and 
discuss site formation and preservation potentials for 
the prehistoric archaeological record. Initial investi
gation of the alluvial deposits were conducted by 
Charles Frederick in 1995 (Appendix A), and this study 
builds upon and elaborates the results of this fIrst study. 

Culebra Creek is a low-order tributary which joins 
with Helotes Creek in the southeastern part of the 
project area (Figure 5-1). This combined drainage 
network enters Leon Creek approximately 10 km to 
the east. The Culebra Creek drainage basin covers 
mainly the Austin Chalk, Edwards Limestone, Pecan 
Gap Chalk, Glen Rose Limestone, and Buda Forma
tion of Cretaceous age, and Uvalde Gravels of Qua
ternary age (Barnes 1983). These deposits contribute 
alluvium to the Culebra Creek drainage basin consist
ing of limestone and siliceous clasts, and sands, silts, 
and clays that are rich in carbonate. 

The Soil Survey of Bexar County, Texas (Taylor et al. 
1991) shows Trinity and Frio frequently flooded soils 
within the modem channel of Culebra Creek, and 
Patrick and Lewisville soils on adjacent low terraces. 
These soils are all weakly developed and indicate a 
Holocene age for alluvial deposition. This interpreta
tion coincides with the geologic mapping of Quater
nary terraces in the area (Barnes 1983). 

Geoarchaeological investigations were performed in 
an earlier archaeological testing phase in the project 
area (Frederick, Appendix A) and are referred to peri
odically. However, the results ofthe current geomor
phic investigation vary from the previous investigation 
because of the availability of additional core samples, 
a closer view of soil-stratigraphic relations, and addi
tional carbon-14 C4C) assays. 
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Methods 

Reconstruction of the late Quaternary alluvial history 
of Culebra Creek in the vicinity of 41 BX 126 was based 
on: 1) numerous charcoal 14C ages from the burned 
rock midden and associated hearths; 2) three bulk sedi
ment humate 14C ages; 3) time-diagnostic artifacts; 4) 
soil-stratigraphic exposures provided by 16 backhoe 
and Gradall trenches (BHTs and GTs) and 14 drill 
cores taken by the Bureau of Economic Geology; and 
5) three 14C bulk sediment humate ages obtained by 
Frederick during the previous archaeological testing 
phase (Appendix A). 

Carbon-14 dating on charcoal and humate samples was 
performed by the Institute of Arctic and Alpine Re
search and Beta Analytic. Three 14C ages from the pre
vious phase of geological investigations were 
performed on bulk sediment humates and not corrected 
for l3C fractionation (Appendix A). Three sediment 
bulk humate ages were determined by atomic mass 
spectrometry for the current phase of geological in
vestigations and corrected for l3C fractionation. All 
ages are reported in years before present (B.P.). 

The soil-stratigraphic descriptions were written from 
Gradall trenches and archaeological test units follow
ing standards and procedures of the Soil Survey Divi
sion Staff (1993) and Folk (1980). Soil-stratigraphic 
descriptions from the current investigation are given 
in Appendix C. For descriptions from the previous in
vestigation by Charles Frederick, see Appendix A. 

Terrace designations follow the format T3, T2, Tl, 
and TO (floodplain), from oldest to youngest. High
way construction personnel note that all Holocene 
landforms flood periodically, thus the term "flood ter
race" was invoked. Stratigraphic units were identified 
as unconformably bound packages of sediment. Units 
were labeled I-V, from oldest to youngest. 
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Figure 5-1. Geomorphic map of late Quaternmy alluvial landforms, erosional escarpments, and backhoe and 
Gradall trenches along Culebra Creek in the project area. 
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Stratigraphy 

A complex alluvial stratigraphic sequence was con
structed by Culebra Creek during the late Quaternary. 
In the project area, these alluvial deposits form five 
depositional landforms: the Pleistocene T3 terrace on 
the north side of the project area; the Holocene T2 
flood terrace on both sides of the valley (also associ
ated with 41BX126 on the north side of the valley); 
the Holocene Tl flood terrace on the north side of the 
valley; and the modern TO floodplain adjacent to 
Culebra and Helotes creeks (Figure 5-1). Erosional 
escarpments separate terrace from terrace, and the 
terraces from the floodplain (Figure 5-1). 

Five fluvial units were also recognized in the project 
area (Figure 5-2): Unit I (pleistocene); Unit II (latest 
Pleistocene); Unit ill (early to middle Holocene); Unit 
IV (late Holocene); and Unit V (modern). Units II, ill, 
and IV were subdivided into fluvial (IIa, illa, IVa) and 
colluvial (lIc, illc, IV c) facies. A deeply buried paleo
sol was also identified in the upper part of Unit II. 

T3 Terrace 

The T3 terrace along Culebra Creek is situated more 
than 12 m above the modern low-water channel on 
the north side of the valley (Figure 5-1). It is gently 
rolling and possibly consists of a complex of several 
terrace levels. Based on exposures provided by local 
out crops and BHT L (Appendix C), the associated 
soil typically has an A-Bss-Ckm horizon sequence. 
The upper layers consist of dark colored clays, whereas 
the Ckm has formed in waterworn siliceous pebbles 
and cobbles, or on limestone bedrock. Waterworn 
clasts verifY that a veneer of stream alluvium exists in 
the area, which is designated as Unit I for the project 
area. According to carbonate accumulations in soils 
of the southwestern United States (Machette 1985), 
the T3 terrace and underlying alluvial deposit along 
Culebra Creek are Pleistocene in age. The radiocar
bon chronology developed for 4IBX 126 supports this 
hypothesis. 
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T2 Flood Terrace 

The T2 flood terrace forms the oldest landform within 
the Holocene valley of Culebra Creek (Figure 5-1). It 
is situated 5-7 m above the modern low-water chan
nel on both sides of the valley. The T3 terrace and T2 
flood terrace are separated by an erosional escarpment 
with a relief of 4-6 m (Figure 5-1). Excluding the sur
face veneer, two alluvial units, two colluvial units, 
and a deeply buried paleosol occur beneath the T2 
flood terrace on the north side of the valley (Figures 
5-1 and 5-2; BHTs I, X, M, and G). Unit IIa is the 
oldest of the units and is deeply buried. The Unit lla 
facies consists of basal grain supported pebbles that 
grade conformably up into strong brown to reddish 
yellow loams (Appendix C). The upper 40-60 em con
sists of a truncated Bk horizon, reflecting a period of 
quasi-landscape stability and soil formation. 

A colluvial wedge, designated Unit IIc, emanates from 
the north valley wall and interfingers with Unit lIa 
(Figures 5-1 and 5-2; BHT G). Consequently, the al
luvial and colluvial facies of Unit II appear to have 
formed simultaneously. The colluvial unit contains 
many matrix supported and angular pebbles and 
cobbles that are partly cemented with carbonate (Ap
pendix C). The carbonate cement may have originated 
from water moving down the T3/T2 escarpment along 
the colluvial and bedrock contact. 

One bulk sediment humate age from the paleosol in 
top of Unit lIa dates to 17,670±100 B.P. (Figure 5-2). 
This demonstrates that valley alluvium and adjacent 
sideslope colluvium were being deposited along Cul
ebra Creek in the latest Pleistocene. A period of quasi
landscape stability and soil formation occurred shortly 
after this time, perhaps near the P leistocene/Ho locene 
boundary. 

The next alluvial unit in the Holocene valley of Culebra 
Creek is designated Unit ill, which stratigraphically 
overlies Unit II beneath the T2 flood terrace. Unit ill is 
buried by a complex of alluvium and colluvium on the 
northeast side of the valley (BHTs X, S, H, M, and G), 
but forms the constructional T2 flood terrace on the 
northwest (BHTs A and B, and the GT) and south 
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Figure 5-2. Schematic geologic cross section ofCulebra Creek constructedfor the east side of Loop 1604 from backhoe and Gradall trenches, deep 
sediment cores, and 14C ages. 



(BHT Y) sides of the valley (Figures 5-1 and 5-2). An 
unconformity was identified below a depth of 180 cm 
in BHT C on the northwest side of the valley (Appendix 
C) that may correlate with a truncated remnant of Unit 
III (BHT C in the CWTent testing phase was excavated 
to only a depth of 160 cm). Unit III in the GT on the 
northwest side has experienced virtually no carbonate 
loss and therefore could not have served as a source for 
the underlying carbonate-enriched zone in IIa. Unit III 
may represent a cut and fill sequence from Unit II, or 
Unit III may be conformable with Unit II. The soil in 
Unit II represents a non-deposition period in the Clovis 
Drought, approximately 13,000 to 12,000 years ago. 
Consequently, the Bkrn horizons identified in the 
previous investigation in BHTs A and B (Appendix A) 
are probably indurated remnants of Unit lIa and IIc 
(Figure 5-1). 

Unit III along Culebra Creek consists mainly of dark 
brown to reddish brown silty clay loams and silty clays 
(Appendix C). Subsoils are weathered to Bss and Bkss 
horizons. On the south side of the creek, grain-sup
ported channel gravels were exposed at the base of 
the cutbank below BHTY (Figures 5-1 and 5-2). Fine
grained deposits and the absence of channel gravels 
suggest that Unit IlIa on the north side of the valley 
consists entirely of floodbasin sediments and that the 
Unit III channel never migrated across the site to the 
north wall of the Holocene valley (Figure 5-2). 

Whether buried on the northeast side of the valley or 
surficially exposed on the northwest or south side, the 
Unit IIIa subsoil has filaments of calcium carbonate 
and slickensides. This occurs because the Unit III soil 
to the northeast was not buried deeply enough to ter
minate pedogenesis. Consequently, the surface hori
zon of the weathering zone in the top of Unit III has 
been transformed into a Bk horizon since burial. In
terestingly, accumulations of carbonate filaments is 
actually greater in the buried Bk horizon of Unit III 
beneath the midden, perhaps because of calcium in
puts from overlying anthropogenic ash deposits. On 
the south side ofthe valley where burial of Unit IIIa 
never occurred, the soil has been forming continuously 
since Unit IlIa deposition terminated. 

A colluvial wedge, designated as Unit IIIc, interfmgers 
with Unit IlIa on the northeast side of the valley 
(Figures 5-1 and 5-2; BHTs G and M). This unit 
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contains an abundance of matrix-supported and 
angular pebbles with the fine-grained sediments 
having dark brown to brown colors. On the northwest 
side of the valley, BHTs A and B and the GT may be 
comprised partly of fine-grained colluvium. 

Bulk sediment humate 14C ages of 11,540±50 (Ap
pendix C and Table 6-19) and 10,460±60 were ob
tained from near the base of Unit IlIa (Figures 5-1 and 
5-2; BHT X). These ages represent a maximum for 
the time of deposition because of probable contami
nation from "old" carbon typical for great alluvial 
depths in Central Texas (Nordt 1992). A 14C age of 
4370±50 from BHT H was obtained from bulk sedi
ment humates (Appendix C and Table 6-19) in what 
is now identified as Unit IlIa (Figures 5-1 and 5-2). A 
date of 4630±40 from the Nolan component in Area 
B suggests this is only slightly younger than the wood 
charcoal 14C age. Because the bulle sediment 14C age 
came from a depth of only 140 cm and is probably 
enriched in modem organic carbon, it represents a 
minimum for the time of deposition. Regardless, depo
sition of Unit III had terminated by 4000 B.P. accord
ing to the earliest occupation of the overlying midden. 

Tl Flood Terrace 

The T 1 flood terrace is situated three to four meters 
above the modem low-water channel ofCulebra Creek. 
It is separated from the T2 flood terrace on the north 
side of the Holocene valley by an erosional escarp
ment with a relief of 1-2 m (Figure 5-1). Scattered 
burned rock on the surface of Unit III is clearly trun
cated by this erosional episode. The associated allu
vium is designated Unit IVa, which consists of 
stratified layers of pebbles and brown, dark brown, 
very dark gray, and very dark grayish brown loams 
(Figures 5-1 and 5-2). This unit forms the construc
tional Tl flood terrace is some areas (BHTs J, F, and 
C) and partly overlaps Unit IIIa as a floodbasin facies 
in other areas (BHTs I and S) (Figures 5-1 and 5-2). 
The surface soil is weakly developed with minimal 
accumulations of subsurface pedogenic carbonate (Bw 
horizon). 

A colluvial unit, designated Unit IV c, forms a veneer 
that buries Unit IIIa and IDc on the north side of the 
valley and eventually interfmgers with the floodbasin 



facies of Unit IVa near BHT X (Figures 5-1 and 5-2). 
The alluvial and colluvial facies differ in that the lat
ter contains an abundance of matrix-supported and an
gular pebbles. The alluvial and colluvial facies of Unit 
IV appear to have formed coevally. 

In the proj ect area of Culebra Creek, charcoal 14C ages 
from the burned rock midden reveal that site occupa
tion, and thus deposition of Unit IVa and IV c, occurred 
between approximately 4000 and 2000 B.P. The ear
lier ages were from prehistoric pits and the central 
core of the midden excavated into underlying Unit 1lI 
deposits, and may slightly predate the initiation of 
deposition of Unit IV. However, 14C ages of3190±60 
(BHT I) and 2700±50 (BHT S) from the base of Unit 
IVa indicates that deposition was underway by this 
time (Figures 5-1 and 5-2; Table 6-19). A 14C age from 
BHT I demonstrates that deposition of Unit IVa was 
definitely ongoing by 2000 B.P. (Figures 5-1 and 5-2). 

TO Floodplain 

The youngest Holocene unit of Culebra Creek, Unit 
Va, is inset to Unit IVa adjacent to the modem chan
nel on the north side of the valley (Figures 5-1 and 5-
2; BHTs K and E). This unit is associated with the TO 
floodplain situated between 1.5 and 2 m above the 
modem low-water channel. The erosional escarpment 
separating the T1 flood terrace from the floodplain 
also impinges on the T2 flood terrace and T3 terrace 
adjacent to Helotes Creek (Figure 5-1). Unit Va con
sists of stratified pebbles and cobbles and very dark 
gray loams (Figures 5-1 and 5-2). In BHTs J and C, a 
veneer oflighter-colored Unit Va sediments bury Unit 
IVa (Figures 5-1 and 5-2; Appendix C). 

Stratigraphic Summary 

The T3 terrace is the oldest alluvial landform preserved 
in the project area of Culebra Creek. The associated 
alluvial unit, Unit I, has been weathered to a soil with 
a carbonate enriched subsurface layer described as a 
Ckm. Degree of soil development indicates a 
Pleistocene age. 

41 

Based on a 14C age from Unit IIa near the base of the 
T2 flood terrace, a period of channel downcutting had 
occurred before 1 7,000 B.P. that transformed T3 from 
a floodplain to a terrace. Deposition of Unit II then 
proceeded on the north side of the valley and contin
ued to near 11,000 B.P. Flood frequency decreased 
during the latter stages of Unit II deposition, resulting 
in a period of soil formation. Sideslope colluvium, 
designated Unit IIc, emanated from the north valley 
wall coevally with deposition of Unit IIa. 

Based on stratigraphic position, lithology, and soil de
velopment, Unit IIa and IIc appear to correlate the 
Georgetown alluvium and Georgetown colluvium, re
spectively, of the Fort Hood Military Reservation 
(Nordt 1992,1995, 1997). At Fort Hood, these depos
its dated to no earlier than 12,000 B.P., which precedes 
the ages of Unit II along Culebra Creek by some 5,000 
years. It is unclear whether Unit II along Culebra Creek 
was deposited earlier than elsewhere, or whether the 
14C sample was contaminated with "old" organic car
bon. In fact, Nordt (1992) has discovered that bulk 
sediment humates consistently dated up to 2,000 years 
older than associated charcoal. 

Deposition of Unit llIa was underway shortly after 
11,000 B.P. and continued until near 4000 B.P. The Ho
locene valley widened considerably at this time as the 
Culebra Creek meander belt migrated to the south. It 
is unknown how much of Unit II was eroded at this 
time, but it is clear that the Unit llIa channel never 
migrated across the T2 flood terrace on the north side 
of the valley. Unit llIc colluvium was deposited si
multaneously with Unit llIa alluvium. 

Units llIa and IIIb appear to correlate with the Fort Hood 
alluvium and Fort Hood colluvium of the Fort Hood 
Military Reservation based on stratigraphic position, 
lithology, and soil development (Nordt 1992, 1995, 
1997). At Fort Hood, these deposits dated to between 
approximately 8000 and 4500 B.P. based on charcoal. 
Associated 14C ages of bulk sediment humates dated to 
as early as 10,000 B.P. in Fort Hood, consistent with 
Unit 1lI humate ages along Culebra Creek. 

A third period of channel downcutting occurred in the 
Culebra Creek valley sometime between 4000 and 
2700 B.P. It was this episode that transformed T2 from 



a floodplain to a flood terrace, formed the erosional 
escarpment separating the T2 and TI flood terraces, 
and truncated Units II and ill. After downcutting, depo
sition of Unit IVa then proceeded and did not terminate 
until sometime after 2000 B.P. The Unit IVa channel 
was migrating to the south during this time, as 
floodbasin deposits veneered the T2 flood terrace dur
ing periodic flooding. Sideslope colluvial processes 
were also activated, resulting in deposition of Unit IV c 
across the T2 flood terrace on the north side of the val
ley. Although colluviation likely occurred for more than 
2,000 years, minimal thickness suggests that the sedi
ment supply on the north valley wall was becoming 
depleted. There is no clear evidence for late Holocene 
colluviation of the northwest side of the project area. 

Nordt (1992,1995,1997) dated deposition of the West 
Range alluvium and West Range colluvium to between 
approximately 4000 and 600 B.P. in the Fort Hood Mili
tary Reservation. The early part of deposition of Unit 
IVa and IV c temporally coincides with the late Ho
locene alluvial units from Fort Hood. Based on corre
lation to Fort Hood, deposition of Unit IV may have 
been ongoing up to between 1000 and 600 B.P. 

The fourth and final episode of channel downcutting 
along Culebra Creek occurred after 2000 B.P., and per
haps sometime between 1000 and 600 B.P. This event 
transformed T1 from a floodplain to a flood terrace. 
Channel migration continued south to the current po
sition of Culebra Creek. During channel migration, 
Unit Va was deposited and the TO floodplain con
structed. With continued flooding, a veneer of Unit V 
alluvium was also deposited across part of the T1 flood 
terrace. Nordt (1992, 1995, 1997) dated deposition of 
the Ford alluvium to the last 600 years in the Fort 
Hood Military Reservation, which probably coincides 
with deposition of Unit Va along Culebra Creek. 

Geoarchaeology 

Site Preservation Potentials 

Based on 14C ages, stratigraphic relations, and soil de
velopment, Unit I deposits and the T3 terrace along 
Culebra Creek are Late Pleistocene in age (Figures 5-1 
and 5-2). Thus, cultural materials in a primary context 
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will most likely be confined to the terrace sUliace and 
potentially span the entire record of human prehistory. 

Units I1a and I1c appear to be latest Pleistocene in age 
and therefore may contain deeply stratified Paleo
indian features (Figures 5-1 and 5-2). Units IlIa and 
IIIc are mainly early to mid Holocene in age and there
fore may have deeply stratified Paleoindian or Early 
to Middle Archaic components (Figures 5-1 and 5-2). 
Unit III forms the constructional T2 flood terrace on 
the south and northwest sides of Culebra Creek, which 
may have surface sites spanning the latter part of the 
Early Archaic and up to the present. The surface of 
Unit lIla and I1Ic on the north side of the valley will 
have features dating to a relatively narrow time around 
4000 B.P. because of burial by Units IVa and IV c at 
this time. 

The burned rock midden at 41BX126 formed on top 
of Units lIla and IlIc of the T2 flood terrace on the 
northeast side of the valley (Figures 5-1 and 5-2). 
Based on time-diagnostic artifacts and 14C ages, it 
appears that use of the midden began around 4000 B.P. 

Remains of this initial occupation were evident as fea
tures that had been excavated into the upper part of 
Unit III. The remainder of the burned rock midden 
apparently formed concomitant with deposition of 
Units IVa and IV c between approximately 4000 and 
2000 B.P. Because long-term occupation occurred si
multaneously with slow deposition of Units IVa and 
IV c, mixed assemblages of features will be compressed 
within a narrow depth-zone. This assemblage should 
contain Middle and Late Archaic features within the 
deposit and perhaps Late Prehistoric features near the 
ground surface. Because of more rapid deposition, 
vertical superpositioning of features will more likely 
occur within Unit IVa beneath the Tl flood terrace to 
the south ofthe site. The Late Prehistoric may also be 
buried within Unit Va. 

The contextual integrity of components of 41BX126 
was undoubtedly disturbed to some extent during 
burial by fluvial and colluvial processes. Floodbasin 
facies of fluvial environments, and perhaps fine
grained colluvial deposits, typically contain buried 
features approximating a primary context. In contrast, 
features buried in channel or coarse-grained colluvial 
facies may have a greater degree of disturbance dur
ing burial. It follows that features buried in thick 



floodbasin or fine-grained colluvial deposits of Unit 
IlIa, and perhaps Unit IIIc, will have the greatest con
textual integrity based on environment of deposition. 
The block excavation east of the main midden was in 
this context. The midden is buried within fme-grained 
floodbasin deposits of Unit IVa and somewhat coarser
grained colluvial deposits of Unit IV c. Although per
haps not as favorable for preservation in a primary 
context as in Units IlIa and IIIc, the main part of the 
midden was probably not subjected to intense erosion 
during its formation. However, the southern edge was 
apparently truncated during channel downcutting 
sometime between 4000 and 2700 B.P. 

Soil-stratigraphic descriptions within and adjacent to 
the site revealed numerous biocasts. The origin of these 
features is probably from rooting, earthworm activ
ity, and activities of other macro-organisms such as 
rodents. These processes will undoubtedly rearrange 
cultural components from their primary context. How
ever, quantifying the amount of disturbance from bio
logical activity at 4lBX126 is not tenable without 
further data. Slickensides form in subsoils during wet
ting and drying cycles from lateral soil movement in 
response to confining overburden pressures. Fortu
nately, the bulk of the site is associated with colluvial 
deposits (Unit IIIc) not having slickensides nor the 
disruptive forces produced by these features. How
ever, on the margins of the site to the south and west 
where fine-grained floodbasin facies occur, slicken
sides are prevalent. Consequently, in these areas arti
facts can be shifted from their primary context by 
sediment shrink/swell activity. 

Site Formation 

The timing of erosional and depositional episodes 
along Culebra Creek in the project area is critical 
for understanding the formation of 41 BX 126 and for 
inferring associated settlement patterns. The pres
ence of Units IIa and IIc beneath the T2 flood ter
race demonstrates that the north side of the valley 
was cut by a Unit II channel during the latest Pleis
tocene (Figures 5-1 and 5-2). During the early Ho
locene, the Unit IIIa meanderbelt remained to the 
south of the project area as it constructed the broad 
T2 flood terrace. Fine-grained floodbasin sediments 
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from this channel eventually buried Unit II in the 
vicinity of 4lBXl26 (Figure 5-2). 

The Unit IlIa meanderbelt was apparently migrating 
toward the project area in the middle Holocene. Some
time between 4000 and 2700 B.P. on the north side of 
the valley near the project area, the T2 floodplain was 
transformed to a flood terrace in response to channel 
downcutting. This erosional episode crosscut Units 
IIa and IIIa and formed the escarpment that now sepa
rates the T2 and TI flood terraces (Figure 5-2). After 
downcutting, the Culebra Creek channel began mi
grating towards its current position to the south as it 
constructed the TI flood terrace and deposited Unit 
IVa (Figure 5-2). Landscape transformation after chan
nel downcutting would have reduced flooding on the 
T2 flood terrace, and perhaps made the area more fa
vorable for long-term human occupation. 

Temporal and spatial constraints indicate that the ero
sional unconformity separating Units III and IV, and 
the T2 and TI flood terraces, was cut during prehis
toric occupation at 41BX126. Initial occupation ap
parently occurred near 5000 B.P. when the T2 flood 
terrace was still an actively aggrading floodplain. The 
soil at this time probably consisted of an A-C profile 
that was wetter than the modem soil. It appears that 
the burned rock midden use occurred after channel 
down cutting around 4000 B.P. As a consequence, early 
occupation of the site occurred in a floodplain set
ting, whereas midden occupation occurred adjacent 
to an entrenched channel of Culebra Creek on a quasi
stable flood terrace. This landscape interpretation 
could explain why initial occupation at 41BX126 con
sisted of ephemeral prehistoric encampments (a few 
discrete hearths and light scatter of artifacts) and why 
long-term midden occupation did not occur until later. 

Deposition of Units IVa and IV c continued and even
tually buried the midden with a veneer of alluvium 
and colluvium, perhaps after occupation ceased. Dur
ing this time Culebra Creek continued to migrate away 
from the midden and to the south when the last epi
sode of downcutting occurred. This episode formed 
the escarpment now separating the T 1 flood terrace 
and TO floodplain. Continued channel migration to 
the south formed the TO floodplain during deposition 
of Unit Va. 



As Culebra Creek began its migration from the imme
diate vicinity of the site and toward the south some
time between 4000 and 2700 B.P., the T2 flood terrace 
at 4IBX126 would have flooded less and less fre
quently. Whereas this may have made the area more 
suitable for long-term occupation, the channel would 
also have been considerably further away from the 
site. It is difficult to assess the influence these two 
opposing forces had on prehistoric subsistence strate
gies and settlement patterns. Regardless, occupation 
of the site terminated shortly after 2000 B.P., which 
coincides with the last episode of downcutting of 
Culebra Creek, construction ofthe TO floodplain, and 
deposition of Unit Va. 

Based on characteristics of the physical environment, 
the T2 flood terrace on the north side of the valley 
may have been viewed as a favorable location for oc
cupation and for the formation of 41BX126 because 
of: 1) being located between the confluence of Culebra 
and Helotes creeks; 2) less frequent flooding during 
formation of the midden than before midden occupa
tion; 3) a nearby lithic source consisting of chert 
pebbles and cobbles on the adjacent erosional 
escarpment leading up to T3; 4) a fertile and moist 
soil adjacent to a water source; and 5) protection from 
the wind. 

44 



Chapter 6: Testing Results 

David L. Nickels, Jeff D. Leach, Diane A. Cargill, Kaylee A. McRae, 
and C. Britt Bousman 

Introduction 

As outlined in Chapter 3, the Culebra Creek site has a 
complex excavation history. After the site was origi
nally recorded in 1971, TxDOT archaeologist Greg 
Wood conducted test excavations in 1993. This was 
followed by additional test excavations in 1995 by 
Dennis Price, also of TxDOT. Based on the results of 
Wood's and Price's investigations and a newly ac
quired right-of-way (ROW) not previously tested, 
CAR returned to the site in 1997 for a third round of 
testing. 

The 1993 test excavations resulted in a brief report 
(Wood 1994), and the work performed by Price in 1995 
was reviewed for the 1997 investigations. This chap
ter presents the findings of all three testing projects. 
The general field methodology and history of the test
ing projects are outlined in Chapters 3 and 4, and 
briefly touched upon here. The three projects are dis
cussed separately in most sections, as the sequence of 
excavations is necessary to clarify, and in some cases 
justify, the rationale for a given set of recovery meth
ods. In other sections, however, the results of the three 
projects are meshed together as one. 

For analysis, the site is divided into three areas: Areas 
A, B, and C (Figure 6-1). The area designations are 
strictly for management purposes and do not conform 
to any prehistoric divisions. However, the areas and 
subareas do provide a useful segregation of the de
posits for subsequent analytical comparisons. Area 
designations are used primarily for discussing portions 
of the site that received some form of archaeological 
investigation, mainly hand-excavated units. Therefore, 
many of the backhoe trenches (BHTs) and Gradall 
trenches (GTs) throughout the site do not conform to 
an ascribed area or lie between two areas (e.g., BHTs 
in and around Areas A and B). For the purposes of 
this chapter, BHTs and GTs are not necessarily treated 
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as area specific unless they fall wholly within an area 
or have excavation units placed along the edges (e.g., 
BHT G in Area B). Numerous burned rock features 
were found in Areas A and B; the excavation units 
and associated features are presented in Table 6-1. 

Area A, investigated only by CAR, is located east of a 
barbed-wire fence, east and southeast of the burned 
rock midden, in the new ROW. Area B contains the 
burned rock midden and is defined as the area between 
Loop 1604 and the barbed-wire fence separating Area 
A on the east. This area was investigated during all 
three projects. Area C is located along the western 
side of Loop 1604, and was also tested during the three 
projects. 

In his report, Wood (1994:7) notes that 31 shovel tests 
were excavated; however, CAR was unable to locate 
a map showing their locations or to detect these shovel 
tests in the field. Additionally, no artifacts from Wood's 
shovel tests could be located. Beyond mentioning that 
shovel tests had been excavated, Wood did not pro
vide any analysis of the shovel test material in his re
port. Therefore, no analysis of shovel test data from 
Wood's investigations is included in this chapter. Note 
that the 31 shovel tests reported by Wood should not 
be confused with his eight 50-x-50-cm units which 
are referred to as "controlled shovel tests." 

Area A: The New ROW 

Area A includes the excavations conducted within the 
newly acquired ROW east of the existing fence line 
(Figure 6-2). This area was nottested in 1993 or 1995 
as TxDOT did not have the need for the additional 
ROW at that time. The northern portion of Area A 
consists of the T2 terrace; and midway through the 
area, this terrace is eroded and slopes down to the Tl 
terrace. 
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Table 6-1. Features and Associated Excavation Units (Features 8-10 not included) 

Feature# Area Subarea 

1.1 B Midden Framework 

1.2 B Midden Central Core 

1.3 B Midden Central Core 

1.4 B Midden Framework 

1.5 B Midden Framework 

1.6 B Midden Framework 

2 A A 

3 A A 

4 B Midden Periphery 

5 A A 

6 B Midden Periphery 

7 B Block Excavation: Nolan 

11 B Block Excavation: Nolan 

12 B Block Excavation: Nolan 

Investigations in Area A included BHTs, hand
excavated test units (TUs), STs, and mapping. Five 
BHTs, including one long trench (BHT S) and four 
shorter ones (BHTs T, U, V, and W) were excavated 
in this area. BHTs were excavated to a maximum depth 
of 1.5 m. This depth exposed profiles from the surface, 
through Stratigraphic Unit IV and into the thick, 
underlying Stratigraphic Unit ill on Terraces 1 and 2 
(see Chapter 5). Following trenching activities, five 
units (TUs 1-3,5, and 6) were hand excavated along 
the length of the ROW, and five STs were excavated 
along the southern end of BHT S (Figure 6-3). The 
BHTs and hand-excavated units were spaced to include 
investigations on both the Tl and T2 terraces (see 
Chapter 5). Appendixes to this report provide 
quantitative data on cultural material recovered from 
all three testing projects, including 5,730 chipped stone 
(Table 6-2), five diagnostic projectile points (Table 6-
3), 4.02 g of bone, and over 164 kg of fire-cracked 
limestone from Area A. Twelve archaeomagnetic core 
samples and 99 soil susceptibility samples were 
collected in the field, and numerous charcoal samples 
were recovered both in the field and laboratory 
flotation processes from Area A. Two charcoal samples 
and five archaeomagnetic cores from Feature 2 were 

TU(s) Depth (em bs) Remarks 

7 20-50 Burned rock-lined pit 

8, 9, 13 10-45 Burned tabular stones 

8,9, 13 40-70 Large burned cobbles 

BHT 0 20-90 Basal pit 

BHT 0 55-75 Burned rock-filled pit 

BHTG 15-30 Burned rock-ringed oven 

1, 2 15-50 Burned rock oven 

3 5-30 Burned rock cluster 

4 15-40 Burned slab-lined oven 

6 15-34 Burned rock cluster 

10 35-55 Burned rock cluster 

C, 12, 14 55-75 Large burned cobbles 

18, 20 55-75 Large burned cobbles 

14, 15 65-85 Large burned cobbles 
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selected for analysis. All 99 soil samples were analyzed 
for their magnetic susceptibility (see Chapter 11). 

The initial trench (BHT S) was cut to investigate a 
scatter of burned and unburned rocks observed on the 
surface of the T2 terrace. This rock scatter extends 
east onto privately owned land. Based on the depth of 
the burned rock layer exposed in a looter's hole (ca. 
30 em bs) and subsequent excavations in this area (see 
below), the limestone cobbles on the surface appeared 
to be stratigraphically above those features observed 
in the BHT and unit profiles, suggesting that the sur
face material post-dated the other cultural deposits ob
served in this area of the site. However, the sporadic 
scatter of altered surface limestone showed no appar
ent patterning generally associated with features. Al
though the material could have been brought to the 
surface from plowing, that explanation was dismissed 
due to the presence of mature mesquite trees and the 
absence of plow marks on any of the rocks. A second 
explanation is that the burned rock is from a looting 
pit and further scattering across the surface was caused 
by cattle grazing in the area. It is also possible that the 
surface material is a result of a form of tree-throw 
(see Johnson and Watson-Stegner 1990) associated 
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Figure 6-3. Photograph of BHT S in Area A 
(looking north). 

with clearing and pushing of trees and other vegeta
tion to make way for grazing. Simply, when a tree and 
other vegetation was ripped or pushed over, cultural 
material attached and intermingled in the root systems 
would be displaced to the surface. These materials 
would then spread across the surface. The latter is the 
more likely scenario. Nevertheless, three buried 
burned rock features (Features 2, 3, and 5) were dis
covered in the trench walls ofBHT S. 

Four lateral trenches (T, U, V, and W) excavated east 
ofBHT S revealed very little subsurface material. BHT 
T was dug to examine the extent of a burned rock fea
ture exposed in a looter's pit adjacent to the newly 
acquired ROW (Figure 6-2). Unexpectedly, an exami
nation of the walls in BHT T revealed only sparsely 
distributed artifacts and burned rock below the sur
face. Thus it appears that the majority of the burned 
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rock associated with the looter's hole does not extend 
into the new ROWand is a separate feature. Cleaning 
and examination of the walls in BHTs U, V, and W 
likewise revealed limited amounts of scattered 
debitage and burned rock, much of which was con
fined to the upper portion of Stratigraphic Unit IV. 

Five units were excavated in the newly acquired ROW 
(Table 6-4). Four of the units (TUs 1-3 and 6) were 
placed in areas where cultural deposits of burned rocks 
and artifacts were exposed along the profile ofBHT S 
and a single unit (TU 5) was excavated in an area just 
east of BHT S to acquire data on artifact distribution 
and density away from features (Figure 6-2). Although 
numerous sparse clusters of burned rock were ob
served along the profile of BHT S, they did not ap
pear as integral clusters, and therefore were not 
assigned feature numbers. Individual features are de
scribed below. Feature 1 is the burned rock midden 
and is discussed in the Area B section. 

Feature Excavations 

Feature 2 

The first feature identified during trenching operations 
in Area A was a large concentration of burned rock 
exposed in the east and west walls of BHT S, subse
quently labeled Feature 2 (Figure 6-4). A Montell point 
(SC 9) was found in the profile. Along the west wall 
profile of the trench, Feature 2 appeared as a continu
ous horizontal layer of burned rock approximately five 
meters long and 35 cm thick (Figure 6-5). On the op
posite side of the trench (east wall profile), the fea
ture was thinner and only approximately two meters 
in length. The reduction of the feature in the eastern 
profile suggested that the BHT had clipped its eastern 
edge and its center extended toward the west. 

Two units (1 and 2) were placed over what appeared 
to be the center and thickest portion of Feature 2. Both 
units were simultaneously excavated to evaluate a 
larger exposed area in plan view. A Pedernales point 
was found above the top of the feature in TU 2, 
Levell. Fire-cracked rock was not collected or analyzed 
from TU 2; however, field observations suggest that 



Table 6-2. Chipped Stone from Area A 

Cores Debitage Vnifaces Bifaces Points Total 

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

5 < 1 5693 99.4 13 < 1 16 < 1 5 < 1 5730 100 

Table 6-3. Diagnostic Artifacts from Area A 

Type Interval TU/ST/BHT Level Investigator 

Mantell Late Archaic 1 2 CAR 

Mantell Late Archaic 1 4 CAR 

Pedernales Middle Archaic 2 1 CAR 

Mantell Late Archaic B 2 CAR 

Marshall Late Archaic S, Fea 2 2 CAR 

Table 6-4. Units and Associated Features in Area A 

Coordinates" Associated 
TV Feature(s) East North 

1 1025.69 983.68 2 

2 1025.74 984.69 2 

3 1025.84 972.28 3 

5 1031.97 979.11 none 

6 1029.20 1008.70 5 

a Coordinates are for the southwest comer of the unit and are relative to the site datum (El OOOINI 000). 

the feature rocks in TU 2 were collected from the same 
population as those in TU 1. Small fire-cracked rocks 
«5 cm), in no observed pattern, were scattered 
throughout Levell of TV 2. The top of the feature 
was fully exposed as a dense layer of fragmented 
burned rock at the bottom of Level 2 (20 cm below 
the surface [bs]) (Figure 6-6). Excavation in TV 2 was 
terminated after a plan view was drawn and the fea
ture photographed. 

Excavation in TU 1 was continued to examine the cen
ter of the feature in profile. A Mantell point was found 
in Level 2 of TV 1. Fifty fire-cracked rocks (mean 
weight: 98.17 g) were recovered from Levell, TV 1. 
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Two hundred fifty-five fire-cracked rocks (mean 
weight: 80.42 g) were found throughout Levels 2 and 
3 in TV 1. 

Seven hundred fifty-eight distinctively larger rocks 
with a mean weight of 158.75 g were uncovered in 
TV 1, Level 4 (30-40 cm bs), where another Montell 
point was found. Based on field observations, several 
of the large rocks appeared to be intact (Figure 6-7). 
The larger stones encountered at this level were in 
stark contrast to the numerous small and fragmented 
ones in the upper levels of each unit (Figure 6-8). A 
third Mantell point was recovered from the upper 3 
cm of Level 4. The mean weight of fire-cracked rocks 



so, this feature may have 
been encountered dur
ing the construction of a 
utility trench which runs 
in a nOlih-south direc
tion and is located just 
west of the existing 
fence line (Figure 6-2). 

Feature 3 

Figure 6-4. Photograph of Feature 2 in the west wall of BHT S in Area A. 

A second burned rock 
cluster (Feature 3) ap
proximately three 
meters long was ex
posed near the top of the 

dropped to 134.88 g in LevelS, the bottom of the fea
ture. Excavation continued in TU 1 to Level 7, with 
no fire-cracked rock larger than a golf ball observed 
below LevelS; none of the fire-cracked rock was col
lected for analysis. Our interpretation is that this layer 
of larger stone, with a thickness of ca. 20 cm (Levels 
3 and 4), represents a heating element with some in
tact rocks. This is supported by archaeomagnetic 
analysis which indicates that five ofthe seven sampled 
rocks had been only slightly disturbed since they 
cooled. Four ofthe seven exhibited a distinct high tem
perature magnetization, suggesting they may have 
been reused. Our interpretation that Feature 2 is sit
ting on an ancient living surface (Stratigraphic Unit 
ill) is supported by the results of soil susceptibility 
analysis which indicates a distinctive peak in mag
netic susceptibility at the stratigraphic unconformity 
between Unit ill and Unit IV. A further discussion of 
archaeomagnetic and soil susceptibility sampling is 
given in Chapter 11. 

Two radiocarbon dates were obtained for Feature 2 in 
TU 1. Wood charcoal floated from soil samples yielded 
a date of2700±SO B.P. in Level 3, and a date of2780±SO 
B.P. in Level 4. The only faunal material recovered 
was 0.13 g from Level 3 near the top of the feature in 
TU 1 (Chapter 10). The only identifiable archaeobo
tanical remains identified from Feature 2 soil samples 
was live oak charcoal (Chapter 9). The overall mor
phology of the feature, as defined in profile and plan 
view, suggests that the feature extends to the west. If 
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west wall in BHT S,just 
above Stratigraphic Unit ill and within the thinning 
and sloping Stratigraphic Unit IV (Figure 6-9). Fea
ture 3 is located seven meters south and slightly 
downslope from Feature 2. The sloping terrace sur
face coincided with the cultural material lenses vis
ible in the profile (see Figure 6-9), implying Features 
2 and 3 were constructed during the same period of 
landform stability. Field observations suggested that 
Feature 3 offered a high degree of integrity and was 
thus selected for testing. Based on BHT S profiles TU 
3 was placed in what was the expected center of the 
feature. 

Rocks from this unit were not collected and analyzed, 
however observations on size can be made from the 
plan view drawings done in the field. Forty-five burned 
rocks ranging in size from 3-19 cm were pedestaled 
in Levell. They presented no coherent intact feature 
pattern, and after drawing and photographing they 
were removed. A pattern of larger rocks became 
evident in Level 2 as a 4S-cm-wide by one-meter-Iong 
concentration, but with no apparent rock-size sorting. 
The burned rocks were more densely concentrated in 
Levels 2 and 3, with the base at ca. 30 cm bs (Figure 
6-10). Seventy-eight rocks ranging in size from 3-13 
cm were documented in Level 2. Forty-one rocks 
ranging in size from 3-19 cm were documented in 
Level 3. Distinguishing a horizontal pattern was 
difficult due to the limited plan view offered by a I-x
I-m unit. However there was a noted absence of burned 
rock along the north edge of the unit in Levell, 
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Figure 6-6. Photograph ofTUs 1 and 2 showing Feature 2 as it was exposed in plan 
view at the bottom of Level 2 (facing southwest). 
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Figure 6-7. Plan view of Feature 2, bottom of Level 2 in TU 1, Area A. Numbered rocks were 
drilled, and cores were submitted for archaeomagnetic analysis. 
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Figure 6-10. Plan view of Feature 3 (combined Levels 2 and 3), Area A. 

followed by a predominance of burned rock in the 
middle of the unit in Level 2, and then in the south 
quarter of the unit in Level 3 (Figure 6-11). That 
information, along with the fact that many rocks were 
resting in an observed sloping pattern toward the south, 
suggests TU 3 was excavated through part of the outer 
edge and central cooking area of a burned rock feature. 
Although five archaeomagnetic samples were taken, 
none were submitted for analysis. Soil susceptibility 
samples collected from the west wall profile of BHT 
S just south of Feature 3 indicate a peak in magnetic 
susceptibility at approximately the same level as the 
bottom of Feature 3 (Chapter 11). Accordingly, 
quantities of cultural material decreased significantly 
below Level 3. TV 3 excavations were terminated at 
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77 cm below the surface. One charcoal sample was 
recovered from the bottom of Level 3, but no 
radiocarbon dates were obtained. No diagnostic 
artifacts were found in Feature 3, only 0.09 g of faunal 
material was recovered, and no archaeobotanical 
remains were recovered from Feature 3. 

Feature 5 

Another single layer of five burned rocks extending 
approximately one meter in length was exposed in 
Stratigraphic Unit IV of the east wall of BHT S, 
approximately 10-20 cm below the surface, 24 m north 
of Feature 2 (Figure 6-2). This layer of burned rock 
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Figure 6-11. Plan view a/Feature 3 (combined Levels 1,2, and 3), AreaA. 

was designated Feature 5. Though no pit was 
discernible, the stones appeared to fonn a basin shape. 
A single unit (TU 6) was placed adjacent to the trench 
wall over the center of the burned rock feature. 

Exposure of the feature at 10 cm bs (Levell) provided 
no clear evidence of spatial patterning in the burned 
rock, and did not manifest itself until well into Level 2 
(10-20 cm below surface). Rocks from this unit were 
not collected or analyzed; however, observations on size 
can be made from the plan view drawings (Figures 6-
12 and 6-13). In plan view, the feature appeared as a 
scatter of70 mostly small, fragmented rocks ranging in 
maximum length between 3 and 17 cm, with no dis
cernible pattern. Interestingly, the burned rock appeared 
to thin toward the northern end of the unit, suggesting a 
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possible "edge" or limit of the scattered rock observed 
in the looter's pit six meters to the east. Three bifaces 
and a uniface were recovered from the top of the fea
ture (Level 2). All rocks were pedestaled, the feature 
was photographed and sketched at 20 cm bs (Figure 6-
12), and excavation continued. While a few additional 
burned rocks were uncovered, again no clear pattern
ing was discernible (Figure 6-13), except that most of 
the feature was in the eastern half of the unit. The ba
sin-shape of the feature noted in profile was not evi
dent in the test unit. AButted Knife biface was recovered 
from Level 3. At the bottom of Level 3 (20-30 cm be
low surface), corresponding stratigraphically with the 
top of Stratigraphic Unit ill, the quantity of burned rock 
and artifacts dropped considerably. Due to the small 
size of the burned rock, no archaeomagnetic samples 



Figure 6-12. Photograph of bottom of Level 2, Feature 
5, TU 6 in Area A (facing east). 

were recovered. However magnetic susceptibility 
samples taken in BHT S, a few meters south ofF eature 
5 indicates a peak in magnetic susceptibility at approxi
mately 30 em below the surface, the same level as the 
bottom of Feature 5. Only 1.27 g of fauna were recov
ered from Feature 5 (Chapter 1 0). No charcoal or diag
nostic artifacts were recovered, and the only 
archaeobotanical remains identified was an indetermin
able species of wood near the base of the feature in 
Level 4 (Chapter 9). The bottom of Feature 5 extended 
four centimeters into Level 4, or 34 em below the sur
face. TU 6 excavation was terminated in the underly
ing Stratigraphic Unit ill at 80 em bs (Level 8). 

Non-Feature Unit 

In addition to the units excavated over features exposed 
in BHT S, a single unit (TU 5) was placed in a non
feature area east ofBHT S, between Features 2 and 3 
(see Figure 6-2). This area was selected to evaluate 
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the eastern extent of those cultural deposits identified 
within the trench wall, and in TUs 1,2, and 3. Exca
vation of TU 5 yielded a limited amount of cultural 
material (Appendix E) and no identifiable features. 
Excavation continued from the surface through the 
thin Stratigraphic Unit IV and into Stratigraphic Unit 
III to 50 em below the surface. Testing results indi
cate that the quantity of cultural materials decreases 
with increased distance east ofBHT S. However, only 
one unit was excavated east of BHT S and this area 
could be better sampled using larger block excava
tions. Nevertheless, the materials do appear to be "thin
ning" to the east. No diagnostic artifacts or charcoal 
were recovered from TU 5. Less than one gram of 
faunal material and no archaeobotanical remains were 
recovered from TU 5 (Chapter 10). 

Shovel Tests 

In a corroborating effort to evaluate artifact densities 
relative to distance from features, five shovel tests (A, 
B, C, D, and E) were placed along the western edge of 
BHT S (see Figure 6-2). One ST (A) was placed north 
of Feature 2 (TUs 1 and 2), two (B and C) were exca
vated between Features 2 and 3 (TU 3), and two were 
excavated south of Feature 3 (D and E). Generally, 
artifact densities in shovel test levels near excavation 
units were consistent with those found in correspond
ing unit levels that contained features. Shovel tests 
farther away from feature units demonstrated a spar
sity of artifacts. A third Montell dart point was recov
ered from Level 2 in Shovel Test B (Table 6-3). No 
charcoal or faunal remains were recovered. Table 6-5 
provides the coordinates of those five shovels tests. 

Area B: The Midden 

Area B, located east of Loop 1604 and west of the 
existing fenceline (Figure 6-1), includes the midden 
and the area immediately surrounding it (Figure 6-
14). This area was firsttested by Wood in 1993. Wood 
excavated 10 units (Figure 3-1) in an attempt to de
fine the morphology of the burned rock midden, the 
most prominent feature of 41BX126. Area B was 
tested again by Price in 1995. The latter's investiga
tions (Figure 3-2) included nine backhoe trenches and 
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Table 6-5. Shovel Tests Excavated along the New ROW 

Shovel Coordinates Depth 
Test East North (em bs) 

A 1025.83 989.63 60 

B 1025.84 981.01 50 

C 1025.47 977.11 50 

D 1025.90 967.69 50 

E 1025.89 961. 87 50 
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four test units, as well as detailed recording of the 
profiles and a preliminary geomorphic study. CAR's 
current investigations (Figure 3-3) included BHTs, 
hand-excavated units, a geomorphic study, and exten
sive sampling and mapping. 

Due to the size and complexity of the midden and as
sociated deposits, Area B (Figure 6-14) is divided into 
four subareas for the following discussion: central 
core, framework, periphery, and block excavations. 
Backhoe trenching and Gradall scraping over the mid
den uncovered the central core area. This area is de
fined by a shallow depression 3-4 m in diameter, 
forming the center of the midden and containing sedi
ment and cultural material supported by large and 
small rocks suspended in fme-grained matrix (Appen
dix A). This central area is surrounded by a dense, 
rock-supported, convex, ring-shaped framework area. 
The latter is about 50 cm thick at its highest point, 
and drops abruptly toward the outer edges. The frame
work is distinguished from the central core area by its 
clast-supported (rock-on-rock) structure. The frame
work is often referred to as the torus (Appendix B) or 
ring of the midden (Weir 1976). Around the frame
work area is the periphery. The periphery includes the 
areas beyond the edge of the framework. The distinc
tion between the two areas is admittedly somewhat 
arbitrary, but is demarcated where the dense mass of 
burned and fragmented rocks that make up the frame
work "pinch-off' into a thinner layer of rock. The pe
riphery, especially those materials located immediately 
adjacent to the midden, may be associated with the 
midden. Cultural materials around the midden proper 
are often referred to as "smear" or "scatter" that has 
eroded off the higher midden deposit. As outlined in 
Chapter 7, many of the smaller clasts (e.g., debitage) 
and sediments deposited in the periphery may be the 
result of sheet wash associated with erosion of the 
midden deposit. The periphery also includes a num
ber of intact feature and artifact deposits that mayor 
may not be associated with the midden. 

The periphery is further considered as either upslope 
or downslope of the midden. The midden deposit at 
41BX126 is situated on a gently sloping terrace that 
dips to the south and southwest. The upslope area is 
defined as the area immediately north of the midden's 
central core and framework area. This area of the 
midden's periphery is dominated by colluvial gravels, 
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mixed with lesser amounts of burned rock and 
sediment and other cultural material either washed off 
the bedrock slope or midden or deposited by flood 
waters of Culebra Creek (see Chapters 5 and 7, and 
Appendix C). The downslope area receives much less 
colluvial deposition, but a relatively greater amount 
of deposition occurs from sediment and cultural 
material washing off the midden's framework area and 
from alluvial deposition. Both the upslope and 
downslope areas at 41 BX 126 have received overbank 
alluvial deposits from Culebra Creek during recent 
flooding events, more so for the lower downslope side 
of the midden. Though curtailed by flood-control 
projects, flood waters in recent years have covered 
Area B. The final subarea in Area B is designated as 
the block excavation, and was undertaken to 
investigate a possible Nolan component. The block 
excavation, located east of the midden and its 
framework, includes the cultural material and features 
within Stratigraphic Unit ill and IV, below the base of 
the midden (Figure 6-15). Although the block 
excavation conducted during the current project will 
dominate the discussion, data from previous test units 
excavated into the submidden deposits will be 
included. 

Below we outline the investigations conducted in Area 
B during the two TxDOT projects. This brief outline 
provides the reader with a general overview of the 
previous investigations and sets the stage for the dis
cussion of the more recent and intensive CAR inves
tigations. The results of the three investigations are 
then integrated and discussed in greater detaiL 

Previous Investigations by TxDOT 

Wood's (1994) excavations in Area B included four 
l-x-l-m units (17-20) and six 50-x-50-cm units (21-
26) (Table 6-6) in the midden area (Figure 6-14). Re
sults of those tests revealed the presence of a partially 
undisturbed burned rock midden with associated 
artifacts, approximately six meters in diameter and ex
tending to 67 cm bs. Artifacts recovered from this area 
included five dart points (pedemales, La Jita, Darl, 
Bulverde, and untyped), modified flakes, biface frag
ments, gravers, a burin, a biface blank, and debitage 
(Wood 1994: 18-23). ill addition to the prehistoric ma
terial, a few historic artifacts (e.g., glass and plastic) 
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Table 6-6. Units Excavated in the Midden (Area B) by Wood in 1993 

TU· TU Size 
Levels 

Subarea b Associated Feature(s) C 
(10 em) 

17 1 x 1 m 7 periphery none 

18 1 x 1 m 2 framework 1 

19 1 x 1 m 10 framework 1 

20 1 x 1 m 8 periphery none 

21 50 x 50 em 3 framework 1 

22 50 x 50 em 5 framework none 

23 50 x 50 em 5 central core 1 

24 50 x 50 em 5 periphery none 

25 50 x 50 em 5 periphery none 

26 50 x 50 em 5 periphery none 

Units, unit size and levels reported by Wood (1994:Table 1); subarea and associated features 

reported by CAR. 

Coordinates are not available for these units. 
See Figure 6-14. 
Feature association was assigned by CAR during the 1997 investigations. These associations 
are derived from notes and maps available as to the location of Wood's units in relation to the 
midden. Note that the midden has been designated Feature 1. 
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were recovered from the uppermost levels and are 
thought to be in a disturbed context. The presence of 
road gravel and yellowish sediment in the upper 5-8 
cm of the units excavated in this area revealed the 
depth of disturbance caused by construction activi
ties associated with Loop 1604. 

From the field notes and the report prepared by Wood, 
it is impossible to pinpoint exactly where his units were 
located. The available data and maps, however, show 
the relationship of the units to one another, but do not 
relate to permanent datum points. Our placement of the 
units comes from Dennis Price (personnel communi
cation 1997) who states that he cut a north/south BHT 
through TUs 19, 21, 23, 25, and 26 and an east/west 
BHT through TUs 17, 18, 20, 22, and 24. However, 
after reopening the BHTs excavated by Price (discussed 
below), CAR investigators were only able to locate evi
dence in the walls of the BHTs for TUs 23 and 24. The 
BHTs that were reported to have been dug through the 
1993 units were less than one meter in width and there
fore the edges of at least some of the units should have 
been visible in the walls ofthe BHTs. Nevertheless, we 
have to assume that the backhoe trenches excavated 
first in 1995, and again in 1997, effectively removed 
any evidence of most of the excavations by Wood in 
this area. Figure 6-14 shows our best estimation of the 
locations of those units. 

The midden discovered by Wood in his 1993 
investigations was designated Feature 1 by CAR (see 
below). All units, new or old, falling within the ascribed 

boundaries of the midden proper (central core and 
framework areas) were considered Feature 1 units. 
Based on Wood's plotted locations, available notes and 
photographs, as well as the plotted locations, field notes, 
photographs, and subsequent excavations by Price and 
CAR ( see below), Wood's TU s 18, 19, 22, and 23 were 
designated Feature 1, midden units. Although TUs 17, 
20,21,24,25, and 26, are still in the midden area, these 
units are interpreted as "off-midden," or peripheral to 
the midden's core and framework. 

Price's investigations were targeted at gathering ad
ditional data from a possible earlier component un
derlying the midden and identifying discrete short-term 
occupation events that could yield floral and faunal 
data. The lower component was identified from a bi
modal distribution oflithic material in Wood's TU 19. 

To gather the additional data, Price excavated four 
BHTs (G, M, N, and 0) and four 1-x-l-m units (A, B, 
C, and D) in and around the midden (Table 6-7, Fig
ure 6-14). Although three BHTs excavated through 
the midden (G, M, and 0) exposed the full extent of 
the midden's vertical dimensions, its horizontal ex
tent to the west could not be determined. A trench 
(BHT N) excavated immediately east of the midden 
demonstrated the "thinning" of midden deposits in that 
direction. In addition to BHTs excavated through the 
midden, four BHTs (H-K) were dug south of the mid
den and one (BHT L) was dug on top of the hill to the 
north. Trench photographs of BHTs K and L are 
provided in Figures 6-16 and 6-17. 

Table 6-7. Units Excavated by Price in 1995, Area B 

TV 
TV Levels 

Coordinates a 
Structural Associated 

Size (10 em) Location b Feature(s) C 

A 1 x 1 m 15 NI016.2/E996.1 periphery none 

B 1 x 1 m 16 N1026.1IE1011.9 periphery none 

C 1 x 1 m 15 N1022.2/ElO03.0 periphery 7 

D 1 x 1 m 12 NI029.SIE994.0 framework 1 

a Coordinates are for the southwest comer of the unit and are relative to the site datum 
(E1000IN1000) established by CAR in 1997. 

b See Figure 6-13. 
C Note that the feature numbers were assigned during CAR's 1997 investigations. 
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During the course of the 
1995 investigations, Steve 
Black and Charles 
Frederick conducted lim
ited investigations of the 
midden and documented 
the site's stratigraphy 
(Frederick, Appendix A; 
Frederick and Black, Ap
pendix B). Frederick pro
vided a valuable first step 
in determining the terrace 
sequence at the site, and 
subsequent geomorphic in
vestigations at the site fur
ther refined the temporal 
framework of the site for
mation processes (Nordt, 
Chapter 5). 

Figure 6-16. Photograph ofEHT K, east wall profile. 

Four test units (TUs A, B, 
C, and D) were excavated contiguous with trench walls 
in this area in 1995 (Figure 6-14). Only one of the 
units (D) was actually excavated in the midden as it 
was later defined by CAR (see below). TU A was 
placed in the midden's periphery just outside and south 
of the torus. TU C was excavated east of the midden's 
torus over a feature exposed in the trench wall 

Figure 6-17. Photograph of EHT L, looking southwest. 
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stratigraphically below the midden, and TU B was 
excavated well away (east) from the midden's torus 
to investigate the extent of cultural deposits off-mid
den. These investigations produced a large quantity 
of chipped stone debris and tools, with diagnostic ar
tifacts representing the Early Archaic through Late 
Archaic n time periods (Table 3-1). 

The sum of the 1995 investiga
tions demonstrated, in combina
tion with the earlier work in 
1993, that the midden was largely 
undisturbed from activities asso
ciated with the construction of 
Loop 1604. Mapping and docu
mentation of the midden by 
Black and Frederick revealed that 
it had a central area (between, 
and west of, TUs A and D) and 
possibly other intact structural el
ements, both within and below 
the midden. TxDOT investiga
tions also documented an intact 
feature (later designated Feature 
7) underlying the midden in TU 
C. The results of the TxDOT in
vestigations are provided in 
greater detail below. 



1997 CAR Investigations 

Area B is the most extensively investigated area on 
the site, with the vast majority of CAR's effort being 
expended in this area. CAR's investigations began by 
cleaning out the existing trenches and units excavated 
in 1995, extending several trenches and excavating 
new ones, excavating 23 1-x-l-m units, digging five 
shovel tests, and conducting detailed mapping and 
sampling (Figure 6-14). All of the previous units (A, 
B, C, and D) excavated in this area by Price in 1995 
were relocated. As noted above, only two of the test 
units (TUs 23 and 24) from Wood's 1993 excavations 
could be located. If the reader will recall, Wood's units 
were reported to have been removed by the 1995 
trenching activities. However, Wood's TU 20 appears 
in Black's photomosaic profile of the south wall of 
BHT M; we could, therefore, correctly locate it on 
Figure 6-14. 

As outlined above, the complexity of the midden area 
wan·ants a division of the area into four subareas for 
analytical and management purposes (see Figure 6-
14). These include the central core area, midden frame
work, midden periphery, and block excavation areas. 
The midden core and framework are combined and 
discussed first, as this discussion encapsulates the en
tire midden deposit and sets up the discussion for the 
other subareas. The midden periphery is discussed 
next, followed by the block excavation. Also note that 
distinctions are made between upslope and downslope 
locations of units in the periphery during the follow
ing discussion. This distinction is to highlight the com
plexity of the deposition and erosion environment that 
characterizes Area B (discussed in greater detail in 
Chapter 7). Also note that while a unit or set of units 
may be located in the central core, framework, and 
periphery areas, most of the lower levels in these units 
extend into the underlying Stratigraphic Unit ill, and 
therefore stratigraphically below the midden. As noted 

above, the focus of the block excavation discussion 
centers on the adjacent units east of the midden proper 
(see Figure 6-14). These investigations were directed 
at the possible Nolan-age component deposits in Strati
graphic Unit III. 

Thirteen wood charcoal samples collected from Area 
B were submitted for analysis; three from the midden's 
core, four from the framework, three from the periph
ery, and three from levels underlying the midden in 
the block excavation. In addition, 52,156 pieces of 
chipped stone (Table 6-8) including 55 diagnostic ar
tifacts (Table 6-9), 294.45 g of fauna, and over 3,337 
kg (3.67 tons) of fire-cracked limestone were recov
ered. TU 11 in the midden's periphery yielded the 
greatest weight of faunal material by volume of sedi
ments screened and floated (Chapter 10). Five archaeo
magnetic samples from Feature 1.1 and 10 from 
Feature 1.2 were submitted for analysis. One soil sus
ceptibility column consisting of36 samples was also 
analyzed (Chapter 11). 

Core and Framework Areas (Feature 1) 

The large accumulated mass of charred and fragmented 
rock has been designated Feature I-the midden, with 
a ring or torus measuring approximately 12-14 m in 
diameter and a 3-4-m central core extending ca. 60-
70 cm below the modem surface. Features recognized 
within the midden have been assigned subfeature num
bers (e.g., Feature 1.1, 1.2, 1.3, and so on). BHTs ex
cavated through the midden have, for the most part, 
exposed the midden horizontally and vertically, while 
the horizontal distribution of the core and torus were 
further enhanced by scraping off the overburden on 
its northern and western edges with a Gradall. 

Results of the initial test excavations (1993) in the 
midden did little more than define the feature as a 

Table 6-8. Chipped Stone from Area B 

Cores Debitage Unifaces Bifaces Points Total 

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

40 <1 51,545 98.8 350 < 1 163 <1 58 <1 52,156 100 
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Table 6-9. Diagnostic Artifacts from Area B 

Type Interval Subarea Tu/BHT LevellElev. Invest. 

Martindale Early Archaic Central Core TU 9 6 CAR 

Uvaldc Early Archaic Central Core TU 8 5 CAR 

Nolan Mid. Archaic Central Core TU 9 2 CAR 

Castroville Late Archaic Central Core TU 8 3 CAR 

C astrovill e Late Archaic Central Core TU 9 3 CAR 

Ellis Late Archaic Central Core TU 8 2 CAR 

Marshall Late Archaic Central Core TU 9 2 CAR 

Pedernales Late Archaic Central Core TU 9 2 CAR 

Pedernales preform Late Archaic Central Core TU 9 2 CAR 

Pedernales preform Late Archaic Central Core TU 9 2 CAR 

Clear Fork gouge Early Archaic Framework TU 18 3 Wood 

Guadalupe tool Early Archaic Framework TU D 9 Price 

La Jita Mid. Archaic Framework TU 7 5 CAR 

La Jita Mid. Archaic Framework TU D 2 Price 

Nolan Mid. Archaic Framework TU D 5 Price 

Bulverde Late Archaic Framework Trench G 9 Price 

Pedernales Late Archaic Framework GT Backdirt CAR 

Bell Mid. Archaic Periphery TU 11 7 CAR 

Carrizo Mid. Archaic Periphery TU 11 4 CAR 

Carrizo Mid. Archaic Periphery TU 11 4 CAR 

La Jita Mid. Archaic Periphery BHTO Backdirt CAR 

La Jita Mid. Archaic Periphery TU 17 2 Wood 

Bulverde Late Archaic Periphery TU 20 3 Wood 

Castroville Late Archaic Periphery BHTX Backdirt CAR 

Castroville Late Archaic Periphery TU A 1 Price 

Darl Late Archaic Periphery TU 4 5 CAR 

Darl Late Archaic Periphery TU 4 6 CAR 

Darl Late Archaic Periphery TU 20 5 Wood 

Langtry Late Archaic Periphery Surface* Surface Price 

Marcos Late Archaic Periphery BHT P Backdirt CAR 

Montell Late Archaic Periphery BHT P Backdirt CAR 

Montell Late Archaic Periphery TU 4 3 CAR 

Montell Late Archaic Periphery TU 11 1 CAR 

Pedernales Late Archaic Periphery BHTO 100.373 CAR 

Pedernales Late Archaic Periphery BHTO Backdirt CAR 

Pedernales Late Archaic Periphery TU 17 3 Wood 

Pedernales Late Archaic Periphery Trench G Back dirt Price 

65 



Table 6-9. continued 

Type Interval Subarea TU/BHT LevellElev. Invest. 

Pedernales preform Late Archaic Periphery TU 11 4 CAR 

Williams Late Archaic Periphery TU 11 2 CAR 

San Gabriel biface Trans. Archaic Periphery Trench G Backdirt Price 

Langtry Mid. Archaic Block Excavation TU 19 3 CAR 

Langtry Mid. Archaic Block Excavation TU 17 4 CAR 

Nolan Mid. Archaic Block Excavation TU 12 3 CAR 

Nolan Mid. Archaic Block Excavation TU 16 3 CAR 

Nolan Mid. Archaic Block Excavation TU 16 3 CAR 

Nolan Mid. Archaic Block Excavation TU 17 4 CAR 

Nolan Mid. Archaic Block Excavation TU23 3 CAR 

Nolan-like Mid. Archaic Block Excavation TU 12 3 CAR 

Tortugas Mid. Archaic Block Excavation TU 14 4 CAR 

Castroville Late Archaic Block Excavation TU 16 1 CAR 

Bulverde Late Archaic Block Excavation TU 16 5 CAR 

Montell Late Archaic Block Excavation TU 12 1 CAR 

Pedernales Late Archaic Block Excavation TU 18 3 CAR 

Pedernales Late Archaic Block Excavation TUC 5 Price 

Castroville Late Archaic Unknown BHT ? Backdirt Price 

Castroville Late Archaic Unknown BHT ? Backdirt Price 

* Midway between Trenches Hand J on the floodplain. 

burned rock midden. The subsequent trenching and 
excavations by Price in 1995 and midden documenta
tion by Frederick and Black (Appendix B) documented 
the horizontal and vertical dimensions of the midden. 
Frederick and Black were quick to note that the mid
den had visible structure. That is, the profiles afforded 
by the trenching clearly demonstrated that the mid
den was annular in form and possessed a "soft-center 
or sediment supported center." This midden structure 
was well documented in a photomosaic and line draw
ing of the west wall of the north-south trench (BHT 
G). Their line drawing was scanned and adapted by 
CAR (Figure 6-18). A photomosaic of the east-west 
trench (BHTs M, N, and 0) produced by Frederick 
and Black was scanned and reproduced as a line draw
ing by CAR (Figure 6-18). The field inspection and 
photo documentation reveal an area in the center of 
the mosaic with lesser amounts of burned rock (ma
trix-supported) surrounded by a ring of rock-supported 

matrix (clast-supported; rock-on-rock). Importantly, 
the photomosaic revealed a number of rock layers, 
defined by a contiguous pavement of larger rocks 
within and possibly above the framework of the mid
den. Finally, Frederick and Black identified basal pit 
features (Appendix B) stratigraphically below the base 
of the midden from which radiocarbon-datable wood 
charcoal was obtained. 
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The 1997 investigations by CAR in Area B began with 
cleaning out the previous BHTs and units excavated 
by Price in 1995. As all were backfilled with sand and 
some of the trenches marked, they were easy to 
relocate and clean. Sand in the trenches was removed 
with a backhoe, while sand from the test units was 
removed manually. 

As the goals of the 1997 testing project included 
investigating possible off-midden deposits within the 



0'1 
-..J 

[J 
", " , .. ," : .' .;,~':,: ;~,~:".: /' ~,!','.\.'io,~h' 

A 

meters 

\ Eost/WestTren eh es 

L', " .. M, N, and 0 

A t ,~~ e==r---
\~- ,"0",,' '0"," ".00' G 
B \j 

horizontal layout 
of Wood's unit 

B 

North/South 
Trench 

East/West 
Trench 

9 

8 

13 I 

D horizontal layout 
of CAR's unit 

horizonlallayout 
of CAR's unils 

bulk soil 
column 
~) 

.,~ :r·;..;~, o· '-:",~," >~ ..... .~.~: • \ 

?"., """'~~<I~~if~$';'~"~' .--;;-.. ~.,~~"':.i!.:g~"~' ~ ,,', CJ "_.;~. fl·' v' ~ 

.. d~$';~~" ~;." .~:fl~ r;i!cjJJj~,. . .. ': ... :}<>~~J)o'~~;o.~.aT'~,v. : ..... ~ 
"0 "'a<:-~~I~ ~%1f""{:;~,1'~:'-~,:.:;;:~.",~~ 

'.4.~(;:i~'~::J,'l!-. ~,;,"" ~~:."il'~ ,~~rl(.~'!.~l'~F:'?:;::' ,:t'?-
.... ~ •• '.". • •.• ~. ~ ~ • : ~ ~ 0 • I'I~ ~~. ""," 

Figure 6-18. Composite profile of trenches in burned rock midden. A: BHTs M, N, and 0 based on photomosaic; B: BHT G based on line drawings. 



periphery and assessing the potential of intact deposits 
stratigraphically below the midden, we decided to 
lengthen and connect several of the existing trenches 
and to excavate new ones. Toward this end, BHT G 
was extended several meters to the south, BHTs M and 
N were connected to the east of the midden, BHT 0 
was extended to the west, and new BHTs H, P, X, Z, 
AA, and CC were excavated (Figures 6-1 and 6-14). 

In the core and framework of Feature 1, eight units 
were excavated: Controlled shovel tests 18, 19 (30 x 
30 cm), and 23 (50 x 50 cm) by Wood in 1993, TU D 
in 1995 by Price, and TUs 7, 8, 9, and 13 by CAR 
(Table 6-10) in 1997 (Figure 6-14).As mentioned, the 
exact location of the units excavated in Feature 1 by 
Wood in 1993 are unknown and assignment to subar
eas in the midden is our best postulation. 

After the trench profiles were cleaned, the structure 
of the midden as noted by Frederick and Black was 
clearly evident. The core area identified in the photo
mosaic of the west wall profile of BHT G was the 
most obvious of the structural features. However, the 
core area was not visible in the east wall of the same 
trench. Therefore, 
BHT G appears to 
have clipped the 
eastern edge of the 
central core area. 
Note that the central 
area was not visible 
in the north wall 
of BHT 0 near the 
intersection with 
BHT G (see 
Figure 6-14). 

scraped in 5-cm levels until the top ofthe burned rock 
torus had been exposed. Interestingly, the Gradall 
scrape visually enhanced the torus or ring portion of 
the feature, which rose up from the central core area, 
peaked, and dropped off toward the outer edges. The 
central core area became clearly visible in plan view 
as darker and matrix-supported sediments contrasted 
sharply with the outer clast supported torus. This re
sulted in an extraordinary plan view of the northern 
portion of the midden (Figure 6-19). The partial plan 
view exposure, in combination with the trench pro
files, revealed a classic annular or ring midden. Based 
on the profiles and Gradall stripping, the midden (Fea
ture 1) has an estimated diameter of 12-14 m. It should 
be noted that the 12-14-m diameter is based on the 
extent of the central core and framework area. Ex
tending in all directions from the midden is an almost 
continuous but markedly thinner layer of burned rock. 
In places, mainly to the west ofthe midden in BHT 0 
(Figure 6-18), this periphery rock layer is two and three 
stones (ca. 15 cm) thick. 

In addition to the central core area exposed by the 
backhoe and Gradall work, several contiguous rock 

To expose the cen
tral area, the upper 
10 cm of sediment 
(sloping surface) 
overlying the ring or 
torus of the burned 
rock feature was re
moved with a 
Gradall (see Figure 
4-3). This overbur
den was gently 

Figure 6-19. Gradall scraping and EHT G revealed the midden S core as a gray-brown 
humus filled pit surrounded by a clast supported ring. Frederick's bulk soil column is 
seen in the center. 
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Table 6-10. TUs Excavated in Area B by CAR (some unit numbers overlap with Wood's) 

Levels Coordina tesm 
' .. Structural Associated TU TU Size 

(10 em) Location Feature(s) East North 

4 1 x 1 m 9 996.48 1011.54 periphery 4 

7 1 x 1 m 8 988.04 1019.08 framework 1 and 1.1 

8 1 x 1 m 6 992.33 1022.87 cen tral core 1,1.2, and 1.3 

9 I xl m 6 99l.32 1022.86 central core 1,1.2, and l.3 

10 1 x 1 m 4 100.50 1011.49 periphery none 

11 1 x 1 m 7 987.32 1014.25 pcriphery none 

12 1 x 1 m 5 1001.91 1022.03 periphery 7 

13 50 x 50 cm 6 99l.33 1022.87 central core 1, 1.2, and l.3 

14 1 x 1 m 5 1000.91 1022.03 block excavation 12 

15 1 x 1 m 5 1000.91 1023.03 block excavation 12 

16 1 x 1 m 5 1000.91 1024.03 block excavation none 

17 1 x 1 m 5 1001. 91 1023.03 block excavation none 

18 1 x 1 m 5 100.91 1024.03 block excavation 11 

19 1 x 1 m 5 1002.91 1023.03 block excavation none 

20 1 x 1 m 5 1002.91 1024.03 block excavation 11 

21 I x 1 m 5 1003.91 1022.03 block excavation none 

22 1 x 1 m 5 1003.91 1023.03 block excavation none 

23 1 x 1 m 5 1006.91 1024.03 block excavation none 

a Coordinates are for the southwest comer of the unit and are relative to the site datum (ElOOOlNlOOO). 

layers were located throughout the framework of the 
midden. Black and Frederick noted several of these in 
their line drawing (Figure 6-18). These possible fea
tures were defmed by relatively flat layers of large 
(>20 cm diameter) limestone rocks that stood in con
trast to the surrounding smaller (3-19 cm) rocks. Iden
tifYing these rock layers as possible features is difficult. 
They look very much like burned rock features that 
the Soto/eros of northern Chihuahua make. Large piles 
or stacks of cobbles to be used in future ovens are 
frequently enveloped by the discarded burned rocks 
from previously used features (Brown and Leach 
1997). These piles of rocks then would be scattered 
around and often buried by the growing mass of dis
card associated with the rock ovens. Along with units 
that were excavated in the central area (see below), a 
single unit was excavated over one of the better-de
fined framework rock layers which was designated 
Feature 1.1. 
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Feature Excavations 

Feature 1.1 

To assess the possibility that the apparently separate 
but distinct rock layers within the framework of the 
midden were indeed separate features (intact heating 
elements), the largest, and most pronounced of the rock 
layers was selected for excavation. A rock layer in the 
south wall ofBHT 0, located southwest of the central 
core (see below), was excavated. The rock layer was 
assigned Feature 1.1, the first subfeature investigated 
within Feature 1 (the burned rock midden). 

In profile, Feature 1.1 appeared as a nearly flat layer 
of large (>20 cm), limestone cobbles extending ap
proximately 1.5 m along the south wall of BHT 0, 
approximately 20-50 cm bs (Figures 6-18, 6-20, and 



Figure 6-20. Profile of Feature 1.1 in south wall of BHT 0. Note that 
large cobbles have been drilled for archaeomagnetic cores. 

The top of the feature was 
encountered in Level 2, 20 
cm bs. The mean weight of 
burned rocks in Level 2 
dropped to 77 .62 g. Larger 
burned rock cobbles were 
again observed in the field 
at approximately 25 cm bs 
(Level 3), and subsequent 
analysis provided a mean 
weight of 103.11 g. At this 
level, excavators appeared 
to be exposing the top of 
the feature. The larger 
rocks were left pedestaled 
and excavation continued 
into the underlying level 
(LeveI4).At30-40 cm bs 
(Level 4), the feature 
appeared as a layer of large 
limestone cobbles (>20 

6-21). The larger limestone rocks and the overall flat
ness ofthe feature helped define it in profile. None of 
the feature was apparent in the north wall profile of 
BHT 0, suggesting the backhoe removed its northern 
edge. Although difficult to discern from the profile, 
the feature did not ap-
pear to be setting in a pit 
of any appreciable depth. 
Archaeomagnetic 
samples were taken from 
rocks in the trench wall, 
before hand excavation 
began (Figure 6-20). 

cm), several of which 
appeared to have cracked in place in the bottom of the 
unit (Figure 6-22). The mean weight of burned rock 
in Level 4 was 105.37 g, nearly the same as Level 3 
(103.11 g). Even though field observations detected 
no clear pattern other than size variations, 

To test the feature, a 
single unit (TU 7) was 
placed over its apparent 
center as exposed in 
profile. Larger burned 
rock cobbles were 
encountered 5 cm bs, but 
no apparent pattern was 
observed in the field, and 
later analysis of Level 1 
burned rocks indicated a 
mean weight of 181.48 g. Figure 6-21. Feature 1.1, TU 7, Level 2. Note that the larger cobbles near the 

bottom have been drilled for archaeomagnetic cores. 
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Figure 6-22. Plan view afFeature 1.1, TU7. The plan view is a composite of the bottom of Level 3 and the top 
of Level 4. Note that several of the rocks were sampled for archaeomagnetic analysis. 

archaeomagnetic analysis of eight core samples taken 
from between 23 and 40 cm bs (upper Level 3 to lower 
Level 4) indicates that seven of the eight had cooled 
in place (Chapter 11). The base of Feature 1.1 was 
encountered in Level 5, ca. 50 cm bs. No 
archaeomagnetic samples were taken from Level 5. 
The base was defined in the field by the occurrence of 
larger rocks in Level 5 bs. Levels 3 and 4 above. In 
Level 6 the size of burned rocks again decreased. 
Laboratory analysis of the burned rock confinned the 
field observations: burned rock size defined the upper 
part of the feature in Levels 2,3, and 4, and the base 
of the feature in Level 5 . Mean weights of burned rock 
for Levels 2-8 respectively are: 77 .62 g, 103.11 g, 
105.37 g, 302.31 g, 79.90 g, 17.86 g, and 12.10 g. 
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Other than an increase in the size of stone, no other 
evidence for the feature, such as a change in soil color 
or texture, was observed in the field. However 
subsequent laboratory analysis revealed that besides 
burned rock size, artifacts and faunal remains 
associated with Feature 1.1 excavation levels helped 
delineate its depth. A Middle Archaic La Jita dart point 
(Johnson and Goode 1994; Turner and Hester 
1993:140; Table 3-1) were found associated with the 
base ofF eature 1.1 in Level 5. The only faunal remains 
recovered from eight levels in TU 7 were from Levels 
4, 5, and 6 (1.42 g; Chapter 10). Archaeobotanical 
analysis of samples revealed an indetenninable wood 
species in Levels 3 and 4, and live oak in Level 5 
(Chapter 9). A flotation sample taken from Level 3 



yielded enough wood charcoal to obtain a radiocarbon 
date of2980±50 B.P. Archaeomagnetic analysis of eight 
selected core samples indicated that seven ofthe eight 
cored rocks had not been disturbed since their last 
heating event (Chapter11). 

As expected, the excavation of BHT 0 cut the north
ern edge of the feature and the feature continues into 
the south and west walls of the unit. An absence of 
large cobbles on the eastern edge of the unit suggests 
it does not extend further in that direction. 

In sum, the available information suggests that Fea
ture 1.1 does in fact represent a portion of an intact 
heating element within the framework of the larger 
midden. It was recognizable in profile as a layer of 
larger cobbles overlain with a clast-supported matrix 
of smaller rocks possessing a greater number of frac
tures than in the larger cobbles of Feature 1.1. The 
center of this feature was not detectable by a change 
in sediment structure, texture or color, and it did not 
appear to have been dug into the underlying Strati
graphic Unit III sediments. For these reasons it ap
pears to be a separate feature constructed during the 
use of the larger midden, and the discard of the larger 
midden enveloped and covered it. 

Features 1.2 and 1.3 

One of the bulk soil columns taken by Frederick in 
1995 (Figure 6-18) was from the central core area of 
the midden. The majority of the western portion of 
this column was still visible in the west wall ofBHT 
G (Figures 6-23 and 6-24). 

After scraping off the upper 10 cm of overburden from 
the surface of the midden with a Gradall, a 3-4-m 
diameter central pit was exposed. The central core 
was filled with a gray-brown organically rich sedi
ment following its last usee s) (Figure 6-19). CAR staff 
decided that a single l-x-l-m unit would not be suffi
cient to document any feature(s) encountered in this 
area. Therefore our excavations in the central core 
consisted of two l-x-l-m units (8 and 9) and one par
tial unit (13). Archaeologists who have worked in 
burned rock middens or similar features are aware of 
the difficulties in trying to identify discrete rock 
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features within a rock matrix. The identification of 
features in such contexts is best approached in large, 
areal excavations. Though a much larger block would 
have been ideal, the two contiguous l-x-l-m units (and 
one partial unit 80 x 40 cm) provided an adequate view 
of the encountered features. 

TUs 8, 9, and 13 were laid out on an east/west orien
tation to cross cut the center of the central core area. 
The units were also placed to catch the edge of the 
central pit area as it rose to the framework surround
ing the central core area (Figures 6-23 and 6-24). 

The excavations began 10 cm below the original 
ground surface (Gradall scraping over the convex 
midden ring created an uneven hummocky surface); 
therefore, descriptions of Features 1.2 and 1.3 (as well 

Figure 6-23. Midden core (Features 1.2 and 1.3) in 
the profile ofBHTG Note Wood's TU23 in the trench 
wall, with CAR's adjacent TU s 9 and 8 (looking west). 



Figure 6-24. Photograph of Features 1.2 and 1.3 in the west wall profile 
of BHT G Note that the features are stacked immediately on top of one 
another with little or no separation between the two. 

Fire-cracked rocks from 
15 to 40 cm bgs in TUs 
8 and 13 were labeled 
Feature 1.2 (Figures 6-
14 and 6-25). Although 
large quantities of fire
cracked rock were in the 
feature (Table 6-11), it 
appeared as a sloping ar
rangement of flat, tabu
lar limestone rocks 
resting on distinctly 
larger, and more 
rounded cobbles. The 
fire-cracked rocks above 
these tabular and larger 
cobble stones had been 
smaller, and square or 
rectangular with no ap
parent pattern or align-

as Features 7, 11, and 12) are discussed in terms of 
depth below the original ground surface (bgs), i.e., 
before scraping with the Gradall. TU s 8 and 9 were 
excavated simultaneously. As evidenced on the sur
face, the upper three levels were dominated by a sedi
ment-supported matrix, with lesser amounts of burned 
rock relative to the generally clast supported underly
ing three levels. This pattern was evident in the BHT 
profile (Figure 6-18) and confirmed our expectations 
about the sedimentation in the central area. 

ment. The flat ones may 
represent the bottom of a slab-lined oven. In the field, 
excavators observed the sloping of the tabular pieces, 
particularly so in the northeast corner ofTU 8, as they 
appeared to slope inward to the southwest and down
ward in a bowl shape. 

Later laboratory analysis of the burned rock demon
strated subtle patterns in rock type frequencies and 
weight by level. Levell (10-20 cm bgs) consisted of 
loosely packed sediment matrix with 158 cobbles with 

Table 6-11. Mean Weights of Burned Rock, TU 8 

Cobbles Tabular 
Level 

x wt (g) # x wt (g) # 

1 244.75 158 148.1 21 

2 93.38 423 132.85 41 

3 64.80 1206 135.02 82 

4 49.78 623 29.05 217 

5 109.36 825 183.45 31 

6 125.43 28 - 0 
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Figure 6-25. Features 1.2 and 1.3 as exposed in the south wall profile ofTUs 13, 8, and 9. 



a mean weight of244.75 g, and 21 tabular pieces of 
limestone with a mean weight of 148.1 g (Table 6-
11). Burned rock analysis from Level 2 (20-30 cm 
bgs) indicates that the number of tabular pieces in
creased (n=41) over Levell, as did the number of 
cobbles (n=423). However, the mean weights of 
cobbles decreased significantly (244.75 g to 93.38 g) 
while the mean weights of tabular pieces remained 
nearly the same (148.1 g to 132.85 g). As excavation 
continued into Level 3 (30-40 cm bgs) the cobbles 
increased in frequency but became smaller in size, 
while the tabular pieces increased in both quantity and 
mean weight (Table 6-11). In Level 4 (40-50 cm bgs), 
laboratory analysis shows that the tabular pieces be
come more fragmented; the number (n=217) increases 
but the mean fragment weight is 29.05 g. Within the 
same provenience, the cobbles get smaller; both the 
quantity and mean weight of cobbles decrease. 

Archaeologists in the field observed that the burned 
rock at the bottom of Feature 1.2 in TU 8 (50-60 cm 
bgs [LevelS]) generally sloped downward from 
southeast to northwest in a bowl-shaped pattern 
(Figure 6-26). Feature 1.2, as exposed in plan view in 
TU 8, appeared to have extended back into the south 
and east walls of the excavation area. After closer 
inspection of the west 

overburden in TU 13 was removed as a single unit 
and passed through the screen (note that no sediment 
samples were taken). 

After excavating TU 13, it became clear that the fea
ture extended across both lmits. However, the main 
concentration of rocks appeared to be in TU 8 and 
extending into TU 13 (Figures 6-25 and 6-27). The 
eastern edge of the feature had been removed by the 
excavation of BHT G. The feature did not continue 
across the trench into the east wall of BHT G. Many 
of the large limestone rocks that made up the feature 
appeared to have broken in place during use and had 
not moved since their firing and subsequent cooling. 

We estimate the feature was between 1.8 and 2.5 m in 
diameter. Though difficult to discern, the sloping rocks 
suggest the heating element was setting in an earthen 
pit. Fewer flat tabular rocks were present at the bot
tom of Level 5 compared to those in Level 4. These 
tabular ones that were encountered in Level 5 were 
sloping down toward the center of the unit. Archaeo
magnetic samples were taken and the larger rocks re
moved. Upon removing the tabular rocks, charcoal 
smears were observed on their undersides, suggesting 
they may have been placed on a bed of coals. Reddish 

wall of BHT G, it was 
clear that portions of the 
feature were exposed in 
the trench profile. To 
expose a larger portion of 
the visible feature, the 
small "soil balk" (Figure 
6-26) adjacent to TU 8, 
Frederick's bulk soil 
column, and the edge of 
BHT G was designated 
TU 13 (see Figure 6-14). 
As the focus of the 
investigations were on 
the feature, and an 
adequate sample of 
material was obtained 
from the excavation of 
the levels above the 
feature in TU 8, the 
upper 40-50 cm of Figure 6-26. Photograph of Feature 1.2 (left) and Feature 1.3 (right) from above; 

from left to right, TUs 23,8, and 9. 
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soil identified as a Stratigraphic Unit III and IV un
conformity appeared at the bottom of Level 6. 

Ten of 14 archaeomagnetic samples taken from Fea
ture 1.2 were submitted for analysis. The results indi
cate that nine of the 10 rocks were likely "recycled" 
or reheated, and that all 10 may have been only slightly 
disturbed since they were last used and then allowed 
to cool (Chapter 11). Although three diagnostic mii
facts were recovered from TU 8, none can be directly 
associated with Feature 1.2. ALate Archaic Ellis point 
was in the northeast quadrant of Level 2 in the core's 
sediment matrix. A Late Archaic Castroville from 
Level 3 was found in the screen, and an Early Archaic 
Uvalde point which was found at the extreme bottom 
of Level 5 is included in the discussion of Feature 
1.3. No diagnostic artifacts were found in TU 13. Lithic 
debitage assemblages by level demonstrate a bimodal 
pattern in TU 8, but the pattern cannot be directly as
sociated with any feature. Specks of charcoal and ash 
were observed throughout TUs 8 and 13. Three char
coal samples from these two units were sent to Beta 
Analytic for dating. Two of the samples were collected 
in situ (i.e., 50±70 B.P. and 3040±70 B.P.) and one was 
recovered from a flotation sample (i.e., 4050± 50 B.P.). 

These three samples may be problematic because of 
charcoal translocation. Two dates from Level 5 are 
2950 (±70) B.P. and 4050 (±50) B.P. A third date from 
Level 6 will be included in the discussion of Feature 
1.3. Level 5 is primarily a transitional layer of sedi
ments and small rock fragments separating Feature 
1.2 and 1.3 and thus the dates from Level 5 could be 
indirectly associated with either feature. Following the 
same argument three species of wood identified from 
Level 5 archaeobotanical samples are arboreal legume, 
live oak and hackberry (Chapter 9). The available evi
dence indicates that Feature 1.2 was an intact heating 
element, or hot-rock bed, in an earth oven. 

Feature 1.3 

Archaeologists observed a second distinct layer of 
tabular pieces overlying larger cobbles, and separated 
from Feature 1.2 only by highly fragmented pieces 
underlying Feature 1.2. This second "layering of 
rocks" in Level 5 noted in the field and designated as 
Feature 1.3 (see Figure 6-25) appeared to slope in
ward and downward in a bowl shape. Feature 1.3 was 
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found in Levels 4 and 5 (40-60 cm bgs) of TU 13, 
Levels 5 and 6 (50-70 cm bgs) ofTU 8, and Level 6 
(60-80 cm bgs) of TU 9 (Figures 6-14 and 6-25). 
Burned rock was not collected and analyzed from TU 
9. Therefore Feature 1.3 discussions are based upon 
field observations, notes, photographs, and cultural 
material distributions. After Feature 1.2 rocks in TU 
8 were sampled for archaeomagnetic analysis, they 
were removed and excavation continued into Levels 
5 and 6 (50-70 cm bgs). A few of the rocks from the 
overlying Feature l.2 protruded into Level 5, how
ever the upper portion of Feature 1.3 was discernible 
in Level 5 as a tightly clustered layer of large (>20 
cm) and small limestone cobbles overlain with tabu
lar pieces. This layer of rocks appeared to slope in
ward and downward in a bowl shape toward the 
southwest, indicating a "pit center" in that direction. 
Sediment in the interstices was a gray-brown organic 
rich loam, very similar to the sediment overlying and 
within Feature 1.2. Simultaneous excavation of Level 
5 in TU 9 revealed loose, sediment-supported matrix 
except in the southwest quadrant where larger (ca. 15 
cm) rocks were exposed. These larger burned rocks 
were tightly "locked" together with little fill in the 
interstices. Excavation of Level 6 (60-70 cm bgs) in 
TU 9 revealed the same phenomena; however, an in
teresting spatial pattern noted in Level 6 for Feature 
1.3 was gaps between burned rocks (Figure 6-26). At 
first glance, it looked like areas where excavators had 
inadvertently removed burned rocks from the feature, 
but this was not the case. It is unknown if these gaps 
are cultural, that is, were rocks once in this location 
and subsequently moved during oven use/construc
tion, or is the pattern a result of some natural distur
bance process. Although large roots were noted 
growing throughout these two units, none was large 
enough or near enough to account for the absence of 
rocks in certain areas of the unit. As discussed above, 
TU 13 also revealed the continuance of Feature 1.3 in 
Levels 4 and 5. After removing the overburden from 
TU 13, the same distinct feature (1.3) consisting of 
large limestone cobbles and tabular pieces underlaid 
Feature 1.2 (Figure 6-25). Much like Feature 1.2, rocks 
in the underlying layer appeared to be stacked on top 
of one another. 

Two diagnostic dart points recovered from TU s 8 and 
9 can be associated with Feature 1.3. No diagnostic 
artifacts were found in TU 13. A Late Archaic Bulverde 



point was found in the upper portion of Feature 1.3, at 
the bottom of Level 5 (80 cm bgs) on the eastern edge 
ofTU 8. An Early Archaic Martindale point base was 
found in Level 6 (80-90 cm bgs) ofTU 9. Wood char
coal from Level 6, TU 8 yielded a radiocarbon date of 
3040 (±70) B.P. Archaeobotanical analysis of float 
samples revealed hackberry in LevelS, TU 13, and 
diffuse porous hardwood and an indeterminable wood 
in Level 6, TU 8. Agarita, an indeterminable wood, 
and a chittimwood seed were recovered from Level 6, 
TU 9 (Chapter 9). Although faunal material was re
covered from LevelS in TUs 8, 9 and 13, its associa
tion with either Feature 1.2 or 1.3 is problematic. The 
faunal assemblage (Chapter 10) that can be most di
rectly associated with Feature 1.3 came from float 
samples out ofLeve16 in TUs 8 (4.78 g) and 9 (7.08 
g). No fauna was retrieved from Level 6 in TU 13. As 
with faunal material, associating chipped stone recov
ered from LevelS with either Feature 1.2 or 1.3 may 
be problematic. However it is interesting that 61.8 per
cent ofthe chipped stone recovered from TU s 8 and 9 
came from the bottom two levels (Appendix E). An 
analysis of Feature 1.3 reveals an abrupt increase in 
the quantity and size of both tabular and cobbled 
burned rock in Level 6. Eleven archaeomagnetic 
samples were taken from Feature 1.3 burned rocks in 
Level 6, TU 9, but were not submitted for analysis. 

Features 1.2 and 1.3: 
A Subtle Difference in TU 8 

Admittedly, some rocks may have protruded from one 
level to the next and thus mixed when pulled and col
lected, however laboratory analysis of burned rock in 
LevelS reveal the subtle differences between Features 
1.2 and 1.3. As shown in Table 6-11, the mean weight 
of tabular rocks in LevelS increases significantly from 
that of Level 4 (29.05 to 183.45 g), as does the mean 
weight of cobbles (49.78 to 109.36 g). In Level 6 the 
28 cobbles present have a mean weight increase to 
125.43 g, buttabular rocks are totally absent. The large 
cobbles in the bottom of Level 6 are believed to rep
resent the bottom of Feature 1.3 in TU 8. No tabular 
rocks were present in this level. Stratigraphically, the 
bottom ofF eature 1.3 rests on reddish sediments which 
Nordt (Chapter 5) defines as Stratigraphic Unit ill. 
Features 1.2 and 1.3 appear to be intact heating 
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elements representing multiple uses of the central core 
area for an undetermined number of rock/earth ovens 
built in the center of the midden. 

Features 1.4, 1.5, and 1.6 

Several rock-filled pits and larger rock layers were 
noted in backhoe trench profiles stratigraphically 
aligned with or just below the bottom of the midden 
deposit. Frederick (Appendix A) noted several of these 
and collected bulk-soil samples from four of these 
"features." From the available profiles, these features 
appeared as shallow, basin-shaped pits extending from 
the bottom of the larger midden deposit into the top of 
the underlying Stratigraphic Unit ill, or as distinctively 
larger rock alignments stratigraphically within the 
main midden's framework or periphery. Five such pit 
and rock alignment features were noted in the walls 
of the trenches in the midden area. The distinctly larger 
rock alignments may represent smaller cooking ov
ens constructed within the framework of periphery of 
the main midden that have been enveloped by the con
tinuum of midden construction. The pit features were 
defmed by the rock fill, and not by pits per se. Be
cause of their shallow depth, had it not been for the 
rock fill it is unlikely they would have been detected. 

Morphologically, the one attribute that sets the rock
filled pits apart from the other features identified in 
the midden (e.g., Features 1.1 and 1.2), is a lack of 
patterning in the rock, and the generally small size of 
the pit. The rocks and sediment in these features are 
jumbled, with no patterning in size or arrangement in 
burned rocks. 

These features represent either the remains of feature 
types we do not fully understand, the remains of natu
rallow spots, or culturally dug borrow pits that were 
subsequently buried. Because none of these features 
was observed in the opposite wall profiles, they are 
believed to be cultural rather that natural. The pit fea
tures could be the result of turbation, although this is 
unlikely given the basin shape and consistent depth 
below the midden deposit. They may also represent 
the remains of features that date to the early develop
ment of the midden that were subsequently covered 
by the by-products of countless (re )constructions of 



earth-ovens in the midden's central core area. As ar
gued in Appendix D, a substantial quantity of sedi
ment is needed in the construction of an eatth oven. 
This sediment would be gathered from, among other 
places, areas in and around the cooking facility. The 
gathering or borrowing of sediment would result in 
borrow pits that would ultimately fill-in through time. 
The amount of time, distance from the growing mass 
of discarded rock, and intensity of on-site activities in 
the area of the cooking facility would determine when 
these borrow pits would fill in, and the kinds of mate
rials they would contain. Unfortunately, none ofthese 
rock-filled pits has been fonnally excavated at the 
Culebra Creek site. 

CAR mapped the located features in profile and re
covered charcoal samples from two of them in the 
field. Two sampled rock-and-sediment-filled pits and 
one rock alignment were designated Features 1.4, 1.5 
and 1.6. Two ofthe rock-filled pits (Features 1.4 and 
1.5) satnpled by Frederick were noted as having wood 
charcoal present (note that the bulk-soil samples col
lected by Frederick were not processed by flotation). 
These two, plus a sample collected by CAR in the 
field from an internal rock alignment (Feature 1.6), 
were submitted for radiocarbon analysis (see Chro
nometric section below). 

Feature 1.4 

Feature 1.4 is an ashy area identified by Frederick in 
the north wall ofBHT 0, five meters west ofBHT G 
(see Figure 6-18). It is beneath the ring or torus and 
near the base of the main midden (Feature 1). CAR 
relocated this ashy area and defined a rock feature 
overlying a matrix filled basal pit 20 to 90 em below 
the surface in BHT 0, 5 m west of its junction with 
BHT G (Figure 6-14), and designated it Feature 1.4 
(Figure 6-28). Frederick (Appendix A) described the 
ashy area as "relatively rock-free just below rocky 
midden area ... Charcoal chunks observed." CAR 
documented the feature as ca. 40 cm thick at its thick
est, and ca. 90 cm long. The rocks within the feature 
were distinctly larger (to 15 cm) than those within the 
surrounding rock supported matrix in the upper 20 cm. 
The top of the rocks in the feature were 20 cm bs and 
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extended to a depth of 90 cm bs. The convex bottom 
of Feature 1.4 extended ca. 20 cm into a layer of ashy, 
calcium carbonate rich, rock-free sediments. The fea
ture was not distinguishable in the opposite trench 
wall. A charcoal sample taken by Frederick, and later 
submitted by CAR to Beta Analytic for processing, 
yielded a radiocarbon date of 2280±60 B.P. Whether 
this basal feature filled with sediment supported ma
trix is a natural or cultural phenomena is unclear. It 
was only observable within the trench wall and was 
not excavated. 

Feature 1.5 

Feature 1.5 was identified in the north wall ofBHT ° 
by Frederick (Appendix A) as a rock-filled pit beneath 
the ring or torus and near the base of the main midden 
(F eature 1). CAR relocated the rock-filled pit extend
ing from 55-75 cm below the surface (bs) in BHT 0, 
4.5 m east of its juncture with BHT G (Figure 6-14) 
and designated it as Feature 1.5 (Figure 6-29). 
Frederick (Appendix A) described the feature as: 

a fairly distinctive basin-shaped pit protruding 
downward from the approximate base of the 
midden. Pit is well defmed only by rocks ... As 
we removed (a bulk matrix sample) it looked 
like a rock-filled pit. Rocks stopped at inferred 
edge. Some charcoal (small chunks) observed, 
including possible seed fragments ... Pit fill 
more dirt than rocks. 

CAR documented the feature as ca. 20 cm thick at its 
thickest, and ca. 70 cm long. The larger rocks making 
up the feature were only ca. 10 cm in diatneter but 
they were distinct within the surrounding sediment 
supported matrix (see Figure 6-29). The feature was 
not distinguishable in the opposite trench wall. A char
coal satnple taken by TARL and later submitted by 
CAR to Beta Analytic for processing yielded a radio
carbon date of 3920±60 B.P. Whether this rock-filled 
pit feature filled with clast supported matrix is a natu
ral or cultural phenomena is unclear. It was only ob
servable within the trench wall and was not excavated. 
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Figure 6-28. Feature ].4. Ashy pit area overlain with bU111edrock feature in BHT 0 north wall profile (adapted from Frederick and Black's [Appendix 
B] photomosaic). 
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Figure 6-29. Feature 1.5. Burned rock-filled pit beneath the midden framework in BHT 0 north wall profile (adapted from Frederick and Black's 
[Appendix B] photo-mosaic). 



Feature 1.6 

Feature 1.6 was identified in the east wall profile of 
BHT G by Frederick (Appendix A) as a distinct layer 
of larger rocks in a ring shape within the midden's 
framework (Feature 1). Frederick and Black (Appen
dix B) described the ringed rock feature as "a dense 
rock ring deposit. Much rock, but no visible charcoal. 
Lower 2/3 of midden. Brown matrix at the bottom (be
neath midden). Rocks very dense." CAR relocated the 
ringed rock alignment from 15-30 cm below the sur
face in BHT G, one meter south of its junction with 
BHT 0 (Figure 6-14), and designated it Feature 1.6 
(Figure 6-30). The feature was defined by its sloping, 
large tabular rocks up to 20 cm in diameter which were 
overlying smaller rock-supported matrix. Black and 
Frederick's annotated photomosaic describes the fea
ture as having "several slabs inclined toward center 
in wall." CAR documented the feature as ca. 15 cm 
thick at its thickest, and ca. 110 cm long. While docu
menting the feature, CAR collected a charcoal sample 
from the trench wall within the feature. The sample 
yielded a radiocarbon date of3920±60 B.P.; the same 
date as for Feature 1.4. Whether this rock alignment 
feature is a natural or cultural phenomena is unclear. 
It was only observable within the trench wall and was 
not excavated. 

The Periphery 

The periphery encompasses the subarea of Area B that 
lies outside the core and framework areas. One of 
CAR's goals in testing 41BX126 was to assess the 
potential for off-midden deposits. The periphery was 
extensively tested with BHTs, TV s, and a Gradall (Fig
ure 6-14). It was clear from the exposures provided 
by the numerous BHTs that cultural material extended 
in all directions from the midden proper. Only partial 
testing of rock layers and features in the periphery 
was conducted. Much of this material represents fea
tures and the residue of countless reconstructed burned 
rock cooking features in and around the larger, burned 
rock midden. 

Price's initial trenching provided extensive profile 
views in BHTs G, M, N, and O. During CAR's inves
tigations, BHTs M and N were connected, and BHT 
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G was extended south several meters. In addition, new 
BHTs P, X, Y, and AA were excavated, and three ar
eas were scraped with a Gradall (note that the Gradall 
trenches on the site were not assigned numbers or let
ters). The sum of the previous and additional BHTs 
and Gradall work revealed the horizontal extent of 
the cultural deposits to the east and south of the mid
den core. The northern end of BHT G demonstrated 
that the deposit extended to the toe of the colluvial 
slope. However, the western extent of the cultural 
deposits were not determined. BHT 0 was excavated 
as far west as possible without encountering Loop 
1604. Artifacts and burned rock continued in the west
ern end of the trench. Inspection of BHTs and GTs 
west of Area B (across highway in Area C) showed 
very little cultural material. This demonstrates that the 
cultural deposits from the western edge of the midden 
probably terminated somewhere beneath Loop 1604. 

It appears, based on available information, that Wood's 
TUs 17,20,21,24,25, and 26 are located in the pe
riphery area. Based on Wood's work and the expo
sures afforded by the BHTs, Price excavated TU s A, 
B, and C in the periphery area. CAR's investigations 
included TU s 4, 10, and 11. A block of units (TU s 14-
23) was also excavated east of the midden to investi
gate the possible Nolan component in Depositional 
Unit IV in the B horizon (submidden). The Nolan com
ponent investigations, while in the periphery area, are 
discussed below in the Block Excavation section. 

The units excavated by Wood in the midden's periph
ery were targeted at defining the extent of the burned 
rock midden and measured either 1 x 1 mar 50 x 50 
cm (Table 6-6). None ofthe units excavated by Wood 
defmed any features, but all produced chipped stone 
and burned rock. Based on the extensive trench expo
sures, Price placed TU A three meters south of the 
dense concentration of burned rock making up the 
midden's framework, and TU B 14 m east of the mid
den framework to test the extent of cultural material 
to the east. In addition, TU C was placed seven meters 
east of the framework area adjacent to the north wall 
of Trench M. TU C produced a possible Guadalupe 
tool and a potential rock feature stratigraphically be
low the midden deposit. Price's TU C was the only 
unit to produce a feature, though it was not assigned a 
number at the time (later designated Feature 7 by 
CAR). 
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Figure 6-30. Feature 1.6. Ring-shaped layer of burned rock beneath the midden framework in BHT G profile (adapted from Frederick and Black's 
[Appendix B] photomosaic). 



Investigations in TU C produced the first recognition 
of a possible underlying component and provided the 
basis for a block excavation. In addition, TU 12 was 
excavated adjacent to Price's TU C to gather addi
tional information on the burned rock exposed in this 
area (Feature 7). The results of testing in TU C and 
the adjoining block of CAR's units are discussed in 
this chapter under the Block Excavation section. 

CAR's investigations in the periphery targeted possible 
features and dense artifact bearing deposits. This in
cluded Feature 6 (TU 10) identified in the GT south
east of the midden deposit, Feature 4 exposed in the 
east wall ofBHT G (TU 4), and a dense concentration 
of lithics located downslope of the midden in BHT X 
(TU 11). The following discusses the features and dense 
artifact area documented in the periphery by CAR. 

Feature 4 

Feature 4 was first identified in the east wall and south 
end of Trench G. In profile the feature appeared as a 
layer of burned rock in a shallow basin approximately 
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190 cm in length, 25 cm thick, and 15 cm below sur
face (Figure 6-31). The basin shape of the feature and 
the larger rocks (10-20 cm) that made up the feature 
stood in contrast to the smaller (3-8 cm) rocks that 
were in the east wall profile. Feature 4 was also ob
served in the west wall profile of the same trench. 
The portion of the feature in the west wall structur
ally resembled the east wall profile. 

Levell of Feature 4 exposed road construction fill at 
approximately 10 cm bs. In profile, the fill continued 
another 2.2 ill south ofTU 4. Level 2 (10-20 cm bs) 
contained about 20 large burned rocks averaging 8-
10 cm in length. Most of the burned rock was concen
trated in the north and south ends of the unit. Fine 
specks of charcoal were noted throughout this level. 

In Level 3 (20-30 cm bs) larger concentrations of 
burned rock were uncovered, though still above the 
feature as it was defined in profile. Approximately 17 
of 53 (32 percent) exposed burned rocks were over 10 
cm in length. Four ofthe largest burned rocks (ca. 15 
cm) were tilted in a manner that suggested a feature 
boundary to the east and west. Artifacts from this level 
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Figure 6-31. Feature 4 as exposed in the east wall profile of BHT G 
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included one core from the north end of the unit and 
an unusual incised stone excavated from the west side 
of the unit. 

Suggested as the feature surface, Level 4 (30--40 cm 
bs) contained the highest concentration of burned rock 
(Figure 6-32). The feature became better defined as a 
dense layer oflarge and small pieces of burned lime
stone. Level 4 was excavated in 5-cm increments to 
control for any variations in feature morphology. 
Much like the previous level, the top five centimeters 
of Level 4 contained a high density of large, flat 
pieces of burned rock. Twenty-one ono (30 percent) 
burned rocks in this upper level were over 10 cm in 
length. Seven archaeomagnetic samples were drilled 
from the burned rocks in the upper five centimeters 
of Level 4. 

The density of rock in the feature appeared to drop in 
the northeast, with the greatest amount of large rock 
located in the west-central portion ofthe unit. As evi
denced in the profile, the concentration suggests that 
BHT G had clipped the western edge of the feature. 
The bottom five centimeters of Level 4 also had a high 
concentration of burned rock in the west half of the 
unit. The burned rock from this area of the level aver
aged about eight centimeters in length. A total of 57 
burned rocks were visible at the bottom of Level 4 
(40 cm bs). Two charcoal samples were collected from 
separate concentrations of burned rock in the north 
and south end of the western half of the unit. Large 
flakes were found above the charcoal sample taken 
from the south end of the unit. Although the charcoal 
and archaeomagnetic samples from this unit were not 
submitted for analysis, Phil Dering (Chapter 9) exam
ined the macrobotanical remains and found no identi
fiable structure in the six, very small «1 mm) charcoal 
fragments recovered. 
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Figure 6-32. Plan view afFeature 4, Level 4, TU 4. 
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Feature 4 terminated in the lower half of Level 4. Lev
els 5-9 were excavated after burned rock was pulled 
from the bottom of Level 4 at 40 cm bs. Level 5 was 
excavated to 50 cm bs. Small gravels replaced the 
burned rock found in the previous levels. Two small 
animal bone fragments were recovered from Level 5 
(Chapter 10). Level 6 was excavated to 60 cm bs. A 
Late Archaic Darl point was located in the northwest 
side of this unit at 53 cm bs. Small amounts offlakes 
and burned rock were recovered from Levels 6-9. Ex
cavation stopped at 90 cm bs. Feature 4 is interpreted 
as a slab-lined cooking oven that was spatially sepa
rate from the main midden (Feature 1). 

Feature 6 

Feature 6 is located south of BHT M and was first 
exposed in a Gradall scrape (see Figure 6-14). The 
Gradall scrape was excavated to a depth of 3 5 cm bs. 
The scrape exposed a continuous, but sparse, scatter 
of burned rock and artifacts extending from the 
southeastern edge of the midden. The densest 
concentration of burned rock in this area was 
designated Feature 6 and tested with TU 10. 

Excavation of Level 1 began in the bottom of the Grad
all scrape at approximately 35 cm below original 

Figure 6-33. Photograph of Feature 6, TU 10, Levell. 

86 

ground surface (bgs). In this level, burned rock that 
had originally defined the feature was completely ex
posed. Approximately 18 of 39 (46 percent) burned 
rocks were 10-12 cm in length. Although a tree root 
was observed, much of the feature appeared to be in 
situ. Twelve burned rocks (8-10 cm in length) formed 
a semicircular alignment extending approximately 80 
cm in diameter from the northeast to the west side of 
the unit (Figure 6-33). One medial section of a biface 
was located in the southwest corner of the unit at 44.5 
cm bs. Burned rock that had been pedestaled was re
moved before Level 2 was excavated. No archaeo
magnetic samples were collected from this unit. 

In Level 2 (45-55 cm bgs) a small circle of stones 
(approximately 30 cm in diameter), was observed in 
the southwest end ofthe unit. The six burned rocks in 
this circle ranged from 8-10 cm in size. Three large 
flakes were found on the periphery of this burned rock 
alignment. 

No burned rock was recovered from Level 3 (55-65 
cm bgs). Artifacts recovered from this level include 
an untyped projectile point and a piece of hematite. 
Both were excavated from the center of the unit. The 
soil in this level abruptly changed from soft to hard
packed soil. Excavations halted in the next level (4) 
at a depth of 75 cm bgs. No burned rock or artifacts 

were recovered from this level. 
TU 10 was later removed by the 
excavation of BHT AA. 

Feature 6 may have had additional 
burned rock removed during 
Gradall trenching. Due to this 
prior removal on 5 cm, the inter
pretation of this feature is limited. 
This feature appears to be differ
ent from Feature 4 discussed 
above. Feature 6 may represent a 
scatter of burned rock simply 
pitched out of a nearby cooking 
feature, a small hearth. 

Non-feature TUs 

N on-feature units were excavated 
throughout the periphery by both 



TxDOT investigators and CAR. As mentioned, Wood 
placed a number of units around the midden in an at
tempt to define its limits and Price excavated units to 
test the deposits associated with the midden. CAR 
excavated TU 11 southwest of the midden to gather 
information on material that might be washing off the 
midden and being deposited downslope. 

The units excavated by Wood (TU s 17, 20, 21, 22, 24, 
25, and 26) all produced chipped stone and burned 
rock (Appendix E), but no features were designated. 
Price's TU A was placed immediately south of the mid
den where the framework pinched-off into a thinner 
layer of stone, and it produced a large number of 
chipped stone artifacts and a possible feature (Figure 
6-34). Unlike CAR's excavation ofTU 10 which be
gan in the bottom of a Gradall scrape 35 cm below the 
modem surface (encountering Feature 6 in the first 
level, 35 cm below modem surface), Price began ex
cavating from the surface, and encountered a layer of 
burned rock in the bottom of Level 4 (30-40 cm bs) in 
his TU A. It is difficult to discern from the notes and 
photographs if the burned rock in TU A actually rep
resents a feature (e.g., some sort of heating element 
or hearth pit), or a scatter of burned rock associated 
with the midden or off midden activities. Further ex
cavation of the unit by Price revealed a 20-25-cm
thick layer of matrix-supported 
burned rock. Due to its close prox
imity to the midden framework, it 
is suggested that the material lo
cated downslope of the frame
work area is a mixture of materials 
that washed off the midden, as 
well as off midden materials that 
have been disturbed by activities 
such as feature building (see 
Chapter 7). 

hole (see Area A discussion above) located east/south
east of TU B. Results from this unit revealed no de
finitive features and demonstrated that the density of 
cultural material drops as you move away from the 
midden. 

The only non-feature lmit excavated in the periphery 
by CAR (except for the block excavation discussed be
low) was TU 11. This unit is located south/southwest 
of the midden and was observed in the east wall ofBHT 
X. Here, the midden scatter or smear pinches into a 
thin layer of burned rock and artifacts, which extends 
south along the profile in BHT X, approximately 35 
cm bs (Figure 6-35 and 6-36). As argued in Chapter 7, 
this downslope area should contain materials generated 
from activities taking place within and around the mid
den, as well as materials that washed off the midden 
deposit during its use. Also of interest was the apparent 
dip in the burned rock at this location in BHT X. That 
is, the bottom of the burned rock scatter took a slight 
dip into the underlying Depositional Unit ill, indicat
ing the surface on which the burned rock was depos
ited was undulating. As argued above, these undulating 
surfaces are probably anthropogenic and may represent 
areas where sediment was borrowed for use in the con
struction of earth ovens in the midden (see Chapters 
7 and 8). Also of interest, the thin layer of burned rock 

Price's TU B, located approxi
mately 12 m east of the midden 
framework along the northern 
edge ofBHTN, was excavated to 
investigate the eastern extent of 
cultural deposits in this area of the 
site. Of special interest was the 
possibility of cultural material 10-
cated between the midden and the 
burned rocks exposed in a looter's 

Figure 6-34. Photograph of the burned rock uncovered in the bottom of 
Level 4 (40 cm below surface), TU A (photograph taken by Dennis Price, 
1995). 
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Figure 6-35. Thin layer ofbwoned rock in east wall ofBHT X TU 11 was placed here (see Figure 6-14). 

in BHT X is sitting on a buried surface that is truncated 
by erosion. This erosion fonns the slope between T2 
and T1 (see Chapter 5). 

TU 11 was excavated from the modem surface through 
the burned rock and into the underlying Depositional 
Unit ill (note that the upper 25 cm of the unit were 
not screened). The scatter of burned rock visible in 
trench profiles was encountered at approximately 30-
40 cm below the surface in Level 4. The amount of 
faunal material recovered increased only slightly from 
2.37 g in Levell to 4.38 gin Level 2, 6.56 g in Level 
3, and then dramatically to 31.4 g in Level 4. The 
amount of faunal material then decreased to 21.97 g 
in Level 5. Burned rock was recovered from all levels 
to a depth of approximately 50-60 cm bs. At this point 
(into Depositional Unit ill), the amount of burned rock 
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and chipped stone decreased dramatically from the 
upper levels, and the amount of faunal material de
creased to 4.71 g. 

In the last level of this unit (60-70 cm bs: Level 7), a 
possible pit comprised of a brown, gray clay and 
burned rock, was noted along the southern edge of the 
unit (Figure 6-37). The remainder of Level 7 was 
comprised of a reddish orange soil that Nordt (Chapter 
5) has identified as Depositional Unit III. The 
excavators noted that burned rock from the overlying 
Level 6 extended down into the pit, suggesting that 
the burned rock in the pit was associated with the 
burned rock in Level 6. Notably, the amount offaunal 
material in Level 7 increased to 28.94 g. The 
distinction between the darker Stratigraphic Unit IV 
fill and the reddish Stratigraphic Unit IV soil defined 



assigned a number). The 
portion of the exposed pit 
suggests that the feature is not 
a natural phenomenon, and 
may be another example of 
sediment borrowing. 

Backhoe Trench CC 

Figure 6-36. Photograph ofBHT X and TU 11, Levell, showing layer of burned 
rock in trench profile. 

Backhoe Trench CC (Figure 
6-14) was placed in the 
midden's periphery on the last 
day of the field work to in
vestigate the possibility of a 
second large midden or 
smaller burned rock features 
northeast of the main midden 
(Feature I). Although the con
sulting geomorphologist was 
not available to describe the 

the outline of the pit. Although a layer of burned rocks 
was visible in the west wall ofBHT X (Figure 6-35), 
the pit was not discernible (note the pit was not 

; 
c=:J Reddish orange B horizon soil 

c=:J Brown, gray, clay containing 
burned rock 
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trench profile, the project ar
chaeologist examined the 5-ft-deep trench walls and 
observed only ephemeral traces of burned rock and a 
few flakes, with no horizontal or vertical patterning. 
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Figure 6-37. Plan view afLevel7, TU 11. Note possible pit on southern edge of unit. 
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Block Excavation 

This section summarizes excavation of a block of 12 
units placed in the midden periphery, ca. two meters 
east of the framework (Figure 6-14) and extending 
below the level of the base of the midden. Price's deci
sion to place the initial test unit at this location 
stemmed from the exposure of a horizontal concen
tration of rounded cobbles 60-80 cm bs in the north 
wall profile of BHT M. There was no sign of this 
cobble layer in the opposite (south) wall of the trench. 
The cobbles, as large as 10 cm in diameter, were lo
cated about four meters east of the midden framework 
and they collectively exhibited the shape of a broad, 
shallow basin more than a meter across. Excavation 
of TU C at this point confirmed the presence of an 
apparently intact burned rock feature (subsequently 
labeled Feature 7 by CAR) in association with arti
facts such as debitage and a unifacial Clear Fork tool 
(Price 1995). Early during investigations by CAR, a 
single unit (TU 12) was placed west of and adjacent 
to TU C to locate the continuation of this burned cobble 
feature. This resulted in the exposure of the western 
edge of the feature and the recovery of two projectile 
points identified as Nolan and Nolan-like. 

During the CAR excavations, several of the burned 
rocks uncovered in Unit 12 were sampled for archaeo
magnetic analysis, charcoal samples were collected, 
and large float samples were taken from the feature 
and surrounding area. In combination with the tools 
recovered by TxDOT, this lower component had a 
fairly large tool to debitage ratio when compared to 
the overlying midden deposits. At the western end of 
Trench M the CAR excavations recovered a La Jita 
projectile point from the backdirt spoil, but adhering 
sediment indicated that the point came from Strati
graphic Unit III sediment. Based on the evidence from 
Trench M, Unit C, and Unit 12 (Table 6-12), there 
appeared to be a stratigraphically well-defined Nolan 
component with the potential for radiocarbon dating. 

At Culebra Creek (41 BX 126) the underlying Middle 
Archaic component is stratigraphically distinguishable 
from the midden deposit and contains burned rock 
features, debitage, tools, diagnostic projectile points, 
and botanical remains. To get a larger sample of the 
Middle Archaic material, CAR expanded the 
excavation area around Feature 7 identified in Units 
C and 12. This included excavation of ten l-x-l-m 
units. As the focus of these investigations was the 

Table 6-12. Comparison of Artifact Counts and Stratigraphic Levels of Unit 12 and Unit C 

Artifact Counts 

Level Unit 12 Unit C Level Features Soil Horizons 

2 

3 

4 

57 191 5 transitional 

2 90 136 6 
I'l 3 48 83 7 burned rock .!!! 
0 
Z 4 69 41 8 feature 

5 37 44 9 B horizon 

22 10 

23 11 

14 12 
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underlying material, the overburden was mechanically 
removed to about 10 cm above the deposit. The area 
sampled was not immediately below or downslope 
from the burned rock midden, thus lessening the 
chance of contamination with more recent 
components. 

Following the fieldwork, an analysis of complete 
flakes recovered from the block excavations was con
ducted. Mean flake length was used to indicate the 
stratigraphic differences in artifact size sorting. Vierra 
(1997) examined the vertical movement of artifacts 
through soil horizons and successfully correlated the 
data with occupation levels. The data from the block 
excavation at Culebra appears to provide evidence of 
lithic reduction occurring in the upper levels, down
ward movement of smaller debitage through Strati
graphic Unit IV, and then a second episode 
(occupation) oflithic reduction occurring in the lower 
levels. Such activities (occupations) should appear as 
a bimodal distribution when graphed by level. Fig
ures 6-38 and 6-39 illustrate the mean flake length 
distribution for the block excavations. Based on the 
bimodal distributions, the levels in Table 6-13 appar
ently constitute a second occupation. 

Next, a stratigraphic profile of the north wall of the 
block excavations was overlain with a three-dimen
sional schematic showing diagnostic projectile point 
and radiocarbon date proveniences (Figure 6-40). The 
schematic was used as supporting evidence that the 
Nolan component was a distinct component strati
graphically below the main midden. 

Nolan Component Features 

The stratigraphic position of Feature 7 slightly below 
the level of the midden framework (which in Trench 
M stops 5.4 m east of Trench G about 50 cm bs) to
gether with the presence of Nolan points and an asso
ciated Clear Fork tool, suggested the possibility of a 
discrete Middle Archaic occupation (ca. 4500-4000 
B.P.), more deeply buried and predating the formation 
of the burned rock midden. This established the need 
for further testing to ascertain the nature and extent of 
that occupation. TUs 14-23, adjoining TUs C and 12, 
were subsequently opened to meet this objective, re-
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sulting in the identification of two more burned rock 
features (Features 11 and 12, see below) in the same 
stratum as Feature 7. This lower component appears 
to lie principally within a Bk Horizon 10-15 cm be
low the boundary of Stratigraphic Unit IV, the A Ho
rizon, that slopes slightly to the southeast. In Trench 
G, west of the block excavation, Bkbl lies 57-92 cm 
bs (Nordt, Chapter 5). 

As sufficient data was recovered from the upper levels 
of the midden periphery, the top 45 cm of overburden 
was removed manually over TU 12 and with a Gradall 
over TUs 14-23 in order to expose the Nolan 
component. To permit the recognition and study of 
medium scale features comparable to Feature 7 in TUs 
C and 12, ten surrounding units were excavated as 
one block and all levels were taken down 
simultaneously. Excavation of units 14-23 began on 
the Gradall scraped surface (45 cm bgs) and 
commenced in arbitrary 10-cm levels, but changed to 

Table 6-13. Stratigraphically Lower Levels 
of Occupation 

Based on Bimodal Distribution of Mean Flake 
Length in the Block Excavation 

Unit Level Depth bs (em) 

C 7,8 70-80 

12 3,4 65-85 

14 3L, 4U, 4L 70-85 

15 3L, 4U, 4L 70-85 

16 3,4U,4L 65-85 

17 3L, 4U, 4L 70-85 

18 4U,4L 75-85 

19 3L, 4U, 4L 70-85 

20 3L, 4U, 4L 70-85 

21 3U, 3L, 4U 65-80 

22 3L,4U 70-80 

23 3L,4U 70-80 

Note: 3U=upper 5 em of Level 3; 
3L=lower 5 em of Level 3 
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5-cm levels at 70 cm bgs in most units (about 5 cm 
above Stratigraphic Unit III), to facilitate the 
identification of a possible Nolan component at the 
same level as Feature 7. Using these tactics, Features 
11 and 12 were exposed intact. Thirty-nine of the 
burned rocks from those features were sampled for 
archaeomagnetic analysis, as were four burned rocks 
from Feature 7 (TU 12); however, none of those 
analyses has been conducted. Float samples were 
collected from Features 11, 12, and the surrounding 
areas. Samples from the block excavation units were 
not submitted for archaeobotanical testing. Three 
radiocarbon assays were obtained from wood charcoal. 

Feature 7 

As noted above, a layer of rounded cobbles was docu
mented in the northern profile of Trench M, differing 
in appearance and composition from the darker, more 
compact midden deposit that tapered out just west and 
10-15 cm above the major part of the cobble layer. 
The largest of these cobbles were concentrated in the 
one-meter section of the profile subsequently exca
vated as TU C (Figure 6-41). The same layer of cobbles 
appeared to extend to the west in the profile in a two
meter section later excavated as TUs 12 and 14. 

Although none of the burned cobbles excavated in TU 
C from 50-80 cm bgs was subjected to archaeomag
netic analysis, detailed notes were taken on each in 
terms of disposition, color change, and development 
of a "rind" due to thermal alteration. The level from 
50-60 cm bgs contained 39 cobbles and fire-cracked 
rock ranging from about 5-22 cm in diameter, of which 
15 were examined in detail. Six of these were noted 
to have been thermally cracked in situ, and most 
showed pronounced thermal alteration at least on the 
top side, all indicating that the rock accumulation was 
relatively undisturbed. The next level, from 60-70 cm 
bgs, contained a Clear Fork uniface and 42 cobbles 
exhibiting varying degrees of thermal alteration, 10 
of which were noted to have been cracked in situ. Dis
tribution of the cobbles, especially in the 60-70 cm 
level, indicated that the suspected feature might ex
tend to the west past the limits of TU C. This evi
dence formed the basis for placement ofTU 12. 

95 

After the top 45 cm of overburden were removed, ex
cavation of TU 12 began, and located the apparent 
western edge ofthe cobble concentration, now desig
nated Feature 7, between 60 and 75 cm bgs (bottom 
half of Level 2 to the base of Level 3). The precise 
correlation of excavation levels documented in TUs 
C and 12 is less clear. Since 45 cm of overburden had 
been manually removed from TU 12 before excava
tion was resumed by CAR, it is difficult to relate the 
excavation records; nevertheless, judging from pro
files, plan views and excavators' field notes, site el
evations 100.05 and 99.9 in TU 12 appear 
approximately equivalent to 60-75 cm bgs as estab
lished in TU C, that is, Level 6 and the upper half of 
Level 7. 

In TU C, the top of the cobble layer was exposed about 
50 cm bgs and extended as deep as 80 cm bgs (Figure 
6-42). In TU 12, the tops of larger cobbles and fire
cracked rocks were exposed in the lower half of Level 
2 (60-65 cm bgs) and extended to the bottom of Level 
3 (75 cm bgs) (Figure 6-43). The concentration of 
cobbles and fire-cracked rock in the eastern part of 
TU 12, though not as dense as in TU C, indicates as 
expected from examination of the north wall in Trench 
M that the feature in TU 12 is the western edge of a 
circular hearth feature in a shallow basin that was 
deeper and centered in the western part of TU C and 
more than a meter in diameter. Bottom elevations for 
the larger cobbles and fragments (> 16 cm) exposed in 
the 50-70 cm levels ofTU C ranged from 61-76 cm 
bgs in TU 12. Below that, only small burned rock frag
ments were encountered. 

A Montell point proximal fragment was recovered at 
51 cm bgs, above the feature in TU 12 and a Pedernales 
point was recovered above the feature in TU C. Both 
types are considered diagnostic of the Late Archaic. 
A unifacial Clear Fork tool, representative of the Early 
to Middle Archaic, was recovered in TU C at 62 cm 
bgs, under one of the hearth rocks. A thermally 
damaged Nolan dart point and a Nolan-like point 
diagnostic of the Middle Archaic were recovered in 
TU 12 at 65-75 cm bgs, just outside the edge of the 
feature. Two 14C dates of significance to the 
interpretation of Feature 7 were obtained. Wood 
charcoal recovered in situ from TU 12 yielded a date 
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Figure 6-41. Plan view of Feature 7 in TUC, 50-80 cm below the modern surface, estimated to 
be between site elevations 99.8 and 100.1 m. 

of 4630 (±40) B.P. in Level 3, while a similar sample 
recovered from Stratigraphic Unit ill in TU C yielded 
a date of4940 (±50) B.P. in Level 8 (equivalent to Level 
4 in TU 12), below the feature. Faunal material 
recovered from the feature in TU C weighed 0.4 g and 
included six vertebrate long bone fragments (0.05 g) 
that had been burned. Recovered from the edge of the 
feature in TU 12 were 11 vertebrate bone fragments, 
some of which were burned, weighing a total of 0.26 
g. Archaeobotanical remains were not recovered from 
Feature 7. Both excavators noted an increased presence 
of calcium carbonate in the upper level of the feature, 
as well as the beginning of a transition between the 
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brown Stratigraphic Unit IV and reddish orange 
Stratigraphic Unit ill. Stratigraphic Unit ill sediment 
inclusions were present between the burned rocks in 
the feature. The base of the feature appears well 
situated on or just within Stratigraphic Unit ill. 

Little was found in the level surrounding the feature. 
TU 21, immediately adjacent to TU C to the east, 
contained a few rocks in Level 3 , probably associated 
with the eastern edge of the feature. A core and large 
late-stage biface were recovered in Level 2. A 
concentration of debitage was found in the southeast 
comer of Level 3 in Stratigraphic Unit ill. Very few 



Figure 6-42. Photograph of Feature 7, Unit C, bottom 
of Level 6. 

rocks were found in the 
southern halves of TU s 17 
and 19, immediately north 
and possibly upslope from 
the feature. 

Feature 7 is interpreted as a 
separate cooking oven ap
proximately 1.3 m in diam
eter, which appears to have 
been constructed on or in 
Stratigraphic Unit ID. De
spite the apparent basin 
shape of the cobble layer in 
the Trench M profile and in 
the unit records, no pit was 
discernible during excava
tion of either unit. 

Feature 11 

Feature 11 is described as an apparently intact hori
zontal cluster of burned rock limestone cobbles dis
tributed in a somewhat circular fashion, although no 
internal patterning is clearly evident. The feature was 
exposed between 55 and 75 cm bgs in TUs 18 and 
20 (Figure 6-44). The cobbles were distinctly larger 
and more closely spaced than those in the surround
ing excavation units, and two flat tabular rocks were 
noted among the cobbles. Most of the larger rocks 
(n=59; mean weight 850.91 g) were seated in Level 
3 at about 85 cm bgs. Smaller burned rocks were 
found on the western edge of the feature in TU 18, 
Level 3 (n=41; mean weight 241.0 g) and in the up
per part of the feature in TU 20, Level 2 (n=51; mean 
weight 242.14 g). Although archaeomagnetic samples 
were collected from burned rocks in Feature 11, 
project constraints did not allow for their analysis. 

One radiocarbon sample from TU 18, Level 4, yielded 
a modem date, which is consistent with the highly 
disturbed nature of the deposits in this unit and in 
the adjoining northeast comer ofTU 16. The matrix 
ofTU 18, Levell (45-55 cm bgs) was described as 
loose soil with bits of plastic, and Levels 2 and 3 in 

Figure 6-43. Photograph of Feature 7, Unit 12, bottom of Level 3. Note the thin 
scatter of rocks marking the midden surface in the profile above Feature 7. 
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Figure 6-44. Features 11 and 12 exposed in the block excavation between site elevations 100.1 and 99.9 m, ca. 60-80 em below the modern surface. 



the western half ofTU 18 away from the feature con
tained a number of rodent bun-ows and "soft spots" in 
the matrix. Two Late Archaic proj ectile points-a Cas
troville and a thin, broad-bladed Pedemales-were re
covered from the disturbed area at 54 cm bgs and 65 
cm bgs respectively, and an initial Late Archaic Bul
verde point was recovered from Level 5 (85-95 cm 
bgs) in the eastern part ofTU 16, although the exca
vator noted an apparent absence of animal bun-ow dis
turbances nearby. 

Around the periphery of Feature 11, a scatter of small 
fIre-cracked rocks was discernible in the northem parts 
of TUs 17 and 19, possibly representing downslope 
movement oflighter components ofthe feature. Aside 
from three or four larger rocks immediately southeast 
of the feature, there is not an appreciable amount of 
fire-cracked rock around the margins to the east. Re
covered from TU 18, Level 5 (85-95 cm bgs) was a 
rabbit (SylviJagus sp.) radius fragment weighing 0.28 
g, burned and exhibiting butchering marks (see Chap
ter 10). Archaeobotanical remains were not recovered 
from Feature 11. 

Feature 11 is interpreted as a separate cooking oven 
approximately 1.3 m in diameter. This feature appears 
to have been constructed on or in Stratigraphic Unit 
ill; reddish Stratigraphic Unit ill sediment inclusions 
were present between the rocks in the feature. No evi
dence of a pit or basin was discerned as the cobbles 
were removed from the feature. 

Feature 12 

Feature 12 is described as a loosely integrated hori
zontal cluster of burned rock limestone cobbles dis
tributed in an elongated pattern across TU s 14 and 15 
between 65-85 cm bgs (Levels 3 and 4; Figure 6-45). 
In the fIeld it appeared that the feature was situated in 
Levels 2 and 3 (Figure 6-44), and when Level 4 was 
fully exposed in both units, little signifIcant pattern
ing was noted: there was little to suggest this was part 
of the feature discerned in the level above. However, 
laboratory analysis of the fIre-cracked rock from these 
units suggests that there is a continuum from Level 3 
to Level 4 since the preponderance of the burned rock 
extracted from Levels 2-4 in both units came from 
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Level 4 (Table 6-14), and that the rock mapped in TU 
15, Level 2 may in fact not be part of Feature 12. 

In Level 3, the cobbles appear to be in two intersect
ing clusters. The southern cluster fIlls all of TU 14, 
while the TU 15 cluster occupies the eastern half of 
the square, and measures ca. 95 x 60 cm. Larger rocks 
positioned in the middle of the level had a mean weight 
of 295.77 g (n=21) in TU 14 and a mean weight of 
240.17 g (n=40) in TU 15. In the fIeld, it appeared 
that the feature went no deeper. No signifIcant fire
cracked rocks appeared in the bottom of Level 3 in 
TU 14, while in TU 15 the mean weight dropped to 
95.31 g (n=40). The picture appeared little changed 
in the upper part of Level 4, where rocks situated en
tirely in the top 5 cm had a mean weight of 121.46 g 
(n=15) in TU 14 and 45.21 g (n=24) in TU 15. How
ever, in the middle and bottom of Level 4, the mean 
weights peaked sharply: 357.66 g (n=33) and 366.95 
g (n=23) in TU 14, with 339.46 g (n=13) and 115.57 g 
(n=44) in TU 15. Within the feature, it would appear 
that there are more and heavier rocks in the southern 
end, which may be the working part of the heating 
element. 

Conversely, a cluster of rocks in Level 2 in TU 15 
appeared initially to be part of Feature 12, although it 
is clearly part of a scatter of similar-sized rocks in the 
western part of adjacent TU 17, Level 2 and seems 
now to be unrelated to the feature. Mean weight of 

Table 6-14. Feature 12, Fire-cracked Rock by Level 

TV 14 TV 15 
Level 

Count Mean wt. (g) Count Mean wt. (g) 

1 - - - -

2 - - 46 200.68 

3U 14 87.78 27 49.5 

3G 21 295.77 40 240.17 

3L - - 40 95.31 

4U 15 121.46 24 45.21 

4G 33 357.66 13 339.46 

4L 23 366.95 44 115.57 

5 34 135.85 25 232.08 

Note: 3U=Upper 5 em of Level 3; 3L=Lower 5 em of 
Level 3; 3G=alllO em of Level 3. 
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fire-cracked rocks in this level ofTU 15 is 200.68 g, 
while in TU 17 it is 282.11 g, including a few larger 
specimens that were part of Feature 11. The rocks 
found in TU 14, Level 2 were too few and too small to 
be recorded, a further indication that Level 2 contains 
no PaIt of Feature 12. 

A Tortugas point and a deer-sized mammalian long 
bone were found in the upper 5 em ofTU 14, Level 4. 
At this same level in TU 15, in the stratigraphic un
conformity between Unit III and Unit IV (AlB transi
tion), were found a distal biface fragment and a 
proximal biface fragment. Although archaeomagnetic 
samples were collected from burned rocks in Feature 
12, none was submitted for analysis; nevertheless, 
many of the cobbles in the feature appeared to be un
disturbed. No evidence of a pit or basin was discerned. 

Surrounding the feature in Level 3, the western half 
of TU 15 and the southern third of TU 16 are almost 
devoid of rocks. Two Nolan points were recovered 
near the center ofTU 16, Level 3 (ca. 78 em bgs). A 
Langtry point was found in TU 17 at 90 em bgs near a 
small animal burrow. 

As with Feature 11, this feature appears to have been 
constructed on or in Stratigraphic Unit III, which be
gins in these units between 77 and 80 em bgs (Level 
4). Reddish Stratigraphic Unit III sediment inclusions 
were present within the feature. Although Feature 12 
is interpreted as a small separate cooking oven, it ap
pears to be stratigraphically concomitant with Fea
ture 11 and it may be that what are seen here as two 
separate features, were one feature before being dis
turbed. 

Area C: West of Loop 1604 

Area C encompasses the portion of 41 BX 126 west of 
Loop 1604 (Figure 6-1). The combined investigations 
in this area include 12 BHTs, 16 1-x-l-m and two 0.5-
x-0.5 m hand-excavated units, 31 shovel tests (Wood 
1994), five Gradall trenches, and mapping of the site 
(Figure 6-46). Appendix E at the end of this report 
provides quantitative data on cultural material 
recovered from all three testing projects in Area C, 
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including 2,116 chipped stone (Table 6-15), five 
diagnostic artifacts (Table 6-16), and 15.3 kg of fire
cracked rock. No fauna was recovered from the 
excavations. No archaeomagnetic cores or soil 
susceptibility samples were collected in the field. One 
charcoal sample was recovered but not submitted for 
analysis. 

Wood (1994) tested Area C in 1993 (Table 6-17), and 
found no evidence of features. He further suggested 
that the upper deposits in the higher elevations of Area 
C were disturbed. However, two dart points identi
fied as Early Barbed or Early Corner Notched were 
recovered from the third level (20-30 cm bs) in TUs 5 
and 16 (approximately 30 m apart), which prompted 
a recommendation for further testing in Area C. CAR 
later identified these two points as a Martindale and a 
Bell. Wood provided detailed profiles of Trenches 1, 
3, and 6 and selected test units (Figures 6-47-6-50). 

In 1995 Price excavated six BHTs (A-F) in Area C. 
Price recovered a proximal Pedernales fragment from 
TU E between 30-40 cm bs and another proximal Ped
ernales fragment from Trench C, 70 cm bs (Figure 6-
51). Frederick (Appendix A) conducted the 
geoarchaeological work and identified four distinct 
terrace deposits (TO-T3) with four depositional units 
(2-5) ranging in age from modern to Late Pleistocene. 
Although no features were observed during this in
vestigation, Price's evaluation of cultural material sug
gested a strong correlation among increased quantities 
of chipped stone and identifiable snail species in Lev
els 1 and 5 of TU s E and F. Noted disturbances in
cluded a two-centimeter diameter root in TV E, Level 
5, an ant nest in TV F, Level 3, roots in Level 4, and 
vertical cracks in the clay in Levels 8,9 and 12. 

CAR returned to Area C in 1997 and relocated previ
ous trenches and units excavated by Wood and Price 
(Figure 6-52). Five Gradall trenches (Figure 6-53) were 
placed across the area to investigate the possibility of 
an Early Archaic component suggested by Wood's re
covery of two Early Archaic Barbed (Notched) points 
found ca. 30 cm bs. No evidence of features or an in
tact cultural component was found. Therefore, with the 
concurrence ofTxDOT and THC personnel, no further 
testing was conducted in Area C. 



106m 

U BHT6 

qt'J Ii' 

20 

meters 

6[0 

0' 
4, 

, I BHT2/B 

0
14 

Area C 

BHT-C, ~ 

40 

Figure 6-46. Archaeological investigations in Area C. 

BHTl/A," 

Ii 
: .'. 

" '. ...',6' U ... <.: 16 BHT3 

BHT4/F I 

12
0 I 

BHT5/D 

BHT-E I 

D 
III 
III 

;. __ ..•. -.-2 

Existing RO,W, fence 

1993 TXDOT Investigations IWaod) 

1995 TXDOT Investigations IPrice) 

Backhoe trenches opened by both Wood and Price 

1997 CAR Gradal! trenches 

102 



Table 6-15. Chipped Stone from Area C 

Cores Debitage I Unifaces Bifaces I Points Total 

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

5 < 1 2045 96.6 54 2.6 8 < 1 5 < 1 2116 100 

Table 6-16. Diagnostic Artifacts from Area C 

Type Interval TU/BHT Level Investigator 

Pedernales Middle Archaic Surface Find Surface CAR 

Bell Middle Archaic TU 5 3 Wood 

Martindale Early Archaic TU 16 3 Wood 

Pedernales Middle Archaic TU E 4 Price 

Pedernales Middle Archaic Trench C Backdirt Price 

Chronometric Investigations 

Nordt (Chapter 5) and Frederick (Appendix A) dis
cuss the sediment deposition and soil-formation pro
cesses that have occurred along Culebra Creek in the 
area of 41BX126 over the past 17,000 years. Specifi
cally, they identified a Stratigraphic Unit ill which 
formed between 17,000 and 4,000 years ago, and 
Stratigraphic Unit IV which formed on top of Unit ill 
between 4,000 and 2,000 years ago. The preceding 
sections of this chapter have presented detailed re
sults and some discussion of the archaeological exca
vations at the site. The purpose of this section is to 
build on Nardt's and Frederick's findings and the ar
chaeological excavation results in order to synthesize 
the chronometric information in a coherent manner. 

Table 6-17. TxDOT Excavations in Area C 

Three lines of evidence are available for dating 
deposits at Culebra Creek. The first is from time
diagnostic artifacts, mainly proj ectile points and a few 
other tools. Sixty diagnostic projectile points, two 
projectile-point preforms, and four other tools were 
recovered (Appendix E, Table E-l). The diagnostic 
tools are fully described in Chapter 8. The second line 
of evidence involves absolute dating techniques and 
includes radiocarbon dating of wood charcoal, fish 
otoliths, and soil humates (organic carbon). Fifteen 
wood charcoal and six humate dates were obtained 
(Table 6-18). The third technique involves stratigraphy. 
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TU 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

E 

F 

TU Size Depth Investigator 

1 x 1 m .5 m Wood 

1 x 1 m .5 m Wood 

1 x 1 m .5 m Wood 

1 x 1 m .5 m Wood 

1 x 1 m .6 m Wood 

1 x 1 m .5 m Wood 

1 x 1 m .4m Wood 

1 x 1 m .4m Wood 

50 x 50 cm .3 m Wood 

I x 1 m .6 m Wood 

1 x 1 m .5 m Wood 

1 x 1 m .6 m Wood 

1 x 1 m .5 m Wood 

1 x 1 m .4m Wood 

1 x 1 m .5 m Wood 

50 x 50 cm .4m Wood 

1 x 1 m 1m Price 

1 xl m 1.5m Price 
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This includes, at its broadest level, the terrace 
sequences outlined by Nordt (Chapter 5) and Frederick 
(Appendix A). This may also include the stratigraphic 
ordering or superposition of depositional units, and 
the artifacts within these units. Finally, selected 
samples offish otoliths from the block excavations in 
Area B were submitted for dating. However, the otolith 
dates are around 1,750 to 3,060 years earlier than the 
wood charcoal dates (Table 6-18); therefore we believe 
they are problematic and do not correctly represent 
the occupation of the site. A further discussion offish 
otolith recovery is discussed in Chapter 10. 

Dating Area A 

The available evidence suggests that burned rock Fea
tures 2, 3, and 5 in Area A were utilized contempora
neously with the burned rock midden in Area B during 
the Central Texas Late Archaic, between at least 2600 
and 2880 B.P. (Tables 3-1 and 6-19, Figure 6-54). There 
is not sufficient evidence from which to determine the 
length of occupation. 
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bedrock 

DC:; Limestone rocks 

Two absolute dates were obtained for Area A: a wood 
charcoal date of 2700±50 B.P. is from a float sample 
recovered between 99.4 and 99.3 m site elevation in 
Feature 2, TU 1, Level 3, and a wood charcoal date of 
2780±50 B.P. is from a float sample recovered from 
between 40 and 50 cm bs (Level 4) in Feature 2, TU 1 
(Tables 6-18 and 6-19). This date falls within the range 
for the proposed chronological popularity of the Mon
tell, Marshall, and Pedernales projectile points recov
ered from Area A, considered diagnostic to the Central 
Texas Late Archaic interval. Their proposed period of 
use ranges between approximately 1700 and 3300 B.P. 

(Collins 1995:Table 2). A Butted Knife biface recov
ered from Area A is also considered contemporane
ous with the Late Archaic occupation, between 2600 
B.P. and 2250 B.P. (Turner and Hester 1993:243). Al
though no humate dates were obtained from Area A, 
Feature 2 lies stratigraphically on the eroded surface 
of a T2 terrace within Unit IV alluvial deposits which 
Nordt (Chapter 5) believes formed after 4000 B.P. 
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Figure 6-51. Pedernales base (to right of end of tape) in 
east wall ofBHFC (west wall ofTU F) at 70 em bs. 

Dating Area B 

Thirteen wood charcoal dates were obtained from 
Area B: three from within the midden's core, four 
from its framework, three from its periphery, and 
three from the Block Excavation. In addition, Fred
erick (Appendix A) obtained one humate date from 
the midden's peripheral area, stratigraphically about 
40 cm below the base of the main midden. 

The Midden Core 

Two features were documented within the midden's 
core: 1.2 and 1.3 (Table 6-1). Three wood charcoal 
samples (Table 6-20) taken from Features 1.2 and 
1.3 date to 29S0±70 B.P., 3040±70 B.P., and40S0±50 
B.P. Level 2 in TUs 8 and 9 contained one Middle 
Archaic (Nolan) and five Late Archaic points (Ellis, 
Marshall, and Pedemales). Referring to Collins's 
(199S:Table 2) and Hester's (1995) estimated rela
tive point chronologies for Central and South Texas, 
the time span of these four points ranges from ca. 
2100-4400 B.P. Excavation of Level 3 in TUs 8 and 
9 yielded two Late Archaic Castroville points. The 
Castroville is argued as a diagnostic between ca. 
1700 and 2100 B.P. An Early Archaic point (Uvalde) 
was found 20 cm below the Castroville in LevelS. 

The appearance of Uvalde 

Figure 6-S2. Area C, looking southwest. From left to right: Price's 1995 
BHTs E, C, A, and B (indicated by backhoe dirt). 

points is arguably around 
7000-6000 B.P. (Collins 
1995:Table 2). Level 6 in TU 
9 contained an Early Archaic 
Martindale point. Martin
dale points also appear in the 
archaeological record con
tiguous with Uvalde projec
tile points, between ca. 7000 
and 6000 B.P. Strati
graphically, Nordt (Chapter 
5) posits that the midden 
rests on the surface of a T2 
terrace composed of Strati
graphic Unit III (formed be
tween 11,000 and 4,000 B.P.) 

and within Stratigraphic 
Unit IV which formed be
tween 4000 and 2000 B.P. 
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Figure 6-53. Photograph of CAR Gradall trenches in Area C, looking north. 

Table 6-18. Radiocarbon, Humate, and Fish Otolith Dates 

Lab No. Material Context Feature 
Years 

SD (±) 
UC/12C 

Source B.P. Ratio (%0) 

NSRL-3524 wood charcoal TU 7, LvI 3 1.1 2980 50 -2.5 this report 

NSRL-3521 wood charcoal TU 8, LvI 6 1.3 3040 70 -24.8 this report 

NSRL-3522 wood charcoal TU 13, LvI 5 1.2/ 1.3 2950 70 -25.2 this report 

NSRL-3523 wood charcoal TU 8, LvI 5 1.2/ l.3 4050 50 -2.50 this report 

NSRL-3525 wood charcoal TU 11, LvI 3 - 2180 50 -2.6 this report 

NSRL-3526 wood charcoal TU 11, LvI 4 - 2170 50 -24.8 this report 

NSRL-3527 wood charcoal TU 11, LvI 6 - 2750 50 -26.6 this report 

NSRL-3563 wood charcoal BHT 0 1.4 2280 60 -25.4 this report 

NSRL-3564 wood charcoal BHTO 1.5 3920 60 -25.7 this report 

NSRL-3565 wood charcoal BHTG l.6 3920 60 -26.5 this report 

NSRL-3520 wood charcoal TU 1, LvI 3 2 2700 50 -26.7 this report 

NSRL-3519 wood charcoal TU 1, LvI 4 2 2780 50 -2.6 this report 

NSRL-3698 wood charcoal TU 12, LvI 3 7 4630 40 -25.7 this report 

NSRL-3699 wood charcoal TU 18, LvI 4 7 modern - 23.3 this report 

NSRL-3697 wood charcoal TU C, LvI 8 7 4940 50 -25.0 this report 

Beta-81538 sediment 
Trench H; 

4370 50 -25.0 
Frederick 

140 cm bs (Appen. A) 

Beta-81539 sediment 
Trench H; 

11540 50 -25.0%0 
Frederick 

245 cm bs (Appen. A) 
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Table 6-18. Continued ... 

Lab No. Material Context Feature 
Years 

SD (±) 
BC/uC 

Source B.P. Ratio (%0) 

Beta-81540 sediment 
Trench I; 

3190 
116 cm bs 

60 -25.0%0 
Frederick 

(Appen. A) 

Beta-l 04970 sediment 
Trench I; 

176-186 cm bs 
17670 100 -23.6%0 this report 

Beta-l 04971 sediment 
Trench J; 

2080 30 -20.6%0 this report 
154-164 cmbs 

Beta-l 04972 sediment 
Trench X; 

10460 60 -20.5%0 this report 
210-220 cm bs 

Beta-l 08796 otoliths TU 12, Lvi 3 7 6380 60 -6.7% this report 

Beta-l 08797 otoliths TU C, Lvi 8 7 6570 50 -5.8% this report 

Beta-l 08798 otoliths TU 9, Lvi 6 1.3 6100 60 -6.3% this report 

Beta-I 08799 otoliths TU 8, Lvi 5 1.211.3 5420 80 -7.2% this report 

Table 6-19. Evidence for Dating Area A 

Evidence Provenience Interv aIlDate 

Charcoal Date Feature 2 2700 (± 50) B.P. 

Feature 2 2780 (± 50) B.P. 

Stratigraphy Unit IV, T2 ca. 4000-2000 B.P. 

Diagnostic Artifacts 

Marshall BHT S, Feature 2, Lvi 2 Late Archaic 

Butted Knife Biface TU 6, Lv13 Late Archaic 

Pedernales TU 2, Lvii Late Archaic 

Montell TU 1, LvI 2 Late Archaic 

Montell TU 1, Lvi 4 Late Archaic 

Montell ST B, Lvi 1 Late Archaic 

Alluvial and colluvial deposits of Stratigraphic Unit IV 
enveloped the midden either after it was constructed, 
or during its period of construction. Regardless, depo
sition of Stratigraphic Unit IV ended ca. 2000 B.P. 

4050 B.P. would normally be the accepted range of 
midden usage, and the stratigraphic ages of deposi
tion are acceptable as contemporaneous with midden 
usage. However even on a gross scale the Early Ar
chaic Uvalde and Martindale points are not accept
able as concomitant with the age of the midden. Hence 
the issues are 1) the potential mixing of artifacts, and 
2) the potential translocation of charcoal in an organic 
rich environment. Nordt suggests slow sediment depo
sition and concomitant midden construction contrib
utes to mixed artifact assemblages. Moreover, the 
midden's anthromantle at 4IBX126 was most likely 

Based on the available evidence presented above, the 
midden's core apparently formed between 4400 and 
2000 B.P. (Figure 6-54, Table 6-20). The more impor
tant chronological question is whether it formed over 
the entire 2,400-year time frame, or over aI, 100-year 
span as the wood charcoal dates indicate. Absolute 
wood charcoal dates ranging between ca. 2950 and 
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Table 6-20. Evidence for Dating Area B: Midden Core 

Evidence Provenience Interval/Da te 

Charcoal Dates Feature 1.2 3040 B.P. (± 70) 

Feature 1.2 2950 B.P. (± 70) 

Feature 1.2 4050 B.P. (± 50) 

Stratigraphy Units III-IV, T2 ca. 4000-2000 B.P. 

Projectile points 

Ellis TU 8, LvI 2 Late Archaic 

Castroville TU 8, LvI 3 Late Archaic 

Marshall TU 9, LvI 2 Late Ar chai c 

Pedernales TU 9, LvI 2 Late Archaic 

Pedernales preform TU 9, LvI 2 Late Archaic 

Castroville TU 9, LvI 3 Late Archaic 

Travis TU 8, LvI 5 Middle Archaic 

Nolan TU 9, LvI 2 Middle Archaic 

Uvalde TU 8, LvI 5 Early Archaic 

Martindale TU 9, LvI 6 Early Archaic 

Note: Proveniences pertain to CAR (1997) unless otherwise noted. 

built from sediment borrowed from around the mid
den; thereby causing artifacts of earlier occupations 
lying on or below the surface to become part of the 
midden assemblage. Recent experiments with burned 
rock midden formation processes suggest that a mid
den as large as that at 41 BX 126 can form very quickly, 
over a matter of a few hundred years or perhaps even 
decades (Appendix D), suggesting the possibility of a 
restricted period of use. 

The Midden Framework 

Wood charcoal radiocarbon assays were obtained from 
four features (1.1,1.4,1.5, and 1.6) in the midden's 
framework (Table 6-1). A date of 2980±50 B.P. came 
from Feature 1.1, 2280±50 B.P. from Feature 1.4, 
3920±60 B.P. from Feature 1.6, and 3920±60 B.P. from 
Feature 1.6 (Table 6-21). Two Early Archaic tools, 
three Middle Archaic dart points, and two Late Ar
chaic dart points were recovered in the midden's 
framework (Table 6-21). 
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Collectively, it is argued that the seven diagnostic ar
tifacts can be associated with a period between 4000 
and 7950 B.P. (Collins 1995; Hester 1995). A Late Ar
chaic Bulverde point was found in BHT G, 90 cm bs 
(Level 9). The Bulverde arguably dates to around 
4000-3300 B.P. ALate Archaic Pedernales was found 
in Gradall trench backdirt. A Nolan point (Middle Ar
chaic) was recovered from Level 5 in TU D. Nolan 
points are prevalent in archaeological records dating 
to ca. 4000-4500 B.P. Two Middle Archaic La Jita 
points were found, one in TU D, Level 2; and one in 
TU 7, Level 5. The La Jita date to 4500-4000 B.P. 

(Collins 1995:Table 2). The sixth diagnostic artifact 
is a Guadalupe tool recovered from TU D, Level 9. 
Finally, a Clear Fork tool was found in TU 8, Level 3. 
The Clear Fork and Guadalupe tools could date to as 
early as 10,000 B.P. (Black 1995b; Bousman 1997; 
Hester 1995; Turner and Hester 1993). Strati
graphically, the midden framework lies on top of Unit 
IIIa and mc of the T2 flood terrace which stopped 
forming ca. 4000 B.P. Stratigraphic Unit IV enveloped 
the framework until about 2000 B.P. (Nordt, Chapter 
5), during and perhaps after midden use. 



Table 6-21. Evidence for Dating Area B: Midden Framework 

Evidence Provenience IntervallDate 

Charcoal Date I Feature l.1 2980 B.P. (± 50) 

Stratigraphy Units IIIa and c; IV. T2 ca.4000-2000B.P. 

Diagnostic Artifacts 

Bulverde Trench G, Lvi 9 (Price) Late Archaic 

Pedernales GT, Lvl2 Late Archaic 

Nolan TU D, LvI 5 (Price) Middle Archaic 

La Jita TU D, Lvi 2 (Price) Middle Archaic 

La Jita TU 7, LvI 5 Middle Archaic 

Clear Fork TU 18, LvI 3 (Wood) Early Archaic 

GuadalupeTool TU D, Lvi 9 (Price) Early Archaic 

Note: Proveniences pertain to CAR (1997) unless otherwise noted. 

Based solely on the diagnostic artifacts recovered, the 
framework appears to have formed sometime between 
7950 and 2300 B.P. (Table 6-21). However, the four 
radiocarbon dates ranging from 3920-2280 B.P., and 
the 4,000-year-old terrace surface upon which the base 
of the framework rests provide a more restricted be
ginning date. As stated above, one La Jita point came 
from TU 7, Level 5 (the same level as the ca. 4000-
year-old Nolan point) which is stratigraphically con
sistent with the underlying Unit rn (Bk) depositional 
surface, and the unit upon which the base of the mid
den sets. A second La Jita point came from the upper 
20 cm ofthe framework (Level 2 in TU D), well above 
the contact between Stratigraphic Unit rn and the base 
of the framework, and stratigraphically within depo
sition Unit IV which formed between 4,000 and 2,000 
years ago. Also problematic with dating the midden 
based solely on diagnostics artifacts is the presence 
of the Guadalupe tool, which some researchers (e.g., 
Black 1995b; Hester 1995) posit is an Early Archaic 
tool. However, the specimen recovered from deep 
(Level 9; 80-90 cm bs) within TU D is ca. 20 cm be
low the top of Stratigraphic Unit rn and the midden 
base. Thus a number of Early Archaic and Middle Ar
chaic tools are below the midden in the upper portion 
of Unit rn. Nevertheless, artifacts in the framework 
indicate mixed assemblages. 

The issue of a mixed artifact assemblage is as 
problematic within the framework as it is for the core. 
N ordt suggests slow sediment deposition and 
concomitant midden construction contributes to mixed 
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artifact assemblages. As we argue elsewhere in this 
document, 1) the midden's anthromantle at 41BX126 
was in part built from borrowed sediment around the 
midden, there by causing artifacts of earlier 
occupations lying on or below the surface to become 
part of the midden assemblage; and 2) recent 
experiments with burned rock midden formation 
processes suggest that even one as large as the midden 
at 4IBX126 can form very quickly, over a matter of a 
few hundred years or even decades (Appendix D). The 
older Clear Fork and Guadalupe tools may represent 
an earlier occupation at the site before the midden 
formed, possibly as early as 6650 B.P. (Hester 1995). 
In fact, N ordt (Chapter 5) states that Stratigraphic Units 
rna and mc upon which the base of the midden rests 
"are mainly early to mid Holocene in age and therefore 
may have deeply stratified Paleoindian or Early to 
Middle Archaic components." Nordt (Chapter 5) 
further offers that based on time-diagnostic artifacts 
and 14C ages, it appears that use of the midden began 
around 4000 B.P. Remains of this occupation were 
evident as features [Features 1.4 and 1.5] that had been 
excavated into the upper part of Stratigraphic Unit rn. 
The remainder of the burned rock midden apparently 
formed concomitant with deposition of Unit IVa and 
IVc between approximately 4000 and 2000 B.P. 

This suggests that basal and pit features 1.4 and 1.5 
were dug into the ca.-4,000-year-old T2 terrace sur
face, displacing and mixing artifacts from earlier oc
cupations. Subsequent borrowing from the 
surrounding sediments to construct the main midden 



above Features 1.4, and 1.5 caused further mixing. In 
the final analysis, we believe that all the diagnostic 
artifacts found in the framework do not represent a 
period when the midden was being used. Admittedly, 
radiocarbon dates are subject to the same secondary 
processes that complicate the context of the diagnos
tic altifacts. However, the four radiocarbon dates and 
the stratigraphy most probably reflect the midden's 
chronometric use range of between 4000 and 2000 
B.P. (Figure 6-54). 

The Midden Periphery 

Although no radiocarbon dates are available for the slab
lined oven (F eature 4), and the burned rock cluster (F ea
ture 6) excavated within the midden's periphery, three 
charcoal dates were obtained from TU 11 (Table 6-22). 
Floated charcoal from Level 3 dated to 2180±50 B.P.; 

Level 4 dated to 2170±50 B.P.; and Level 6 dated to 
2750±50 B.P. Twenty-three diagnostic artifacts were 
recovered from five excavation units and three back
hoe trenches. Seventeen of the 23 are diagnostic ofthe 
Late Archaic interval, five of the Middle Archaic, and 
one of the Transitional Archaic (Table 6-22). Referring 
to Collins's (1995:Table 2) and Hester's (1995) pro
posed point chronologies, the Late Archaic points range 
in age from ca. 4000 B.P. through ca. 1000 B.P. The five 
Middle Archaic point ages range between ca. 6000 and 
ca. 2350 B.P. The Transitional Archaic San Gabriel biface 
can be placed between 1750 B.P. and 1450 B.P. (Turner 
and Hester 1993 :273). Stratigraphically, Features 4 and 
6 rest upon what Nordt (Chapter 5) has identified as 
depositional Unit III which began forming around 
11,000 years ago and stopped forming by about 4,000 
years ago. The envelopment of these two features by 
Stratigraphic Unit N occurred between 4000 B.P. and 
2000 B.P. (Figure 6-54). 

As with the midden framework, the entire diagnostic 
assemblage is not a valid indicator of the time period 
during which Features 4 and 6, and the midden's pe
riphery were being utilized. As discussed in "The 
Midden Core" and "The Midden Framework" sec
tions, the artifact mixing evident within the midden 
periphery, although to a lesser degree, is caused by 
the cultural borrowing of sediments to construct earth 
ovens. Instead, radiocarbon dates from TU 11, along 
with Nordi's assessment of sediment deposition are 

113 

more reliable indicators of the chronometric place
ment of Features 4 and 6 between 4000 and 2000 B.P. 

The argument for sediment borrowing not only helps 
explain how mtifacts dating as much as 1,500 years 
(5500 B.P.) earlier than the midden's and concomitant 
features' usage are present within those features, but 
also strongly suggests the existence of at least an Early 
Archaic component underlying the midden and bur
ied within Nordt's Stratigraphic Unit III. Problematic, 
however, with the argument for sediment borrowing 
is the presence of diagnostic artifacts which are ar
gued to date as much as 1,000 years after the midden's 
abandonment. To address this issue we must examine 
the San Gabriel biface and the three Darl points which, 
according to Collins (1995), fall outside the apparent 
latest, 2000 B.P., date for the periphery. One Darl was 
recovered from Level 5 in TU 4, a second also from 
TU 4 in Level 6, and a third from Level 5 in Wood's 
TV 20. Collins (1995:Table 2) posits that the Darl was 
used most commonly between 1200 and 1000 B.P. 

However Tumer and Hester (1993:101,273) associ
ate the Darl point with the Transitional Archaic, ca. 
1750 B.P., and as previously stated, the San Gabriel 
with the Transitional Archaic between 1450 B.P. and 
1750 B.P. These dates are within 250 years of our dates 
for the midden's periphery, a relatively dated period 
which Call associate the Darl and the San Gabriel with 
the latest use of the midden. 

The Nolan Component 

A distinct Nolan component is evident in Levels 3 and 
4 of CAR's units (Figures 6-55 and 6-56), and Levels 
6 and 7 of Price's TU C within the block excavation 
area. Depending on the stratigraphy within each 
of the units, the Nolan component is generally 
located between 65 and 85 cm bs (site elevations 
100.0-99.80 m). 

Three distinct, large burned-cobble clusters (Features 
7, 11, and 12) were identified within the Nolan 
component. Three radiocarbon dates were obtained 
from two of the three features (Table 6-19). A date of 
4940±50 B.P. came from a flotation sample at the base 
of Feature 7 in TU C, Level 8, and a date of 4630±40 
B.P. came from an in situ chunk of charcoal in the up
per portion of Feature 7. Charcoal from a flotation 



Table 6-22. Evidence for Dating Area B: Midden Periphery 

Evidence Provenience Interv al/Date 

Charcoal Dates TU II, Lvi 3 21 80 B. P. (± 50) 

TU II, LvI 4 2170 B.P. (± 50) 

TU II, Lvi 6 2750 B.P. (± 50) 

Stratigraphy Unit IlIa ca. 2700 B.P. 

Diagnostic Artifacts 

San Gabriel Biface Trcnch G, Backdirt (price) Transitional Archaic 

Bulverde TU 20, LvI 3 (Wood) Late Archaic 

Castroville BHT X, LvII Late Archaic 

Castroville TU A, LvII (Price) Late Archaic 

Dar! TU 4, LvI 5 Late Archaic 

Dar! TU 20, LvI 5 (Wood) Late Archaic 

Dar! TU 4, Lvi 6 Late Archaic 

Langtry Surface (Price)* Late Archaic 

Marcos BHT P, Backdirt Late Archaic 

Montell TU 4, Lvi 3 Late Archaic 

Montell TU 11, LviI Late Archaic 

Montell BHT P, Backdirt Late Archaic 

Pedernales TU 17, LvI 3 (Wood) Late Archaic 

Pedernales Trench G, Backdirt (price) Late Archaic 

Pedernales BHT 0, 100.373 elev. Late Archaic 

Pedernales BHT 0, Backdirt Late Archaic 

Pedernales Preform TU 11, Lvi 4 Late Archaic 

Williams TU 11, Lvi 2 Late Archaic 

Bell TU 11, Lvi 7 Middle Archaic 

Carrizo TU 11, Lvi 4 Middle Archaic 

Carrizo TU 11, Lvi 4 Middle Archaic 

La lita BHT 0, Backdirt Middle Archaic 

La lita TU 17, LvI 2 (Wood) Middle Archaic 

*Midway between Trenches H and 1 on the floodplain. 
Note: Proveniences pertain to CAR (1997) unless otherwise noted. 

sample taken in and around Feature 11 proved to be 
modem. All diagnostics within the Nolan component 
can be associated with the Middle Archaic in Central 
or South Texas (Table 2-1): one Tortugas, one Langtry, 
one Nolan-like, and five Nolan dart points were re
covered from the Nolan component (Tables 6-9 and 
6-23). Other diagnostics recovered from the Block Ex

cavation that cannot be associated with the distinct 
Nolan component are two Late Archaic Pedernales 
points, one Bulverde, one Castroville, one Mantell, 
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and one Middle Archaic Langtry (Appendix E, Table 
E-1). The temporal range ofthe Nolan type has been 

placed as early as 6000 B.P. (Turner and Hester 
1993:164). However, Johnson and Goode (1994:24-
28) consider the Nolan interval to date from no ear
lierthan 4950 B.P., and Collins (1995) dates the Nolan 
interval from 4500-4000 B.P. The Langtry is diagnos

tic of the Middle Archaic San Felipe period, ca. 4100-
3200 B.P. in the Lower Pecos region (Turpin 1991). 
The Tortugas which is often confused with Early 



Figure 6-55. Photograph o/the Nolan component in Level 3 o/the block excavation. Note Features 11 and 12, 
and burrows. Also TU C and TU 12 excavated below the block. 

Table 6-23. Evidence for Dating Area B: Nolan Component (Block Excavation) 

Evidence Provenience IntervaIJDate 

Charcoal Dates TU 12, Lv! 3 4630 (± 40) B.P. 

TU 18, LvI 4 Modern 

TU C, LvI 8 4940 (± 50) B.P. 

Stratigraphy Units illa&c, T2 ca. 11,000-4000 B.P. 

Diagnostic Artifacts 

Nolan TU 12, LvI 3, Upper 5 cm Middle Archaic 

Nolan-like TU 12, LvI 3, Upper 5 cm Middle Archaic 

Nolan TU 16, LvI 3, Lower 5 cm Middle Archaic 

Nolan TU 16, LvI 3, Lower 5 cm Middle Archaic 

Nolan TU 17, LvI 4, Lower 5 cm Middle Archaic 

Nolan TU 23, LvI 3, Lower 5 cm Middle Archaic 

Tortugas TU 14, Lv! 4, Upper 5 cm Middle Archaic 

Langtry TU 17, LvI 4, Lower 5 cm Middle Archaic 

Note: Proveniences pertain to CAR (1997) unless otherwise noted. 
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Figure 6-56. Photograph oiNolan component in block excavations at varying depths within Level 4. 

Triangular (Early Archaic), dates to between 2800-
2550 B.P. Stratigraphically, the Nolan component lies 
below the midden, and within the top 10-15 em of 
Nordt's defined Stratigraphic Unit III which formed 
between 11,000 and 4,000 years ago. A bulk soil hu
mate date of 4370±50, obtained from adjacent BHT 
X at a site elevation of 99.80 m, is stratigraphically 
consistent with the bottom of the Nolan component. 
However, N ordt suggests this assay is slightly too 
young. 

Based on the best available evidence, the Nolan com
ponent at 41BX126 certainly dates between 4940 and 
4000 B.P. (Table 6-23, Figure 6-54). Based solely on the 
eight diagnostic points recovered, it would appear that 
the Nolan component should be dated later, between 
4500 and 2800 B.P. However, absolute dates obtained 
for the cultural component and the sediments envelop
ing its base are more reliable predictors of occupation 
period. The single humate date of 4 3 70±50 B.P. certainly 
represents an acceptable range with the charcoal date 
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of 4630±40 B.P. The 14C assay of 4940±50 B.P. is 
stratigraphically at the base of the Nolan component. 
The absolute dates are also closely aligned with the 
predominance of Nolan points (6 of 8) which are ar
gued as diagnostic between 4000 and 4500 B.P. Even 
the single Langtry point is argued to be diagnostic be
tween 4100 and 3200 B.P. Problematic with dating the 
component based solely on diagnostics is the presence 
of the later Tortugas (2800-2550 B.P.). As stated previ
ously, the Tortugas is often confused with the Early 
Triangular and so its place in the chronology of point 
types is still questionable. A detailed discussion of this 
particular Tortugas is given in Chapter 8. 

Dating Area C 

No features were encountered and no absolute radio
carbon dates were obtained from Area C. However 
the area can be discussed in terms of relative and strati
graphic chronologies. Three Late Archaic Pedemales, 



a Middle Archaic Bell, and an Early Archaic Martin
dale were recovered from the area (Table 6-24). Strati
graphically, the excavation units which yielded two 
Pedernales, a Bell, and a Martindale are situated on 
the western edge of the same T2 terrace which con
tains the midden and Nolan component in Area B 
(Nordt, Chapter 5) and as such it consists of Strati
graphic Unit III, estimated as forming between 11,000 
and 4,000 years ago. Then from 4,000-2,000 years 
ago, Stratigraphic Unit IV inundated the archaeologi
cal remains on or within Stratigraphic Unit III. The 
relative point chronology is similar to that of Area B. 
The Pedernales points are associated with the period 
from ca. 2300-3200 B.P., the Bell between ca. 5000 
and 5800 B.P., and the Martindale between 5800 B.P. 

and 7000 B.P. (Collins 1995). Most obvious is that the 
small sample of diagnostics range from Late to Early 
Archaic. With no radiocarbon dates and only limited 
testing, we do not have sufficient evidence with which 
to confidently date the area. Based on the available 
evidence (Table 6-24), it appears that Area C was 
occupied during the same intervals as Area B; 
however, no distinct features or Archaic buried 
components were recognized. 

Summary 

Three archaeological testing and geoarchaeological 
investigation projects have been conducted by Wood 
in 1993, Price in 1995, and CAR in 1997. For 
management purposes CAR divided the site into three 

areas: Area A being the new right-of-way east of Loop 
1604, Area B being the main midden and its periphery 
between Area A and Loop 1604; and, Area C being 
west of Loop 1604 (Figure 2-1). In all, 29 backhoe 
trenches were opened and in some cases reopened, 55 
test units were excavated, 36 shovel tests were dug, 
and five Gradall trenches, and three Gradall scrapes 
were excavated. The investigations documented 17 
burned rock features-six which could be directly 
associated with the construction of a main midden and 
11 which were interpreted as separate heating or 
cooking features-and a discrete Nolan component 
stratigraphically below the base of the midden. Over 
59,000 lithic artifacts, 1,655 liters (1,753 quarts) of 
flotation samples, 3,337 kg (3.67 tons) of burned rock, 
and nearly 300 kg of faunal material were collected, 
processed, and analyzed to some extent at the CAR 
lab (Chapter -10 and Appendix F). Nineteen flotation 
samples were analyzed for macro botanical remains at 
Texas A&M University (Chapter 9). One hundred 
twenty archaeomagnetic samples from eight features 
were collected; twenty-five of those samples from 
three features were processed at the Texas 
Paleomagnetism Laboratory at The University of 
Texas at Austin. One hundred thirty-six soil 
susceptibility samples were also processed at the 
Paleomagnetism Laboratory (Chapter 11). 
Geoarchaeological investigations further defined the 
four terraces and four depositional units contributing 
to the site's formation processes. For chronometric 
dating, 15 wood charcoal and six sediment assays were 
obtained, and 66 diagnostic artifacts were recovered. 

Table 6-24. Evidence for Dating Area C 

Evidence Provenience IntervaI/Date 

Stratigraphy Units III-IV, T2 ca. 4000-2000 B.P. 

Diagnostic Artifacts 

Pedernales TU E, LvI 4 (Price) Late Archaic 

Pedernales Surface, N1080 E929 Late Archaic 

Pedernales Trench C, Backdirt (Price) Late Archaic 

Bell TU 5, LvI 3 (Wood) Middle Archaic 

Martindale ST 16, LvI 3 (Wood) Early Archaic 

Note: Proveniences pertain to CAR (1997) unless otherwise noted. 
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In sum, the best available evidence suggests 41BX126 
was either continuously or intermittently occupied for 
periods of unknown duration between around 5,000-
2,000 years ago (Figure 6-54). Although the recovery 
of an Early Archaic Clear Fork Gouge, A Guadalupe 
tool, two Martindale points, and a Uvalde point hint 
of an earlier human presence, further investigations 
will be required to document an Early Archaic occu
pation. The three testing projects have provided the 
evidence that hunter-gatherers occupied a nearly stable 
T2 terrace along Culebra Creek and left behind cul
tural material identified as a discrete Nolan compo
nent between 5,000 and 4,000 years ago. As the T2 
stabilized around 4,000 years ago, its surface was oc
cupied by others who constructed burned rock fea
tures, including the main midden between 4,000 and 
2,000 years ago. Gentle flooding episodes enveloped 
the midden and peripheral burned rock feature from 
around 2,000 years ago to the present. 
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Chapter 7: Cultural and Secondary Formation Processes: 
On the Dynamic Accumulation of Burned Rock Middens 

JeffD. Leach and C. Britt Bousman 

Introduction 

Among Texas archaeologists is a growing consensus 
on the behaviors responsible for the formation of 
burned rock middens. Nevertheless, even a cursory 
review of the literature illustrates that over the years 
numerous theories have been put forward to explain 
these enigmatic features that have fascinated and per
plexed Texas archaeologists for almost a century (e.g., 
Abbott et al. 1996; Black and McGraw 1985; Black 
et al. 1997; Collins 1991, 1994, 1995; Creel 1986, 
1991; Goode 1991; Hester 1970, 1971; Katz 1987; 
Kelly 1961; Kelley and Campbell 1942; Kleinbach et 
al. 1995; Pearce 1919; Peter 1982; Prewitt 1991; Quigg 
and Ellis 1994; Treece et al. 1993a; Weir 1976). In 
recent years, a renewed interest in burned rock 
middens has sparked the organization of workshops, 
symposia, and even an edited volume (e.g., Hester 
1991).1 

Considerable progress in burned rock research has 
been made since the early excavations and interpreta
tions of Pearce (1919). Archaeologists have become 
more rigorous in their field and analytical methods 
(e.g., Abbott and Frederick 1990; Goldberg 1995; 
Potter et al. 1995), and more sophisticated and criti
cal of their quantitative techniques. In their review of 
nearly 80 years of burned rock research in Texas, Black 
et al. (1997) set the stage for current and future re
search, and analyze and synthesize a huge, seemingly 
amorphous, mass of archaeological data on burned 
rock middens. In the end, Black and Creel (1997) con
clude that most middens in central Texas do, indeed, 
exhibit internal structure and are annular (ring) fea
tures that functioned as central-focused ovens. Black 
and Creel (1997) provide strong arguments that show 
middens are not the result of systematic communal 

dumping. Along with Thoms (1996) they suggest that 
a wide range of resources, both plant and animal, were 
probably processed in these pit ovens using "cook 
stones." 

Most researchers agree that the masses of charred and 
fragmented stone that make up these impressive fea
tures are the by-products of cooking with hot-rocks. 
While the actual processes that resulted in the deposi
tion and fragmentation of charred rocks and the food( s) 
they cooked is still undetermined, the use of stones as 
heat-sinks for transferring heat to foodstuffs that re
quire prolonged cooking is widely accepted. However, 
archaeologists begin to diverge and split into camps 
when midden content is interjected into the issue of 
midden formation. By content, we mean the various 
biotic and abiotic materials recovered from middens 
(Collins 1991 :9). These can include, but are not lim
ited to, chipped-stone debitage and tools, ground stone, 
faunal and floral remains, snails, mussel shells, orna
ments, burials, ceramics, and so on. This may also 
include intrusive (non-cultural) items as well. 

It is suggested here that the content within these 
middens, not the charred and fragmented rocks, have 
played the pivotal role in structuring and forming the 
various theories on midden formation. For example, 
based on their work at Fort Hood, Kleinbach et al. 
(1995; see also Abbott et al. 1996) argue for separat
ing burned rock middens into two categories: middens 
and mounds.2 Briefly, "a burned rock mound is de
fmed as an accumulation of burned rock (typically 
limestone) exhibiting discernible relief above the 
ground surface and having a fairly regular, circular or 
oval shape in plan view" (Kleinbach et al. 1995:773). 
Whereas, a burned rock midden "is a relatively thick, 
amorphous deposit of buried burned rock that does 

1 Buckley (1990) and Hodder and Barfield (1991) provide similar reviews of burnt mound or Fulachtafiadh 
( cooking place) research in the Old World. 
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not exhibit significant relief and varies greatly in shape 
and size" (Kleinbach et al. 1995:775V However, the 
authors suggest that "the strongest argument for the 
asserted distinction between burned rock mounds and 
middens concerns differences in artifact content" 
(Kleinbach et al. 1995:782, emphasis added). Middens 
contain a greater number of artifacts than mounds, 
which "implies that the two types of features repre
sent distinct and separate cultural phenomena" 
(Kleinbach et al. 1995: 783).4 The authors interpretthe 
middens, with their greater artifact numbers and vari
ety (which also includes fauna), as evidence of multi
functional facilities. On the other hand, the mounds, 
with their low artifact numbers and variety (and dearth 
of fauna), as evidence of a limited range of activities/ 
functions for features. The burned rock are treated in 
a gross manner with little detailed analysis. 

In another example at the Mustang Branch site, Collins 
(1994: 171) interpreted the wide range of cultural ma
terial recovered from the midden as evidence that "such 
activities as hunting, carcass processing, stone-boiling 
bone for the production of bone grease, flint knapping, 
manufacturing and maintenance of various perishable 
artifacts, and plant food collecting and processing tran
spired on and near the midden." These two examples 
indicate that the content, not the burned rocks, receive 
the greatest analysis and interpretative effort. 

These examples (and countless others) demonstrate 
the difficulty of interpreting the content of many 
middens. Understandably, inferences about the 
behavior(s) responsible for midden formation are 
largely based on content, with much less emphasis on 
the fragmented rocks and the features themselves. 

Aside from assessing midden function( s) and fonna
tion through content, chronological issues have relied 
heavily on cross dating of diagnostic artifacts recov
ered from middens. The presence of diagnostic arti
facts, among the fragmented rocks, is perhaps one of 
the most perplexing components of these features. 
Projectile points (dart and arrow points) and other 
lithic material associated with the cooking of foods in 
earth-ovens has been explained as trash dumps or 
middens. Since Black and Creel (1997) have dis
counted this idea no satisfactory explanation for this 
association exists. Many researchers often account for 
earlier projectile points as evidence of recycling and 
scavenging. However, these secondary behavioral pro
cesses (Schiffer 1987) are called upon very selectively 
by investigators, and often fall short of explaining the 
quantities of diagnostic artifacts and other materials 
mixed in amongst the charred and fragmented rocks. 
This impasse is due, in no small part, to the dearth of 
middle-range (Binford 1980, 1983) and site forma
tion (e.g., Schiffer 1972,1975,1976,1983,1987; Stein 
1987) theory governing burned rock research. Rich
ard Stark, Susan Decker, and Stephen Black of the 
Texas Archaeological Research Laboratory have re
cently organized a series of experimental workshops 
(Headwaters Group) to conduct actualistic studies that 
will result in an enhanced understanding of burned 
rock features. These workshops and experiments 
should further our understanding of hot-rock technol
ogy when the results are synthesized and disseminated. 

The next section of this chapter provides a site forma
tion model for studying large, burned rock features. 
Then the implications of the test excavations at Culebra 
Creek are discussed (detailed findings are given in 
Chapter 6). 

2 Researchers working at Fort Hood (Abbott et al. 1996; Kleinbach et al. 1995) recently proposed a distinction 
between burned rock mounds and middens based on overall morphology and artifact content. For the purposes ofthis report, 
the term midden is maintained for the most part. However, this point is revisited later in the chapter and new terminology 
proposed. The Fort Hood researchers also recognize other forms of burned rock features they call rock concentrations and 
hearths. 

3 Black and Creel (1997:288-289) review the Fort Hood data and assess the midden versus mound controversy. 
They question the need to divide burned rock mounds into midden and mound categories. 

4 This is admittedly an oversimplification of the arguments made by the Fort Hood researchers. The reader is 
referred to the numerous reports outlining their [mdings (Abbott and Trierweiler 1995; Trierweiler 1994, 1996). 
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Specifically, it is suggested that 1) the bulk ofthe mid
den at 4] BX 126 fonned from the discard of earth, 
fragmented rock, and other detritus associated with 
the pit baking of foods in emih-ovens constructed, 
dismantled, and rebuilt numerous times in a centrally 
focused area; 2) other intact rock-lined features are 
present within the framework of the midden and have 
contributed to its formation; 3) an undetennined but 
significant percentage of the midden's artifactual con
tent is in a secondary context having been introduced 
to the midden through borrowing of sediment; 4) bor
rowing of sediment used in the construction of earthen 
caps for earth-ovens is evidenced as basal rock-filled 
pits (borrow pits) that extend below the midden; 5) 
we cannot confidently rely on the content of the mid
den, especially the torus, to address research issues 
such as temporal use and function of the midden, it
self, because of sediment borrowing and the potential 
of mixing occupations; and 6) the fonnation and sub
sequent mass wasting of spoil associated with the nu
merous cooking events directly and indirectly altered 
the midden's immediate environ, resulting in a com
plex depositional history of the midden deposit. It is 
also suggested that this burned rock midden and other 
middens are best viewed from a site fonnation per
spective, with emphasis on cultural and secondary 
processes. The tenn anthromantle (discussed below) 
is introduced to characterize the dynamic processes 
involved in the accumulation and subsequent denu
dation of these deposits. 

A Brief Review of Burned Rock 
Research in Central and 

South-central Texas 

In this section, previous burned rock midden research 
is briefly discussed. Black et al. (1997; see especially 
Chapter 4: Scenarios of Midden Accumulation) pro
vide a comprehensive synthetic overview of midden 
research, the reader is referred to that source for a 
thorough treatment of the topic (also see Hester 1991). 
Collins (1991:5, 1994), following Prewitt (cited in 
Collins 1991), summarizes the prevailing hypothesis 
that have been put forward to untangle the fonnation 
of burned rock middens, as follows: 1) burned rock 
middens are the result of construction of intersecting 
heaIihs on a stable surface at a single locality over a 
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long period of time; 2) burned rock middens are the 
result of the centralized dumping of domestic refuse, 
including broken hearth rocks; 3) burned rock mid
dens are the remains of earth ovens; and 4) burned 
rock middens are accumulations of rock cooking slabs 
broken from heat. These four interpretive scenarios, 
and various fonns of them, dominate the burned rock 
midden literature. Middens as intersecting heaIihs and 
as centralized dumps deserve some comment and will 
be briefly addressed in the following section. The re
maining two hypothesis (middens as earth-ovens or 
accumulations of cooking slabs) are integrated with 
the arguments of Black et al. (1997) (Le., middens 
were centrally focused cooking facilities) later in this 
chapter. 

Kelley and Campbell's Intersecting Hearths 

In 1942 Kelley and Campbell published an article en
titled "What Are the Burnt Rock Mounds of Texas?" 
In this paper they outline the fonnational history of 
"burnt mounds" from work conducted by the WPA
University of Texas archaeological project along the 
Colorado River near Austin. Briefly, "burnt rock 
mounds were developed by the use and re-use of fa
vored areas for the building of stone-lined hearths ... 
burnt rock mounds were not purposefully constructed 
and do not in themselves constitute a cultural trait" 
(Kelley and Campbell 1942:322, emphasis added). 
Kelley and Campbell were interested in explaining 
why burnt mounds fonned and citing the earlier work 
of Pearce (1919), they express dissatisfaction with the 
lack of explanation of "why hearths should continue 
to be built in the same places, so that burnt rock 
mounds should be fonned" (Kelley and Campbell 
1942:320, emphasis in the original). 

At a general level, Kelley and Campbell see the 
fragmented and charred rocks that make up the burnt 
rock mounds as originating from hearths used for 
baking and roasting. "Prolonged and repeated heating 
caused the heaIihstones to break up into many angular 
fragments. The hearths were then cleared of old stones 
and relined, or else abandoned. Later other hearths 
were built in the same area, the result being a complex 
assemblage of superimposed and intersecting hearths" 
(Kelley and Campbell 1942:320; see also Huskey 



1935; Suhm 1959, 1960). Kelley and Campbell 
(l942:Figure 38) outline their intersecting hearth 
theory in an idealized profile of a 40-ft terrace along 
the Colorado River (Figure 7-1). They argue that hearth 
stones and artifacts located at the bottom of the profile 
(the oldest material) were incidental inclusions, 

scattered about by stream flow as a result of the "camp" 
being located on a low, swampy area near the stream. 
As the terrace built up, the area became "more 
attractive as a camping place for man" (Kelley and 
Campbell 1942:321). Early in the depositional 
sequence (above the lowest cultural material), 
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Figure 7-1. Idealized profile of a 40-ft terrace along the Colorado River illustrating the intersecting hearth 
scenario for midden accumulation (adapted from Kelley and Campbell 1942:Figure 38). 
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rock-lined hearths and artifacts were scattered about 
the surface, with very little evidence of prolonged use. 
As the terrace became higher, over-bank deposition 
decreased, resulting in stable land surfaces. These 
stable, non-aggrading surfaces were subject to greater 
prehistoric use resulting in a series of overlapping 
hearths and other settlement debris. And finally, in 
the latter stages of terrace development, these accruing 
masses of settlement debris "assume topographic 
prominence and become, in effect, proto-middens or 
small mounds" (Kelley and Campbell 1942:321). 
Kelley and Campbell see these thick rock surfaces as 
well-drained (never waterlogged) and thus desirable 
for the location of future habitations. 

Kelley and Campbell's model of intersecting hearths 
is possibly the most widely cited explanation of 
middens. As pointed out by Black (1997:84), the in
tersecting hearth scenario should not result in the oval 
or circular outline characteristic of many Texas burned 
rock middens. Simply, if middens formed as overlap
ping occupation, an irregular shape, not a circular one 
would result. The oval and circular morphology of 
middens investigated along the Colorado River did 
not go unnoticed by Kelley and Campbell (1942:231), 
and they state that "hearths seem to have been built in 
compact circular or oval groupings. This may indi
cate family groupings, separate occupations by small 
groups, or the influence of some natural feature." The 
observation by Black and many others that the oval or 
circular plan view of most (but not all) of the burned 
rock middens of Texas as well as the American South
west and northern Mexico indicates a centrally focused 
activity, is the single most compelling argument against 
this formation process. 

Communal Dumps 

Sorrow (1969) and Hester (1970, 1971) interpret the 
dearth of artifacts and the jumbled structure of mid
dens at the John Ischy and La Jita sites, respectively, 
as evidence of communal dumping. Hester (1971 : 123) 
argues that if burned rock middens were favored hearth 
areas, as laid out by Kelley and Campbell "then there 
should be more debris mixed in among the hearth 
stones." At the La Jita site, Hester notes a lack of 
chipped stone and fauna in the midden area, compared 
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to an abundance of cultural material found in the ad
jacent terrace deposits. In addition, Hester (1971: 124-
125) notes that a higher percentage of burned fauna, 
thermally altered chipped stone, ash, and charcoal 
flecks were present in the adjacent terrace deposits 
than in the midden proper. These findings, and the 
absence of any features in the midden, led Hester to 
conclude that when hearth stones broke into small, 
angular fragments from prolonged exposure to heat, 
the stones were then "gathered up and dumped else
where" (Hester 1971: 124). Under this scenario, mid
dens formed as heaps of discarded material and as a 
result would not contain any internal structure (i.e., 
intact and articulated features). 

Middens as communal dumps cannot be widely ac
cepted as a dominate midden formation behavior be
cause many burned rock middens investigated in Texas 
and elsewhere contain intact heating elements (Black 
et al. 1997; Howard 1991), such as the midden at Cul
ebra Creek (see Chapter 6). In addition, if middens 
formed through dumping of materials accumulated 
during camp maintenance activities (Dunnell and Stein 
1989; O'Connell 1987; Tani 1995; Vance 1987), we 
would not expect microrefuse (e.g., small lithics, 
fauna) in any appreciable ammmt. That is, maintenance 
activities often sort material by size. Larger items, such 
as cores, fire-cracked rock, larger pieces of fauna and 
lithics, and so on, can be efficiently picked and swept 
up as a function of their size, whereas smaller items, 
like small debitage and fauna, are left behind as they 
escape the fingers and sweeping tools and work them
selves into the substrate (Fladmark 1982; Hull 1987; 
Metcalfe and Heath 1990; Murray 1980; Wandsnider 
1996). In the case of chipped stone debris, microrefuse 
would be present in middens if the inhabitants are 
knapping over baskets or blankets of some sort 
(Gallagher 1977), effectively capturing their falling 
debris which then can be dumped in mass in the 
midden area. 

Equally important, but often not considered by the pro
ponents of the dump hypothesis, is site structure and 
how dumps become a part of the archaeological record 
of hunter-gatherer sites in Texas. The analysis of in
tra-site spatial organization, or site structure, is based 
on the patterned distribution of features, artifacts, and 
other cultural and natural materials in space we affix 



as sites. In hunter-gatherer groups, these patterns can 
be structured to no small degree by group size and 
composition, settlement size, number of dwellings, 
length of occupation (both anticipated and actual), 
number and variety of activities, environment, social 
relationships and status, warfare, and/or threats from 
large predators (e.g., Binford 1978,1980,1983,1987; 
Gould 1980; Hitchcock 1982,1987; Kent and Vierich 
1989; O'Connell 1987; Silberbauer 1981). 

In the hunter-gatherer sites of central and south-cen
tral Texas, do we really expect people to dump refuse 
in a single, central (possibly peripheral) location? A 
cursory review of the ethnographic and 
ethnoarchaeological literature suggests that while 
groups often dispose of refuse in patterned ways, these 
dumps/heaps/middens often surround the camp and 
can consist of numerous dumps (e.g., Gamble and 
Boismer 1991; Hard and Snyder 1997; Hietala 1984; 
Hitchcock 1987; Kent 1987; Kroll and Price 1991; 
O'Connell 1987). These dumps are often located on 
the periphery of the camp and form either an arc or 
completely surround the camp (Figure 7-2). The num
ber and size of the dumps appear to correlate with 
number of occupants and the length of stay. Conse
quently, a single or limited number of dump locations 
will often represent a relatively short occupation and 
as such constitute a limited amount of refuse. As can 
be seen, the typical burned rock midden in Texas does 
not represent a limited amount of refuse by anyone's 
standards. 

Cultural and Secondary 
Formation Processes 

As suggested earlier in this chapter, few archaeologi
cal phenomena have perplexed Texas archaeologists 
as much as burned rock middens. While great strides 
in midden research have been made in recent years 
(e.g., Blacketal. 1997; Collins 1994; Kleinbachetal. 
1995; Treece et al. 1993b), researchers continue to 
grapple with issues that are common-place for other 
types of archaeological deposits in this and surround
ing regions. First and foremost, are issues of chronol
ogy and function. Until a recent synthesis of 
radiocarbon assays by Black and Creel (1997), the pre
vailing hypothesis was that most burned rock middens 
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dated to the Archaic period (Prewitt 1981a, 1991). This 
interpretation was based on a limited number of ra
diocarbon assays and relied considerably on diagnos
tic artifacts recovered from midden deposits. Black 
and Creel (1997) conclude, however, that use of burned 
rock middens extended well into the Late Prehistoric 
period. 

As outlined by Collins (1991; see also Collins 1994), 
to understand burned rock middens and the role they 
may have played on the larger hunter-gatherer land
scape of central and south-central Texas, we must 
frame our research at various, but complimentary, 
scales. At one end, the macro-scale, burned rock 
middens must be considered against a backdrop of 
different environs and across thousands of square ki
lometers. Creel's (1986,1991,1997) analyses provide 
a good model for macro-scale analyses. At this scale 
we may see patterns that are not otherwise possible at 
the site, river valley, or even the county level. At the 
other end, Collins points to the importance of micro
scale studies. Depending on the level of effort and the 
research strategies governing the investigations, this 
may include individual charcoal flecks, micro
debitage, individual features or suites offeatures. 

Our focus is at the level of site formation (meso-scale) 
coupled with some micro-scale analysis. The most 
abundant and distinctive material in burned rock mid
dens are the angular fragments of discarded stone. 
Many middens also contain significant quantities of 
chipped stone, such as the midden at Culebra Creek, 
while others do not (e.g., Hester 1971; Kleinbach et 
al. 1995; Sorrow 1969). Equally significant, but not 
nearly as abundant, are faunal, floral, mollusks, and a 
wide range of ecofacts. The sum of these materials in 
and among the burned rock has traditionally been re
lied upon by the investigator to reconstruct the range 
of activities that transpired within the midden. While 
"variability in the archaeological record is the ulti
mate source of information for all archaeological in
quiry" (Tani 1995 :231), this variability, as evidenced 
in the content of burned rock middens, has, in our 
opinion, confounded our understanding of the role 
these facilities may have played in the larger settle
ment systems of the region. It is the content, not the 
piles of fire-broken rocks themselves, that have caused 
this confusion. 
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Figure 7-2. Ethnographic examples of campsite structure. (a) A typical Efe Pygmy (Ituri Forest, Zaire) campsite 
showing the location of trash heaps, huts, fire hearths, camp perimeter, and central open area (modified from 
Fisher and Strickland 1991 :Figure 2; see also Fisher 1987 and Fisher and Strickland 1989). (b) A Basawari (also 
known as San or Bushman) short-term hunting and gathering camp in the Kalahari (Botswana) occupied by 
eight individuals for less than three months (modified from Kent and Vierich 1989: Figure 9.4). Illustration 
shows the location of grass huts, hearths, windbreaks, ash/refuse areas, and ash associated with a roasting pit. (c) 
A Basawari short-tenn hunting and gathering camp (note that the camp was originally intended to be a long-term 
camp) in the Kalahari (Botswana) occupied by fourteen individuals for less than three months (modified from 
Kent and Vierich 1989:Figure 9.8). Illustration shows the location of grass huts, hearths, windbreaks, ash/refuse 
areas, and ash associated with a number of roasting pits. 
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The following section reviews ideas concerning the 
formation of earth ovens. Importantly, the building, 
use, dismantling, and reconstruction of earth ovens is 
discussed as a disturbance activity. Select findings 
from the test excavations at Culebra Creek are intro
duced in the discussion. While the data at Culebra 
Creek are limited (i.e., only test excavations), they do 
provide hints regarding cultural and secondary site for
mation processes. 

Building and Using Earth-Ovens: 
A Surface-Disturbing Activity 

Archaeologists who have worked on burned rock fea
tures in this and other areas have relied to some de
gree on the ethnographic literature to interpret their 
findings. The ethnographic literature abounds with 
examples of cooking with stone world-wide. It is also 
a truism that one can find ethnographic analogies for 
many technological or functional scenarios relating 
to cooking with rocks. Clearly, the adaptive advan
tages of cook-stone technology (Thoms 1996) in food 
preparation is evidenced by its frequency in the eth
nographic record. Its use spans the Holocene and ex
tends across the archaeological landscape of central 
and south-central Texas. Burned rock may have played 
a role in terminal Pleistocene occupations as well 
(Collins 1997; Collins et al. 1993). 

In this section we do not offer a review of how and 
what foods are cooked in earth ovens as documented 
in the ethnographic record. Ellis (1997:Table 3) pro
vides an exhaustive review of cooking techniques and 
heat transfer mechanisms involving hot rocks. How
ever, we do draw upon a few ethnographic examples 
of cooking food in earth ovens to highlight critical 
processes in the formation of large, burned rock fea
tures. The few examples are not meant to advocate 
one cooking technique over another, or to determine 
which resources were processed in Texas burned rock 
middens. These examples are selected to underscore 
some common steps involved in cooking with rocks 
in earth ovens. 
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Cooking with Hot Rocks 

The archaeological investigations at Culebra Creek 
identified a number of burned rock features (see Chap
ter 6), most distinct of which is the burned rock mid
den. Near the geographical center of the midden, test 
units revealed rock layers interpreted as intact heat
ing elements for earth ovens. Within this central area, 
multiple ovens were built, dismantled, and rebuilt. This 
confirms the arguments presented by Black and Creel 
(1997). The cumulative residuum of these events are 
what today we see as the burned rock midden. 

Some of the most famous accounts of cooking in pits 
with hot-rocks come from the American Southwest 
and northern Mexico. For example, Castetter et al. 
(1938:28-29) note the following about pit baking 
agave among the Mescalero and Chiricahua Apache: 

Pits in which the crowns were baked were about 
ten to twelve feet in diameter and three or four 
feet deep, lined with large flat rocks ... Upon this, 
oak and juniper wood was placed, and before 
the sun came up was set on fire. By noon the 
fire had died down, and on these hot stones was 
laid moist grass, such as bunch grass ... The larg
est mescal crown was selected ... they threw it 
in and threw the other crowns after it. .. After 
the mescal had been covered with the long leaves 
of bear grass and the whole with earth to a depth 
sufficient to prevent steam from escaping. 

Castetter et al. (1938:45) also note the following about 
pit baking among the southern Dieguefio of California: 

In this region, pits averaged six feet in diameter 
with nine feet as the maximum. They were dug 
in sandy soil and lined with boulders, the latter 
often extending high enough on the margin to 
form a raised rim ... after the boulders were suf
ficiently heated a matting of agave leaves were 
laid. Upon this the agave flower stalks or crowns 
were placed, and in tum covered with another 
layer ofleaves. The charge was then baked over 
with sand ... The pits were used over and over 
again each season. Due to the clearing out of 



the pits and replacement of fire-cracked boul
ders with new ones, some pits have a marginal 
refuse dump of considerable size. 

The preceding accounts (see also Barrett and Gifford 
1933; Beals 1932; Bell andCastetter 1941; Boas 1930; 
Carlson and Jones 1940; Castetter and Opler 1936; 
Castetter and Underhill 1935; Chestnut 1902; Hardy 
1977; Holt 1946; Hough 1907; Kroeber 1932; Opler 
1941; Pennington 1963; Sapir and Spier 1943; Smith 
1933; Sorenson 1976; Tunnel and Madrid 1990) il
lustrate some basic steps followed in the construction 
and use of an earth oven for cooking foods that re
quire long-term exposure to heat. This includes dig
ging a pit, laying in collected stone, adding fuelwood, 
and setting on fire. Once the fire has burned down 
and the stones are sufficiently hot, a layer of vegeta
tion is laid down to protect the food from the hot coals 
and rocks (moist insulating material also provides 
much needed moisture during the cooking process). 
The food being cooked is loaded, more insulating ma
terial is added on top ofthe food, and fmally an earthen 
cap is applied to the top of the mass. Once adequate 
time has passed for cooking, the oven is dismantled, 
the food removed, and the process repeated (Figure 
7-3). And, as noted among the southern Dieguefio of 
California, heaps of discarded rock begin to accumu
late on the periphery of the oven facility with each 
season of use (Castetter et al. 1938:45). 

Of the various components and steps (pit, stones, 
fuelwood, packing material, food, earthen cap) in
volved in constructing and using an earth oven, all 
but the earthen cap component/step have received at
tention and quantification by archaeologists. For ex
ample, researchers often measure pit lengths and 
depths to estimate potential volumes offood(s) being 
processed. Depending on the types of food and cook
ing environment, these data then can be used to esti
mate the caloric output of the feature per cooking 
event. The size, weight, and type of stone used are 
often considered to estimate the amount (kgs) of wood 
needed to fire the oven and heat the stones, which in 
turns informs us about long-term cooking/heating per
formance of the facility and the energy that went into 
an individual firing event. 

127 

The earthen cap, which is the last but critical step in 
the process and functions as a thermal barrier, seals 
the oven and allows the food to cook. Like the heat
ing element, the earthen cap is an essential compo
nent of the oven; in fact, the earthen cap may be the 
most critical component of the earth oven. Construct
ing an earth oven, collecting the resources and mate
rials, digging the pit, firing the oven, and so on, take a 
great deal of energy to successfully cook food with 
hot-rocks (see Thoms 1989). A haphazardly con
structed cap, one that is too thin or does not adequately 
cover the feature, will result in rapid heat loss and 
undercooked food. Simply, a successful eatih oven is 
only as good as its heating element and earthen cap. 
All the labor that goes into collecting the fuelwood, 
stone, food, and firing the oven, would be lost if an 
inadequate cap were applied. 

The earthen cap, as illustrated in the two accounts of 
pit baking cited above, is the final stage in earth oven 
construction. The importance ofthe earthen cap in the 
pit baking of foods has been unappreciated by us, and 
probably most researchers. The amount of sediment 
required to properly seal an oven is not well 
documented in the ethnographic or experimental 
literature. Experimental research conducted during the 
course of these investigations suggests that even a 
moderate size oven, just a meter in diameter, required 
almost haIfa cubic meter of sediment (490 kgs [1,080 
Ibs] of sandy loam) to adequately seal the oven (see 
Appendix D). 

The crux of this chapter focuses on the earthen cap 
used to seal ovens and the sediment borrowed for its 
construction. For the following discussion we make 
the assumption that foods cooked in hot-rock ovens 
were covered and sealed with earth. This assumption 
is probably a fair one, as most ethnographic accounts 
of cooking in earth ovens describe an earthen cap. 
While other forms of sealing the oven, such as with 
animal skins, are possible, sediment appears to be the 
most effective cap. If earth was used to cap ovens and 
middens represent the discarded capping materials of 
cooking events, then the likelihood that ground dis
turbance resulted from gathering sediment for caps is 
a distinct possibility. 
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Figure 7-3. Idealized earth oven. Initially a pit is dug (1) and the sediment from the excavated pit piled on the 
edge. The pit is loaded with fuelwood and set afire and stones tossed on the fire. Once the fire has died down (2) 
and the stones are sufficiently heated, the stones and coals are spread evenly over the bottom of the pit. The 
packing material is added (3), then the food, more packing material, and fmally the earthen cap (4). Note that the 
sediment excavated from the original pit is used as well as additional borrowed sediment. Once the food has 
been cooked, the oven is dismantled (5) and the cooked food removed. The borrow pits around the oven are 
filled with detritus associated with the dismantling of the oven. The entire process is repeated (6 and 7) and the 
waste of repeated cooking events accumulate (8). 
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Figure 7-4 shows a 1906 photograph of a White Moun
tain Apache woman and children covering (sealing) 
an oven loaded with agave. Given the size of the 
women dumping the basket of earth on the oven, the 
earthen cap probably was over one meter in height 
and covered an area approaching three meters in di
ameter, though the cap may have been 30-60 cm (12-
24) inches thick. This suggests that the underlying pit 
was fairly large and could have held several hundred 
pounds of agave. Several things are impOliant in the 
photograph. First, the size of the earthen cap suggests 
a considerable amount of sediment is needed to seal 
the oven. As discussed above, a small, experimental 
oven constructed during the course of this project re
quired over 1,000 pounds of soil, which only formed 
a mound approximately 50 cm in height, to effectively 
seal a small oven (see Appendix D). Based on the size 
of the cap depicted in the photograph, several tons of 
sediment must have been gathered and borrowed to 
seal the oven. The second important detail illustrated 
in the photograph is the children collecting what ap
pears to be sediment for the woman to place on the 
oven. While one child is collecting sediment from near 
the oven, the two children in the background are col
lecting sediment some distance from the oven proper. 
In other words, sediment is being borrowed from a 

variety of locations throughout the area. It is signifi
cant that Black (1997: 175-176) notes that a midden 
at 41 MK8 was dug into the underlying sediment and 
this must represent the borrowing of sediment, per
haps for capping material, at that site. 

Also visible in the photograph, stones and other ma
terial have been incorporated into the cap in the bor
rowed sediment. This material includes stones of 
various sizes and miscellaneous sticks and other per
ishable remains. Some of this transported material is 
more visible in a closer photograph of the oven after 
it was opened (Figure 7-5). In this photograph, a White 
Mountain Apache woman and man are removing the 
agave hearts from the central portion of the oven with 
long sticks. In the foreground are the stones and other 
material along the edge of the dismantled oven cap 
that has been spread around the pit as it was removed. 
There is no doubt that this cap included much smaller 
material not easily visible in the photograph. 

The borrowing of sediment to cap earth ovens is a cul
tural formation process (Schiffer 1987; Tani 1995) that 
has been under appreciated in midden formation stud
ies in Texas. The process of borrowing sediment will 
not only result in the transport of sediment throughout 

the site area, but will act 

Figure 7-4. White Mountain Apache (Arizona) sealing an earth oven used to 
roast agave hearts. Photograph taken in 1906 (reproduced with permission 
ofthe Smithsonian Institution). 

as a medium to move and 
mix artifactual material as 
well. Whether sediment is 
being borrowed to build 
an adobe orrammed earth 
wall in the American 
Southwest or Middle 
East, or to construct an 
earthen mound for a 
house or a temple in the 
American Southeast or 
central Mexico, the dis
placement of cultural and 
non-cultural materials in 
artifact-laden sediment is 
well-known. This process 
is recognized among re
searchers working with 
anthropogenically dis
turbed deposits. However, 
the implications of the 
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Figure 7-5. White Mountain Apache opening the 
same oven depicted in Figure 7-4. Note the long 
sticks being used to move the agave heads and 
the rocks and other materials mixed in with the 
sediment that once was the cap (reproduced with 
permission of the Smithsonian Institution). 

secondary transport of artifacts in sediment borrowed 
and gathered on Texas burned rock midden sites has 
not been considered in detail. While investigators like 
Treece etal. (1993a:528), Black (1997:256), and Black 
and Creel (1997 :280) have discussed this formation pro
cess, its impact on midden chronology and function has 
not been fully developed. It is our limited understand
ing of this most basic physical process that has impeded 
research of these cultural deposits. 

If a mass of charred and fragmented stone in a mid
den represents the residue of a small number, or per
haps even hundreds of firing events, then it must have 
also included the same number of earthen caps.s We 
learned from our experimental oven (see Appendix 
D), that sediment excavated from the initial pit could 
be used in the construction of the cap. However, it 
was necessary to add (borrow) additional sediment 
to properly seal the oven. Following the initial firing, 
it is possible to recycle sediment used in the construc
tion of the next cap, much the same way cook-stone 
and packing material can be recycled. However, re
cycling sediment for reuse is much like excavating a 
deep unit; frequently the backdirt is insufficient to 
fill the hole. We argue for a similar problem in recy
cling sediment for earthen caps. While we do not sug
gest that each firing event would require a fresh load 
of earth for the cap, we do think that sediment will 
need to be continually borrowed for cap construction. 
This is simply a function of sediment being spread 
about during the dismantling of the oven. As the num
ber of firings increase in a given location, the amount 
of thermal fractured and discarded rocks grows as well 
(see Black 1997:265-266). As the earthen caps are 
dismantled and sediment settles in the interstices of 
the stone, more sediment is required with subsequent 
firings. 

The amount of sediment borrowed following the ini
tial firing is not known. These data do not exist in the 
ethnographic or experimental literature concerning 
earth ovens. Even if the majority of the sediment 
from each cap was re-used in the next firing, for ex
ample 70-80 percent, a large amount of borrowed 
sediment would be needed throughout the use-life of 
even a moderate size midden, assuming their use as 
ovens. In the case of Culebra Creek, this would repre
sent many cubic meters of borrowed sediment weigh
ing several tons. 

Large amounts of borrowed sediment would be needed 
for even one season of oven use. As illustrated by the 
White Mountain Apache, sediment is borrowed from 
in and around the cooking facility. We refer to this 
area as the borrow zone. The borrow zone would be 

5 Black (1997 :265-266) calculates the amount ofbumed rock in various middens and then estimates the number of 
ovens represented by these middens; however, these estimates are based on rock reuse rates that appear too high. 
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the area within a site that is disturbed by collecting 
sediment. The size of this area could depend on a num
ber of factors such as the size and location of the oven 
area, location of the cooking facility within the site 
and its relation to other features or activity areas, depth 
of unconsolidated sediments, number of working in
dividuals, total number of individuals to be fed, per
sonal preference, and so on. Artifacts and other 
materials can be incorporated into the midden through 
secondary processes within the borrow zone. The ear
lier, i.e., premidden, use of the surface on which the 
midden is formed along with the length of time the 
midden was used will determine the temporal and func
tion range of the materials recovered from the midden 
deposit. That is, the artifacts and ecofacts recovered 
during the archaeological excavation of a midden 
along with those discarded by the users ofthe midden 
will represent the range of prehistoric activities that 
transpired on or near the midden. Black and Creel 
(1997:280) called this process inc01poration and 
clearly distinguish it from scavenging. Thus, depend
ing on previous occupations and the rates of sedimen
tation on the site, the excavation of borrow pits may 
incorporate materials dating thousands of years 
earlier into the midden deposit. 

This is not to say that all artifacts and ecofacts recov
ered from middens are in a secondary context, clearly 
they are not. But determining which materials inform 
us about true midden use and function, and which ones 
have been introduced via borrowing, remains a diffi
cult task. The movement and consolidation of these 
materials into the midden can result in the mixing of 
temporally and functionally unrelated materials. This 
model of disturbance and transportation of artifacts 
from different stratigraphic contexts into a single an
thropogenic node is, we propose, exactly what so many 
middens in Texas represent. Some artifacts and other 
materials may remain in their original discard locus, 
however original contexts are difficult to determine. 
This range of materials leads many researchers to the 
conclusion that middens were multi-functional facili
ties, as evidenced by artifact and fauna variety, and 
that these activities transpired over thousands of years, 
as evidenced by the wide-range of diagnostic points 
found within them. 
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As argued here, the content of middens is largely a 
function of the size of the zone of borrowing and the 
activities, both before and during midden use, that fall 
within that zone. This may include everyday activi
ties that are contemporaneous with the use of an earth 
oven facility, but may also include cultural materials 
from activities that are organized very differently and 
have nothing to do with the use of a location for cook
ing foods in earth ovens. It is also interesting to note 
that some middens have few artifacts, while others 
have a great many. While this may, in part, be a func
tion of archaeological excavation strategies and meth
ods-screen size, placement and number of units, or 
preservation in the case of flora and fauna, it does 
pose an interesting question. Under the proposed 
model of midden formation, content is directly related 
to past and current activities occurring within the zone 
of borrowing. On sites where the oven facility(ies) is 
(are) located on the periphery of the camp (Hard and 
Snyder 1997), and if few pre-midden activities tran
spired in this location, then the amount of material 
available for incorporation into the midden during the 
borrowing of sediment could be limited. If the oven 
facility is placed in a location where previous activi
ties resulted in the deposition of material and/or the 
oven facility is located more centrally within the camp 
structure, then the likelihood that materials of many 
periods will be subject to secondary transport is greatly 
increased. 

The role of the oven facility or site within the organi
zation of the settlement may have a dramatic impact 
on the content of middens. This point is well illus
trated at Fort Hood. As stated in the onset of this chap
ter, Fort Hood researchers (Abbott et al. 1996; 
Kleinbach et al. 1995) have drawn a distinction be
tween middens and mounds based on surface morphol
ogy, structure, and content. Abbott et al. (1996:582) 
state that "mounds and middens on Fort Hood are in
deed structurally and artifactually distinct classes of 
features representing different types of prehistoric 
behavior." The Fort Hood researchers note that all 
(n=18) of the artifact-poor mounds are located in up
land settings and that of the middens (n=55), the ma
jority (83.9 percent) are located in lowland areas 
(Abbott et al. 1996:Table 8.9). An important distinc
tion between upland and lowland settings is the avail
ability of water and other resources that thrive in these 



environments. The lowland midden sites are situated 
on alluvial and colluvial deposits located along or near 
valley margins: valleys that have water. The upland 
mound sites however, are located away from these 
valleys on benches and eroded surfaces that are sub
ject to sheet wash and slope wash sedimentation 
(Abbott et al. 1996:610). We argue that these two set
tings offer very different settlement opportunities for 
prehistoric groups. 

While both upland and lowland settings were chosen 
for the construction of earth ovens that resulted in the 
accumulation of middens/mounds, they did not play 
similar roles in the larger settlement system. Under 
the model of midden formation argued here, the 
middens, with their greater artifact numbers and vari
ety, are located in better-watered areas, areas that may 
have been preferred for a greater range of non-oven 
related activities and reoccupied often. These more 
heavily used locations result in a greater amount of 
material that could be incorporated into the midden 
via borrowing. Conversely, upland settings located 
away from the better-watered valleys may have been 
less attractive places on the landscape, resulting in 
fewer occupations and less artifactual material being 
generated. This decreases the likelihood of archaeo
logical materials being incorporated into midden/ 
mound deposits. These upland settings may represent 
primarily special-activity or limited-use locations with 
the lowland settings hosted both limited or special 
activities as well as more complex residential uses. 
We do not see the function(s) of the large, burned rock 
features (mounds and middens) as being different at 
these two settings. As the Fort Hood researchers point 
out, their strongest argument concerning the differ
ences in these features concerns artifact content 
(Abbott et al. 1996:594). The artifact content, we ar
gue, is a function of the material lying within the zone 
of borrowing: the greater the activity (both past and 
present), the more material that is likely to be incor
porated into the midden deposit. 

Equally important in the formation of middens is what 
happens to these deposits once they fall into disuse. 
The borrowing of sediment for the construction of 
earthen caps directly impacts the site area, and 
indirectly affects the site by altering the immediate 
environ and promoting erosion, resulting in 
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anthropogenic induced sedimentation on and around 
the area of disturbance and the midden. The following 
section discusses midden erosion. 

Middens as Lag Deposits 

As ovens are built, fired, dismantled, and rebuilt, a 
ring or arc of discarded rock from heating elements, 
sediment from earthen caps, and vegetal material (i.e., 
packing material), begins to accumulate and grow 
upward and outward with each fIring. Figure 7-6 shows 
a simulated and experimental earth oven constructed 
by CAR investigators (see Appendix D). The ring of 
spent and discarded material represents a number of 
fIrings and forms a low mound around the center of 
the oven pit. As the experimental oven and the 
dismantled White Mountain Apache oven shows 
(see Figure 7-5), the amassing pile of waste is 
dominated by sediment, followed by discarded stones 
and other materials. 

During the use-life of an oven, the discarded material 
constituting the ring or arc will be trampled, scattered, 
and disturbed as it serves as a platform or working 
surface for subsequent fIring of new ovens. This was 
evident in our experimental work and illustrated in 
the White Mountain Apache oven (see Figure 7-5). 
As this anthropogenic deposit grows upward and out
ward on the site, its unconsolidated and poorly sorted 
structure is subject to subsidiary processes, such as 
wind and rain erosion. This erosion will result in the 
movement of fIner materials (e.g., sediment, smaller 
artifacts, smaller stones) outward and downslope 
(Evans and Limbrey 1974; see also Milne 1936). To 
get an idea of how this deposit might erode, we simu
lated a rainstorm by shooting water into the air for 
several hours (over a two-day period) with a hand held 
water hose so that it would fall on the deposit in which 
archaeological materials were placed. However crude, 
this simulation did provide useful information and pro
vide insight into some key processes. 

Figures 7-6 and 7-7 are before and after photographs 
of the experimental deposit. The results of the simu
lated erosion were signifIcant. As expected, the ring 
of sediment, stone, charcoal, and chipped stone that 
was placed in the ring washed and lagged downward 



Figure 7-6. Photograph of an experimental midden created by CAR investigators (see Appendix 
D). Note that the ring, or discard, surrounding the oven facility is dominated by sediment, fol
lowed by rock and other material. The last heating element can be seen in the center of the ring. 

exposing the ring of fire-broken stone. The finer sedi
ments washed off the deposit and formed an apron or 
miniature alluvial fan around the edge of the stone 
ring. The center of the deposit, which contained an 
open pit with the remains of the last heating element 
still intact, filled in with sediment. Importantly, char
coal, chipped stone, and various sizes of burned rock 
also moved outward and inward some 15-20 cm from 
the torus of the ring as it deflated downward. 

Additional natural rains through the summer eroded 
the sediment matrix further away from the surface 
rocks, causing them to stand out even more distinctly 
on the torus, and resulting in an upper ring surface 
composed primarily of burned rocks. Also, vegetation 
sprouted on the core (mainly grasses and small weeds), 
on the torus (small-to-Iarge weeds and fewer grasses) 
and outer periphery of the torus (mainly large weeds 
such as sunflower). Beyond the torus edge the 
vegetation cover is the original domestic grass cover 
and is little altered. Additionally, sediment in the 
central core has cracked due to drying. One crack was 
65 cm long and up to 13 cm deep. These cracks were 
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not straight, but composed of multiple segments joined 
at bends and with multiple tributary cracks adjoined 
in a polygonal network of cracks. The erosion, plant 
roots, and cracks all increase the probability of post
depositional artifact and organic material mixing. Also 
these processes would accelerate the decomposition 
of organic materials such as bone and charcoal by 
accentuating wetting and drying cycles. 

The experimental oven points to some revealing 
processes in the formation ofbumed rock deposits. The 
most interesting, from our point of view, is the outward 
movement of sediment, artifacts, charcoal, burned rocks, 
and other materials lying within the deposit when 
subject to erosion. As these materials move due to sheet 
wash, they increase the horizontal extent of the deposit 
and create strata with an anthropic origin (Stein 1990). 
As the midden deposit grows, the apron will increase 
in depth as well, although portions of the apron may be 
covered by the leading edge of the growing midden 
deposit. The apron deposit, as a stratigraphic unit, will 
contain the history of the midden through successive 
erosional events. Under this model of midden formation, 



Figure 7-7. Photograph of the experimental deposit after it had been eroded via water. Note that 
the fmer sediment has been transported outward to form an apron around the ring of now lagged 
stone and that the central pit area is now covered with sediment. 

the mixing of activities and possibly time periods 
through borrowing sediment, could result in reversed 
stratigraphy or at the least a mixed cultural stratigraphy 
in the apron deposit. 

When excavating burned rock middens, archaeologists 
often see the area immediately beyond the densely 
packed charred and fragmented rock (the apron), as 
structurally different from the framework of the mid
den (see Chapter 6). This is an obvious distinction, as 
one is dominated by stone and the other by sediment 
matrix. However, materials within the apron are often 
interpreted as post-midden deposits, especially as one 
moves up the profile. That is, if the apron has any 
depth at all, the lowest levels within a unit excavated 
in the apron, the levels that coincide with the surface 
on which midden sits, will be interpreted as midden
related material. As the depth of the apron increases, 
the higher excavation levels and the materials within 
them are seen as being laid down after the midden 
formed. Attention to how the midden deposit erodes 
reveals that the depositional history of the apron is 
much more complicated. 
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Likewise, the central portion of the midden contain
ing the oven(s), though cleaned out and maintained 
during the use-life of that location, will fill with sedi
ment and materials washing inward from the edge of 
the ring. The core area will contain a deposit very simi
lar to the apron; that is a deposit full of material (arti
facts) that is, in part, temporally and functionally 
unrelated to midden use. However, the fill in the core 
area will or should differ in one important aspect, the 
size of materials. As the core area initially fills, the 
wall and edges are at their steepest angles, thus al
lowing larger materials to move by gravity to the low 
areas. As the area fills and the angle of the walls de
crease, the overall size of materials should decrease 
as a function of gravity. At its highest point, the cen
tral core area should be dominated by matrix. 

Middens as Anthromantles 

The results of our limited but revealing experiment 
clearly demonstrate that once materials and sediment 



enter the midden deposit, they are subjected to geo
logical transport processes during subsequent ero
sional events. If this midden formation model is 
applicable, then burned rock middens formed as grow
ing masses of charred and broken stones used as heat
ing elements in emih ovens. During this process, 
volumes of ash and charcoal were generated by the 
firing and subsequent cleaning of the pit areas, and 
quantities of vegetal material were probably used as 
insulation material and discarded on the midden. Also, 
by-products of processed food and massive quantities 
of refuse-laden sediment used to cap the ovens were 
also discarded on the site. An understanding of how 
these by-products, or spoil, are created is crucial to 
our understanding of these features. However, just as 
crucial is the post-depositional processes that these 
deposits undergo following abandonment. We argue 
that many burned rock middens can best be under
stood as multilayered biomantles (Johnson 1989, 1990; 
Johnson and Watson-Stegner 1990; Johnson et al. 
1987), growing upward and outward through each suc
cessive use and dismantling of the oven facility (Black 
1997). 

Johnson (1990:84; see also Soil Survey Staff 1993) 
defines biomantles as "one or more differentiated layer 
of soil produced by bioturbation." The two most 
widely recognized forms of bioturbation, or 
pedoturbation, are those by burrowing animals (fau
nal turbation) and tree uprooting (floral turbation) 
(Butzer 1982; Hole 1961; Schiffer 1987; Wilkins 1989; 
Wood and Johnson 1978). In the case of faunal 
turbation, the burrowing animal displaces sediments 
and other materials within the burrow upward onto 
the surface into a spoil pile. Likewise, sediment and 
other materials that are attached or intermingled in 
the root system of trees that are blown over by wind 
or other process, will displace materials upward. This 
pedoturbation can result in the destruction of soil ho
rizons and the homogenizing of soil profiles and, in 
the context of an archaeological deposit, destruction 
or obliteration of features, distinct artifact horizons, 
and the vertical and horizontal movement of artifacts 
within the deposit (Johnson 1989; Leach and 
Mauldin 1997). 

Burned rock middens are somewhat analogous to a 
spoil pile left at the entrance to a coyote or badger 
burrow, or an unattended pile of dirt. Through the pas
sage of time, this spoil or pile of sediment, which in 
the case of burrowing and turbative animals, can in
clude a wide range of clasts brought to the surface via 
the burrowing, will erode through subsidiary processes 
such as rain splash, slope wash, and wind, ultimately 
lagging downward through the winnowing and wash
ing out of finer sediment (Milne 1936). In the case of 
our burned rock spoil, with its volumes of dirt and 
other materials, the same process would result in the 
deflation and compression of the mound. The fme
grained matrix, which constitute sediment and micro 
refuse, is subject to transport. This sheet wash mate
rial will then be deposited at the toe of the midden as 
alluvial/colluvial deposits, with the lowest areas re
ceiving the greatest amounts of deposition. 

The midden and its associated off-midden deposits are 
the result of the interaction between human land-use 
and disposal practices within the natural context, 
physiographic, and micro-topographic parameters of 
the site area. The subsequent erosion results in a de
nuded midden, bare of its fine sediment, and more 
tightly packed in its downward movement. Burned 
rock midden deposits are true biomantles, and we sug
gest the term anthromantle to characterize these dy
namic deposits created by humans and subsequently 
eroded by natural processes.6 

The Midden at Culebra 

As outlined in Chapter 6, the excavations at Culebra 
Creek have a long and complicated history. CAR's 
investigations were the third in a series of testing 
projects. The midden, Feature 1, was initially tested 
by Wood in 1993, and it was more fully exposed by 
Price in 1995. With the help of TARL researchers, 
Steve Black and Charles Frederick, Price and his crew 
exposed large portions of the midden in profile by me
chanically excavating backhoe trenches. The profiles 
afforded by the trenching defined the feature 
vertically and, with limitations, horizontally. 

6 Also note that the tenn "anthropic epipedon" has been used by soil scientists (Olson 1981 :Table 22; see also Soil 
Survey Staff 1993) to describe anthropogenic ally created deposits; however, we prefer "anthromantle." 
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evident in the 1995 
investigations (see 
Appendix B), was fully 
exposed in plan view 
(Figure 7-8). In plan 
view, this area was 
visible as a matrix
supported circular 
deposit, measuring 
approximately 3-3.5 m 
in diameter, with few 
pieces of burned rock. 

Figure 7-8. Photograph o/the Gradall removing sedimentfrom the top o/the 
midden deposit. Note the darker area (matrix-supported) in the foreground 
which represents the central core area that filled following disuse. 

Also clearly visible in 
profile was a layer of 
larger stones in the 
rock-supported lower 
portions of the profile 
(Figure 7-9). Later 
excavations in this 
central core area 
revealed a series of rock 
layers (Features 1.2 and 

CAR investigators reopened Price's trenches and 
excavated a number of other trenches in the midden 
area. In addition, a portion of the northern side of the 
midden was exposed with 

1.3) at the bottom of the midden deposit. These layers 
of larger stones stood in stark contrast to the 
surrounding stones and appeared to represent intact, 

a Gradall (Figure 7-8). The 
Gradall work proved to be 
the most illuminating of all 
the mechanical efforts. 
While the backhoe 
trenches revealed key 
information about the 
vertical geometry of the 
midden deposit, the 
removal of the thin layer of 
sediment overlying the 
midden produced a three
dimensional view not 
otherwise visible in the 
backhoe trenches. From 
this perspective, it was 
clear the midden was 
annular in morphology 
with a central sediment
filled core. Importantly, the 
central core area that was 

Figure 7-9. Features 1.2 and 1.3 in the central core areaJollowing excavation. 
The features are visible as a layer of larger stones in the trench profile and at the 
bottom of the excavation units. 
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last use, heating elements used in an earth oven(s). 
After this area within the midden fell into disuse, the 
central core area filled with sediment, burned rocks, 
and artifacts from the surrounding ring. Units 
excavated in this central area produced an 
extraordinary amount of chipped stone debitage. TU s 
8 and 9 alone yielded 11,815 pieces, most of which 
were picked from the heavy fractions of a large number 
of float samples recovered in this area. 

Unless the prehistoric inhabitants were systematically 
dumping refuse in this abandoned core area-a real pos
sibility-this catchment basin filled naturally as the 
edges and tops of the ring or torus eroded downward, 
transporting sediment and materials. As the basin be
gan to fill, the size of the materials that washed into 
this area also should have decreased with the infilling 
of the basin, fmally resulting in only sediment filling 
the upper most portions of the basin. This was clearly 
evident from the profiles and plan views of the central 
core area (see Figures 6-19 through 6-23). 

In addition to the central core features identified in 
the center of the midden, several other features were 
noted. These included layers of large stone within the 
framework of the midden and rock-filled pits at the 
base of the midden. Clearly features other than the 
central core features contributed stone to the midden 
(e.g., Feature 1.1), and archaeomagnetic analysis of 
the burned rock showed these features were intact. It 
appears that the framework or torus of the midden was 
being used as a platform for constructing other ovens. 

These framework features appear to have been con
structed in the discarded rubble originating from the 
central midden oven. At least a dozen or so of these 
features were visible in the trench profiles cut through 
the midden area. The number of features in the pro
file suggest that a great many of these may lie through
out the framework. However, we suggest that the 
majority of the discarded rock that constitutes the 
midden originated from earth ovens built in the cen
tral core area. This is supported by the annular or cir
cular shape of the entire deposit rather than an irregular 
or amorphous shape that would be expected if these 
satellite features were equal contributors to the over
all midden. 
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The rock-filled pits noted along the basal portion of 
the midden were first noted by Price, Black, and Fred
erick.These basal features, as seen in profile, are very 
different morphologically than the features noted in 
the central core area and framework. The actual pits 
themselves were not readably visible, but were rather 
defined by the rocks within the presumed pit. The fill 
of the pits is jumbled and looks very much like the 
structure of the midden framework. These rock-filled 
pits could be due to a number of phenomenon, but we 
think they represent the remains of borrow pits. Simi
lar features are documented on a number of burned 
rock midden sites throughout Texas, but they are not 
interpreted as borrow pits. These borrow pits are lo
cated within the borrow zone and are simply filled 
with discarded material as the midden grows outward 
or filled with eroded material if not covered. 

Unfortunately, this model was developed in the lab 
and experimentally after the final phase of excava
tion was completed on the Area B midden at Culebra 
Creek, and excavation strategies were not designed to 
assess the validity of this model. Nevertheless, evi
dence in support of artifact transportation off the mid
den into the apron (periphery) or the core is presented 
below, and this can stand as a preliminary test of the 
model. However, because three separate testing 
projects with potentially three individual collection 
strategies investigated Area B, an assessment of pos
sible collection bias is necessary. 

Archaeological Collection Biases 

As three separate testing projects were conducted at 
41BX126, it seems prudent to assess possible collec
tion biases between the three field projects. In addi
tion to the size sorting issues, any types or avenues of 
analysis would clearly be influenced by significant 
differences in the collection of archaeological materi
als and artifacts. The most straightforward assessment 
can be made by comparing debitage recovery rates by 
debitage size classes. In order to achieve this, one must 
first calculate the various volumes excavated by 
the different investigators, and these data are presented 
in Table 7-1. These calculations are limited to 
l-x-l-m units in the various areas of the site. 



Table 7-1. Total Volume (m3) of Excavations in l-x-I-m Units by Area and Investigator 

Investi!:mtor Area A AreaB AreaC All Areas 
Wood none 2.2 4.4 6.6 
Price none 5.5 2.7 8.2 
CAR 2.9 10.0 none 12.9 

Table 7-2. Total Number of Lithic Debitage Recovered in l-x-l-m Units by Area and Investigator 

Investil!ator Area A AreaB AreaC All Areas 
Wood NA 1344 650 1994 
Price NA 7404 697 8101 
CAR 1378 15583 NA 16961 

Table 7-3. Lithic Debitage Density per Cubic Meter Recovered in l-x-l-m Units by Area and Investigator 

Investil!ator Area A 
Wood NA 
Price NA 
CAR 475.2 

Lithic debitage totals in these same excavation areas 
are presented in Table 7-2. These numbers represent 
the individual pieces of lithic debitage collected from 
Y4-inch screens. Both CAR and Price also screened 
selected sediments through 1/16-inch screens, but Wood 
did not. By eliminating the 1/16-inch screen data, a di
rect comparison can be made between all three 
projects. Lithic debitage density values can easily be 
calculated by dividing the total number of recovered 
items by the excavated volume (Table 7-3). 

The density values in Table 7-3 strongly suggest that 
dramatic differences exist, especially between Wood 
and the other two efforts. Exactly why the recovery 
rates differ is not clear from this table. The differences 
between the Price and CAR recovery rates is prob
ably not significant since CAR and Price sampled 
portions of the site slightly differently, i.e., midden 
and nonmidden contexts in Area B. A comparison by 
debitage size helps to clarify the situation further. Two 
distribution plots, one for Area B and one for Area C 

AreaB AreaC All Areas 
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610.9 147.7 302.6 
1346.2 258.1 987.9 
1558.3 NA 1314.8 

(Area A was investigated only by CAR), were created 
showing the recovery rates in terms of density and by 
maximum dimension and by investigator (Figures 7-
10 and 7-11). The Area B plot shows that Wood's re
covery is reasonably close to those of CAR and Price 
for the larger pieces of debitage, but dramatically lower 
for the smaller pieces, especially those debitage pieces 
smaller than four centimeters. The differences between 
CAR and Price are not so dramatically different to 
suggest a serious bias. The pattern is similar for Area 
C where Price's and Wood's recovery is dramatically 
different for items smaller than three centimeters (CAR 
did not conduct controlled excavations in Area C). 
These plots appear to suggest that Wood did not col
lect smaller items with the same intensity as the other 
investigators and it appears that his debitage samples 
are biased toward the larger items. This bias makes it 
difficult to investigate ratios between debitage and 
other artifacts, and these forms of analysis, while 
planned, were eliminated and certainly not 
recommended with the data published here. 
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Patterns in Size Sorting 
of Lithic Debitage in Area B 

The above analysis strongly suggests that Wood's data 
cannot be used to assess the size sorting of artifacts 
by post-depositional geological processes in Area B 
or any other area. However, the data collected by Price 
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in 1995 and CAR in 1997 appear to be biased in a 
similar fashion and thus can be used together to assess 
this model. The differences in average size of lithic 
artifacts in the 1f4-inch screened material are presented 
by the four subareas of Area B in Table 7-4. These 
data show that the largest debitage is in the midden 
core and the smallest debit age is in the midden 



Table 7-4. Average Size of Debitage in Subarea of Area B (1i4-inch fraction only) 

Core Framework Periphery Block Excavation 

Ave. Debilage Size (cm) 2.60 

n = 2438 

periphery. If erosion and slope wash were moving 
artifacts horizontally from the surface of the 
framework downslope to the periphery then smaller 
average sizes of debitage in the periphery would be 
expected and help to confirm this general model. As 
the values in Table 7-4 indicate, the periphery does 
have smaller average sizes of debitage. However, one 
would also expect that the core would have, on 
average, smaller debitage than the framework, but the 
reverse pattern is present. It is possible that human 
transportation of sediments and artifacts, i.e., dumping, 
in the core created a size selection of debitage (see 
Appendix E), but this cannot be determined. 

Before tackling the core and debitage size-sorting, the 
argument of natural redistribution of materials can be 
assessed with the frequency and size of debitage in 
TU 11, which is located in the periphery. TU 11 is 
situated immediately downslope (southwest) of the 
midden core and three to four meters from the edge of 
the framework (Figure 7-12). In the northern end of 
the BHT X profile, the midden framework dropped 
off dramatically into a thin layer of burned limestone 
averaging 2-3 stones thick and thinning with distance 
(south) from the midden. TU 11 was excavated to 
sample the off-midden material, but data from this unit 
can be used to help test the likelihood that material 
was eroded off the midden and redeposited on the 
apron in the area classified as the periphery. 

Excavations in this unit consisted of seven arbitrary 
levels beginning at the original ground surface (100.30 
m) and continuing to a depth of70 cm (99.60 m) (Fig
ure 7-13). The upper 10 cm of sediment in the unit 
was not screened or considered a level as it was full 
of modem artifacts and gravel from the initial con
struction of Loop 1604. The counts oflithic debitage 
recovered from this unit along with the average size 
oflithic debitage in the li4-inch fraction are presented 
in Table 7-5. A total of 4,701 pieces oflithic debitage 

2.50 2.29 2.53 

3989 8152 8409 
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was recovered from this unit, which included the 
screened (1i4-inch), and floated C/16-inch) fractions. 
Both fractions are included. 

The greatest number of lithic debitage was recovered 
from Level 4, with 1,358 pieces of debitage. Levels 4 
and 5 also correspond with the densest layer of burned 
rock, and this density can be linked to the scatter of 
burned rock leading away from the midden, as evi
denced in the Unit 11 profile (see Figure 7-13). The 
base of this rock layer represents the surface on which 
the midden was constructed, and this surface is the 
contact between the A and B horizons as well as Sedi
mentary Units ill and IV (see Nordt, Chapter 5). Also 
note that while not depicted in Figure 7-13, limited 
amounts of burned rock were recovered from through
out the various levels in TU 11. 

Average debitage size (see Table 7-5) is larger in those 
levels below the base of the midden in the Sediment 
Unit IllIB horizon (Levels 6 and 7). This material pre
dates midden construction. In levels that are contem
poraneous with the midden or post-date the midden, 
in general Levels 4 and 5, have with the greatest fre
quency of burned rock as well as the largest debitage. 
The increase in debitage from Level 6 to Level 5 re
flects the general increase in artifact density found in 
other units in Area B. At this point it is unclear if the 
burned rocks and debitage in Levels 4 and 5 were trans
ported solely by slope wash. It seems highly likely 
that a portion of this material was discarded or 
trampled in place. However, above the obvious burned 
rock levels, in Levels 1-3, there is a clear decline in 
size except for Level 1. This again suggests that size 
sorting occurs vertically in this portion of the site as 
predicted by the model outlined above. In a large mea
sure, this is probably due to the geological process of 
slopewash and erosion as the periphery filled with sedi
ment washed from the framework of the midden. 
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Table 7-5" Lithic Debitage Recovered from TU 11, Area B-Periphery 

Level Elevation (mbd) Debitage Number Average Midden 
Size (em) Context 

1 100.3-100.2 724 2.44 above 

2 100.2-100.1 737 2.02 above 

3 100.1-100.0 828 2.37 above 

4 100.0-99.9 1,358 2.40 within 

5 99.9-99.8 611 2.44 within 

6 99.8-99.7 244 2.89 below 

7 99.7-99.6 209 3.08 below 
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inspection of the profile for TU s 8 and 9 
(see Figure 6-25) shows that multiple rock 
layers exist and these seem to represent 
multiple episodes of use and filling. 

In addition, the size distribution of 
burned rock from the central core area 
suggest some sorting during in filling. 
Table 7-6 presents the average size of 
analyzed burned rock from TU 8 by 
level. Though less than ideal, the data 
clearly show a trend with the largest 
burned rock at the bottom to smaller 
burned rock in the middle. The increase 
in burned rock size at the top appears to 
reflect the layer of burned rock at the 
top of Feature 1.1 in Figure 6-21. 

Again these results are somewhat 
ambiguous, but if these materials were 
eroded or fell into the core, then they 

Figure 7-14. Average maximum debitage size in TUs 8 and 9 by 
level in the lit-inch fraction. 

were derived from a population of 
artifacts with a specific size distribution. 
The only measure of this population is 

N ow to return to the apparent contradiction of debitage 
size in the midden core. This can be more fully investi
gated by inspecting the average size of debitage and 
burned rock by level in the two core 
excavation units (TUs 8 and 9). 

the samples in TUs 8 and 9. It seems 
reasonable to suggest that the original debitage 
population may have biased the results. This is a 
situation commonly referred to in geological studies 

These 'i4-inch results (Figure 7-14) 
show that in TU 8 average debitage 
size increases from Level 5 to 
Level 2 and then declines in Level 
1. However, in TU 9 debitage size 
generally declines in average size 
from Level 6 to Levell. As most 
of the matrix in TU 8 was floated, 
the size patterns in this unit are 
probably biased by this selection 
process. The 1/16 -inch results do not 
provide a simple pattern either 
(Figure 7-15), nevertheless the pat
terns in TU s 8 and 9 do show a 
similarity in direction of change. It 
could be argued that the 1/16-inch 
material reflects three upward fin
ing cycles from large to small (Lev
els 6 to 5, 4 to 3, and 2 to 1). An 
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Figure 7-15. Average maximum debitage size in TUs 8 and 9 by level in 
the 1116-inch fraction. 
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Table 7-6. Average Size of Burned Rock Recovered 
from TU 8, Central Core Area 

Level A verage Size (em) Number Analyzed 

1 5.62 213 

2 5.72 527 

3 4.73 1345 

4 4.07 887 

5 6.93 383 

6 7.4 30 

as a sediment supply bias. In other words, if only large 
pieces of debitage are available for transportation, then 
only large debitage will be moved by erosion or 
gravity. Although not a strong argument, the general 
decline in 1;4-inch debitage size in TU 9 and the final 
decline in TU 8 and the cycles in 1/16-inch debitage do 
suggest that size sorting did occur during the in-filling 
of the midden core. It is also important to realize that 
the side wall of the central core cooking feature 
probably was steeply sloping, and that material could 
easily dislodge from any of the exposed layers, and 
thus reduce the size sorting effect of slopewash. While 
we do not consider these results to be conclusive, they 
do support the model presented in the beginning of 
this chapter. That is, as the central core area fills with 
sediment following abandonment, artifacts and other 
materials will erode and wash into the low area. The 
materials should decrease in overall size as the angle 
of the core area walls decreases through filling. 
Importantly, the excavation in the core area revealed 
substantial quantities of debitage overlying the last 
use features identified in this area, suggesting this 
material was deposited after the central core area fell 
into disuse. In the future more carefully collected data 
should be amassed to further investigate this issue. 

It also appears that within the sediment mantle that 
formed the apron skirting the midden, burned rock and 
artifacts were deposited as the midden was used, grew, 
and eroded. This is indicated by the presence ofbumed 
rock and a large number of chipped stone artifacts 
situated stratigraphically above the surface (Unit IIIIIV 
contact) on which the midden was constructed and 
spread. It is highly likely that these materials were 
transported and deposited by both human and geological 
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processes. Additionally, there is evidence that these 
materials were further mixed by both faunal and floral 
turbation (rodents, insects, and roots), however these 
processes appear to be minor when compared to the 
anthropogenic and geologic processes outlined above. 
It is also clear that no significant post-midden 
occupation, such as a Late Prehistoric habitation, 
occurred at the site, and it is not a source of more recent 
materials mixed with the pre-midden and midden 
occupations. 

Mixing of materials (pre-midden and midden occupa
tions) can be monitored by looking at the distribution 
of diagnostic artifacts (see Chapter 6). The presence 
of Middle Archaic proj ectile points above or with Late 
Archaic projectile points in a number of contexts 
strongly suggests a process ofturbation. While faunal 
and floral turbation may share some of the blame, we 
must also consider the distinct likelihood that these 
materials were transported to the midden in borrowed 
sediment and subject to further movement as the mid
den eroded during and after use. The same processes 
that move artifacts, also transport and move wood char
coal and fauna. This was evident at Culebra Creek 
where a number of assays from the midden suggest 
several millennium of use and the assays in the core 
were reversed. The radiocarbon assays on fish otoliths 
may also reflect the mixing of older materials into 
younger deposits, although their consistently older as
says suggest that issues concerned with old carbon 
update must be considered as well. These arguments 
indicated that we cannot simply take the earliest and 
latest radiocarbon dates and propose the midden was 
used during this time period. Dated materials from 
earlier and unassociated occupations could be incor
porated into the midden and then selected for radio
carbon analysis by archaeologists. 

Conclusion 

The purpose of this chapter has been to discuss a set 
of cultural and natural formation processes that have 
resulted in the accumulation of large, burned rock 
features. Site formation studies, for the most part, have 
been either not discussed in burned rock midden 
research, or discussed very selectively, although see 
Black 1997 and Ellis 1997 for excellent recent 



exceptions. The lack of attention to formation studies 
has put researchers at a disadvantage, resulting in 
decades of often complex interpretative scenarios for 
explaining these enigmatic deposits. Understandably, 
artifactual content of middens has driven current 
hypothesis concerning midden fonnation and use. The 
content as argued here may have resulted from a 
complex set of cultural and natural processes. The 
cultural behavior of borrowing sediment for use in 
earthen caps has played a poorly realized role in the 
formation of midden deposits, and when 
complemented by natural erosional and pedogenic 
processes, this has resulted in the homogenizing of 
site stratigraphy and activities into a single 
anthropogenic node. 

The term anthromantIe has been introduced to 
characterize the complex and bioturbative nature of 
these deposits. Human activities associated with their 
formation have resulted in the direct and indirect 
deposition of sediment and materials within a very 
limited space. As a result, the way we excavate and 
interpret these deposits should take into account the 
potential effects of rain splash and sheet wash on 
forming strata within and around the midden. 
Anthromantles should not be treated as flat, stratified, 
or undisturbed. They are not. Areas within and around 
these deposits may reflect a convoluted use and 
depositional history that must be considered during 
excavation and subsequent analysis. This also requires 
archaeologists to question the association of materials 
(all materials) in space and to develop methods for 
addressing this most basic issue. 

Clearly the presence of mass quantities of charred and 
fragmented rock (and features within) should be our 
vehicle to understanding the role(s) these features 
played in hunter-gatherer subsistence, cooking tech
nology, and landscape use. If we can accept the fact 
that varying amounts of the midden deposits might be 
in a secondary context, then the utility in interpreting 
these features using artifact context is limited, or at 
the very least not straight forward. Armed with this 
knowledge and by using well designed investigation 
strategies and approaches, we can begin to more fully 
understand this most ubiquitous archaeological phe
nomenon of the Edwards Plateau. Continued persis
tence in using artifact content and distributions to 
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understand midden function and chronology, except 
at a gross (macro) scale, probably will not shed light 
or new insights on the processes responsible for the 
formation and alteration of burned rock middens. 

The forgoing model, developed as the analysis pro
gressed, has suggested some basic cultural and geo
logical processes for midden formation. This model, 
when applied to a site that has been excavated with 
these processes in mind, should be able to fully assess 
the potential and limitations of the proposed model. 
The data collected at Culebra Creek was not collected 
with this model in mind. The limited excavations by 
CAR, and the two previous TxDOT projects, focused 
on a very specific research and management questions. 
As such, the current project is not a robust test of the 
model. However, the collected data do suggest sup
port of the model. Importantly, the foregoing analysis 
(see also Chapters 6 and 8) reveals that some of our 
expectations about the movement of materials will be 
complicated. 

It is hoped that the proposed model of midden forma
tion can be utilized in future midden studies. It is no 
great secret that many archaeologists in Texas see these 
deposits as mixed and thus lacking in research poten
tial. The current attitude about middens is an under
standable one, as agencies who pay for the excavation 
and analysis of these deposits often see little return 
for the resources and energy expended and research
ers believe their time could be more profitably spend 
investigating other types of sites. If we can begin to 
see middens for what they are, anthromandes, then 
we may be able to unravel the analytical potential of 
these deposits. Until researchers more critically evalu
ate what they are inferring from the content of 
middens, no substantial progress will be forthcoming. 

In closing, we realize the foregoing discussion on mid
den formation may not be popular. It is also likely 
that the theoretical framework laid out will be found 
lacking, and will require improvement and modifica
tion in future studies. But it is a start-and we believe 
a start in the right direction. 



Chapter 8: Artifact Analysis 

Wilson W. McKinney, C. Britt Bousman, David L. Nickels, 
and Kaylee A. McRae 

Introduction 

This chapter describes the methods used to catalogue 
and analyze the artifacts collected at the Culebra Creek 
site, 41BX126. Over 60,000 artifacts were recovered 
during the excavations in 1993, 1995, and 1997. These 
artifacts are broken down into categories of Prehis
toric and Historic. The Prehistoric artifacts were fur
ther divided into chipped stone and incised stone 
categories. Since only a few Historic artifacts were 
recovered, each specimen is discussed individually. 

Prehistoric Artifacts 

Chipped Stone 

In total, 60,067 chipped-stone artifacts were recov
ered during the 1993, 1995, and 1997 excavations at 
41BX126. During the analysis, the artifacts were sub
divided into the following classes: projectile points 
(n=69), bifaces (n=199), unifaces (n=427), cores 
(n=52), choppers (n=2), and unmodified debitage 
(n=59,318). After artifacts were catalogued, classes 
were analyzed according to a variety of attributes. The 
chosen attributes provided a thorough technological and 
morphological characterization of the lithic assemblage 
at the Culebra Creek site. The attributes for each ar
tifact class are defined below. 

Projectile Pomts 

One of the smaller classes of chipped stone artifacts 
is projectile points. This class, however, is one of 
the more important artifact categories because it 
can provide information on cultural affiliations and 
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chronology. For projectile points, the following attributes 
were recorded: raw material type, raw material qual
ity, burning, projectile point subgroup, projectile point 
type, serration, beveling, completeness, break type, 
maximum length, blade length, blade width, haft length, 
neck width, base width, and maximum thickness. 

No Late Prehistoric arrow points were found at Cul
ebra Creek, only Archaic dart points. Each point was 
classified into one of the following subgroups: dart 
point, dart point preform, or dart point blank. In this 
system, blanks are usually bifacial artifacts that ap
pear to be the proper shape and size to be made into a 
dart point, but they lack any notching and therefore do 
not have barbs or shoulders. No blanks were identi
fied in the collection from the Culebra Creek site. Pre
forms are recognizable as a stage of dart point 
manufacture in that they have barbs and/or shoulders 
but were not completed. Therefore, any incomplete 
projectile point with a manufacturing break was clas
sified as a preform rather than as a finished point. 

Dart points and preforms were then assigned to a pro
jectile point type based on the commonly accepted point 
typology developed by others for central and south 
Texas (e.g., Turner and Hester 1993). Points which 
could not be assigned with confidence to a previously 
established type were coded as either "untyped" or 
"untypable." The former term indicates that the point 
does not conform to any known or defmed type. The 
latter designation was generally reserved for fragmen
tary specimens lacking enough diagnostic attributes to 
determine their size or shape. 

If a point was incomplete, the break was coded as 
either use/resharpening related, manufacture, post
depositional, or indeterminate. Length and width 
measurements were made only for those dimensions 
that were complete. 



Dart Points 

Sixty diagnostic dart points, two diagnostic dart point 
preforms, and seven untypable dart point fragments 
were recovered from investigations during 1993, 1995, 
and 1997 at the Culebra Creek site. All but one a Ped-, 
ernales point (SC21), are made of fine-grained chert 
and several have been burned or were otherwise ex
posed to intensive heat. The preforms can be classi
fied as Pedernales, and are described with that type. 
Three of the relatively complete points could not be 
assigned to a type, even approximately, while four frag
mentary bifaces, although clearly parts of dart points, 
lacked necessary identifying features. These will be 
discussed at the end of this section. No arrow points 
were recovered from any part of the site. 

Bell 
Bell dart points were defmed by Shafer (Sorrow et al. 
1967: 12, 14, Figure 10) as a provisional type on the ba
sis of 14 specimens recovered from lower levels at the 
Landslide site (4IBL85) at Stillhouse Hollow Reservoir. 
Noting the excellent workmanship of the type speci
mens, Shafer singled out their large barbs and overall 
thinness as distinctive attributes, and distinguished them 
from Shumla, Marshall, and Castroville points, all oc
curring later in the archaeological sequence. The refer
ence to Shumla was necessary because Suhm et al. 
(1954:480, Plate 119) had illustrated at least one Bell 
point with the type description for Shumla. Shafer's 
defmition of Bell gained rapid acceptance (Jelks 1978; 
Wesolowsky et al. 1976). Subsequently, Prewitt (1983) 
distinguished Bell and Andice points, principally on the 
basis of the greater size and stem length of Andice. 
While Weber (1986) argued that there was no typologi
cal separation between Bell and Andice when a large 
sample was subjected to quantitative analysis, the dis
tinction, nevertheless, has since been accepted as valid 
(Turner and Hester 1993:80). 

The position of Bell points in a larger tradition 
transcending central and southwest Texas was first 
noted by Parker and Mitchell (1979:26-27) and Story 
(1985:36), who pointed out the resemblance of the 
supposedly Early Archaic Bell and "Early Barbed" point 
types to the Middle Archaic Calf Creek type of 
Oklahoma, Arkansas and Southern Missouri, with an 
estimated age of6950-4950 B.P. Johnson (Johnson and 
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Goode 1994:24-25), in his detailed reconsideration of 
the Texas archaic, recognizes that Bell points are 
intrusive from the eastern Woodlands, brought in by 
bison hunters during what he designates the Bell/Calf 
Creek interval of the Middle Archaic about 5600-4300 
B.P. Collins (1995:383-384, Table 2) calls it the Bell
Andice-Calf Creek interval of the Middle Archaic from 
about 6000 B.P. to as late as 5000 B.P. Hester(1995:437-
438) sees a "Calf Creek Horizon," including Bell and 
Andice, as part of his Early Basal Notched Horizon 
spreading across southern Texas into northeastern 
Mexico. He dates this period to about 5450-4450 B.P. 

One Bell point and one "probable Bell," both incom
plete, have been recovered during the course of in
vestigations at41BX126. The Bell point (Figure 8-1a) 
is of mottled gray chert and is missing all or part of 
both barbs, a large part of one blade edge, and a small 
part of the tip. Edge damage on both sides of the scar 
left by the missing tip suggest the point has been used 
as an awl or drill, with or without prior modification. 
Though damaged, the blade of this point is well within 
the typical range. The stem is 11 mm long and 14.5 
mm wide at the neck, expanding to 21 mm at the base. 
Thickness is 6.5 mm. This artifact was identified origi
nally as an "Early Comer Notched" or "Early Barbed" 
dart point (Wood 1994:20). It is from Area C, TU 5, 
Level C. 

The point identified as a "probable Bell" (Figure 8-1 b) 
is a proximal fragment of dark brown chert, broken 
diagonally just above the barbs. It is heavily fire dam
aged, with potlid fractures on the stem and neck of 
one face. The tip of one barb and the comers of the 
slightly expanding base are missing. Even in undam
aged condition, the barbs are quite short for a Bell 
point, and the remaining edges ofthe blade are atypi
cally straight and parallel. Width at the barbs is 36 mm. 
The stem is 11.5 mm long and 16.5 mm wide at the 
neck. Maximum thickness is 7 mm. This point is from 
the midden periphery, Area B, TU 11, Level 7. 

Bulverde 
The Bulverde type has been variously assigned to the 
Early, Middle and Late Archaic, depending on the 
investigator and the region. The type was originally 
named "Bulverde Barbed" and ascribed to the Edwards 
Plateau aspect (Late/Transitional Archaic) by Kelley 
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Figure 8-1. Diagnostic artifacts. a: Bell; b: probable Bell; c: Bulverde; d, e: possible Bulverde; f, g: Carrizo. 
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(1 947a: 124, Plate 14; Newell and Krieger 1949: 170, 
Figure 59) in a restricted segment of central Texas 
along the Colorado River northwest of Austin, Texas. 
Miller and Jelks (1952:176) defined the type, and Suhm 
et al. (1954:404) broadened both the spatial and 
temporal distributions to the whole of central Texas 
from about 4950-1450 B.P. Since that time, Bulverde 
has been assigned to the Clear Fork and Middle 
Archaic/Round Rock phases at Canyon Reservoir 
(Johnson et al. 1962), the Early Archaic/Clear Fork 
phase at Camp Bullis (Gerstle et al. 1978:65), and the 
Marshall Ford phase of the Middle Archaic (Prewitt 
1981a:79), leading Black and McGraw (1985:116) to 
comment that the type may be long lived. Turner and 
Hester (1993: 82) place the type late in the Early 
Archaic ca. 4950-4450 B.P. Johnson, in his 
reassessment of the central Texas Archaic (Johnson 
and Goode 1994:29-30), moves up the start of the Late 
Archaic to about 4250 B.P. and opens the period with a 
"Bulverde interval." Johnson suggests that the 
Bulverde type is intrusive onto the Edwards Plateau 
from the north or northeast, and represents the 
beginning of a style (and cultural) continuum including 
Pedernales and Montell intervals. Collins (1995:384, 
Table 2) follows this, but suggests an even earlier start 
for the Late Archaic and dates the Bulverde interval 
ca. 4000-3000 B.P. 

The relatively broad blades of the Bulverde type are 
usually triangular with straight to convex edges, some
times almost leaf-shaped, with prominent shoulders that 
are usually barbed, sometimes square. Rectangular or 
slightly contracting stems are characterized by basal 
thinning that produces a wedge shape and often forms 
a sharp edge at the base, which may be slightly con
vex or concave but is usually straight and often with 
slightly rounded comers. 

One Bulverde stem fragment and two possible Bul
verde points have been recovered at the Culebra 
Creek site. The Bulverde proximal fragment (Figure 
8-1 c) is made of pinkish tan chert, possibly heat treated, 
with strong shoulders. Basal thinning produced a 
wedge-shaped cross-section for the proximal half of 
the stem. The point is 30 mm at the barbs and has a 
stem that is 16 mm long, 20 mm wide at the neck and 
18 mm wide at the base. It is 8 mm thick. This point is 
from the midden periphery, Area B, TU 20, Level 3. 
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A possible Bulverde point (Figure 8-1 d) is classifiable 
as such only on the basis of the shape and cross-sec
tion of the presumed stem. The massive blade ofthis 
specimen has been considerably resharpened, leaving 
a 12-mm-thick knot at the midpoint of the artifact 
(which is 49.5 mm long) that may have inhibited fur
ther rejuvenation to remove step fractures visible 
around the tip. Extensive lateral reworking has resulted 
in the absence of clearly identifiable shoulders, mak
ing it difficult to specify where the blade ends and the 
stem begins. In this aspect, it resembles the "stubby" 
points associated with Bulverde points at 41BX228 
(Black and McGraw 1985:116, Figure 20). The widest 
(26 mm) and thickest (12 mm) parts of this artifact 
roughly coincide, producing an even contraction from 
midpoint to the slightly rounded comers of the base 
and an equally regular diminution in the wedge-shaped 
cross-section from midpoint to base, which measures 
12 mm across. This point was recovered from the mid
den framework in Area B in the wall of Trench G, ca. 
90 cm below surface. 

Figure 8-1 e is a possible Bulverde made of dark gray 
chert grading to subcortical material and is missing the 
barbs offboth shoulders. The lateral edges are lightly 
serrated. This point is 53.5 mm long and 8 mm thick at 
the shoulders. The stem is 18.5 mm long and 21 mm 
wide at the neck, with slightly concave edges con
tracting to 18 mm at the base, which is wedge shaped 
and slightly concave. The stem appears to be slightly, 
perhaps fortuitously, beveled on one left edge. Because 
of its deep stratigraphic position in the site, this point 
was closely examined for its resemblances to both 
Nolan and Travis types. This point was recovered from 
the block excavation in Area B, TU 16, Level 5. 

Carrizo 
This triangular unstemmed point with a deep, distinc
tive U-shaped notch centered in the base was defined 
by House and Hester (1967) and is found primarily in 
Dimmit, Zavala, LaSalle, and Frio counties of south 
Texas (Hester 1980:98), although specimens have 
turned up in other areas of south central Texas as well 
(Weir 1979:26, Figure lOt; Woerner and Highley 
1983: 6), including Bexar County (Black and McGraw 
1985:127, Figure 23e; Fox 1975:Figure 4q). Initially 
assigned simply to the Archaic (Hester 1980), the 
timespan for this point style has since been narrowed 



to the south Texas Middle Archaic about 4450-2350 
B.P. (Hester 1995:438). 

V sually exhibiting excellent workmanship and fine flak
ing, Carrizo points have straight to slightly convex lat
eral edges and may have a convex to straight base 
with rounded corners. The latter, along with the basal 
notch, give it a heart-shaped outline (Turner and Hester 
1993:184). 

Two Carrizo points were recovered from 41BX126. 
Figure 8-1 f is a proximal fragment with a medial frac
ture and lateral damage on one edge, and is made of 
tan chert. It has convex lateral edges and a convex 
base. Basal thinning flakes produce a wedge-shaped 
cross-section, co-extensive with the depth of the bifa
cially flaked basal notch (6.5 mm). The blade is 33.5 
mm wide and 7 mm thick. This point was recovered 
from the midden periphery in Area B, TV 11, Level 4. 

Figure 8-1g is a badly damaged medial fragment. Iden
tification is based on the remaining V-shaped part of 
the basal notch and its relation to the undamaged re
mainder of one lateral edge. This point was recovered 
from the midden periphery in Area B, TV 11, Level 4. 

Castroville 
Kelley (1947a: 124) named the "Castroville Convex 
Base" dart point type and considered it diagnostic of 
the Round Rock Focus, but the type was first described 
by Miller and Jelks (1952: 176). Suhm et al. (1954:408) 
more fully defined the type as having a large, triangu
lar blade with straight to slightly convex (rarely con
cave) lateral edges. Shoulders may be small but well 
defined, but may have long, massive barbs. Basal 
notching sometimes results in broad barbs with square 
ends on line with the base, and very broad square or 
expanding stems. Bases may be straight or convex. 

Castroville points are distinctive markers of the Late 
Archaic (2700-2400 B.P., Turner and Hester 1993 :86) 
and are frequently associated with Montell and Mar
cos points, with which they are sometimes confused. 
Johnson (Johnson and Goode 1994:36, Footnote 24) 
considers Castroville a marker of the transition from 
Late Archaic I to Late Archaic II about 2550 B.P. Col
lins (1995:Table 2) puts Castroville in the Marcos
Montell-Castroville interval in the last half of the 
Archaic, perhaps 2300-1600 B.P. 
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Castroville and Montell dart points were associated 
with the most recent bison kill at Bonfire Shelter in the 
Lower Pecos, where Montell and a large number of 
Castroville points were fOlmd in Bone Bed 3, radio
carbon dated to about 2900-2300 B.P. (uncorrected). 
Castroville in particular, considered intrusive in the area, 
was thus convincingly linked to hunters who probably 
had followed the bison from the north (Dibble and 
Lorraine 1968:51-55, 76, Table 5). 

Six Castroville points and one possible Castroville were 
recovered at 41BX126. The Castroville shown in Fig
ure 8-2a is a heavily re-worked artifact that retains 
the distinctive stem and base, allowing it to be typed. 
Both lateral edges of this 60-mm-long tool have been 
bifacially reshaped to form concave working edges, 
which have been scarred by step fractures concen
trated roughly in the central area of each reworked 
edge. Both concavities begin about 10 mm from the 
unmodified distal tip. The larger extends 35.5 mm along 
one edge to a point on the original stem edge, the shoul
der having been removed in the process. The shorter 
reworked edge extends 27 mm to a point just above 
what would have been the shoulder, which appears to 
have broken or been removed. The expanding stem 
and base appear to be unmodified, except for one bro
ken corner. This artifact was recovered from the mid
den periphery, Area B, TV A, Levell. 

Shown in Figure 8-2b is a proximal fragment with a 
use fracture and one barb broken. It was made of 
brown chert. The blade is 6 mm thick at the break. 
The stem is 15 mm long and 24 mm wide at the neck, 
contracting to 27 mm at the base. This point was re
covered from the midden periphery in Area B, Trench 
X, east wall. 

Figure 8-2c shows a proximal fragment with a trans
verse use fracture and damaged base. It has very short 
barbs and is made of tan chert. It is 9.5 mm thick with 
a stem neck width of 21.5 mm. This piece was recov
ered from the backdirt of one of the backhoe trenches 
(not identified in the TxDOT records) in Area B. 

Figure 8-2d is a picture of a proximal fragment with 
transverse fracture of indeterminate nature that pro
duced a shatter scar quite unlike a normal snap. The 
material is a dark brown translucent chert. One barb 
is missing and the remaining one is very short. The 
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Figure 8-2. Diagnostic artifacts. a-d, f, g: Castroville; e: probable resharpened Castroville; h, i: Darl. 
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wedge-shaped stem appears damaged at the base. The 
stem is 11.5 mm long with a 19 mm wide base. Thick
ness is 8.5 mm. This fragment was recovered from 
the backdirt of one of the trenches (not identified in 
the TxDOT records) in Area B. 

Figure 8-2e, probably a Castroville point, is an inten
sively resharpened "stubby" dart point (Black and 
McGraw 1985:116) made of dark brown semi-trans
lucent chert with banded tan inclusions. Blade and stem 
together measure 31 mm long, with the blade measur
ing 17.5 mm long and 26.5 mm wide. The only classi
fiable part of this point is the broad, square stem, which 
has a wedge-shaped cross-section, straight base and 
rounded comers. The stem is 13.5 mm long, 25 mm at 
the neck and 26.5 mm wide at the base. These char
acteristics allow for assignment to the Castroville type. 
This point was recovered from the midden central core, 
Area B, TU 8, Level 3. 

Shown in Figure 8-2f is a complete point, except for 
missing a very small part of the tip. One barb is longer 
than the other and is in line with the convex base. The 
shorter barb is nevertheless a product of a deeper basal 
notch. The length of this point is 69 mm; width at the 
barbs is 44 mm. Both blade and stem exhibit a pro
nounced dorsal ridge compared with the essentially flat 
worked surface of the opposite face, giving it a plano
convex cross section with a maximum thickness of 8 
mm. The stem is 14 mm long and 20 mm at the neck, 
expanding to 25 mm at the base. This point was recov
ered from the midden core, Area B, TU 9, Level 3. 

Figure 8-2g is of a complete but extensively reworked 
point 52 mm long made of grayish tan chert. The blade 
is straight with rounded shoulders, the barbs appar
ently having been removed during rejuvenation. Blade 
width is 27.5 mm at the shoulders and it is 8.5 mm 
thick. The stem is 10 mm long and expands from a 
neck 19.5 mm wide to a straight base 21 mm wide. 
This point was recovered from the midden periphery, 
Area B, TU 16, Levell. 

Darl 
"Darl Stemmed" was defined as a provisional type by 
Miller and Jelks (1952:175) on the basis of points 
recovered in the area of Belton Reservoir. They noted 
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that it is similar in outline to the Yarbrough type of east 
Texas, but has a "semi-serrated" blade on most 
specimens, a result of thin pressure flaking. As defined 
by Suhm et al. (1954:414), Darl points have long, 
narrow triangular blades with straight to slightly convex 
lateral edges, frequently with a steep, narrow bevel on 
the right of each face. Some specimens have fine 
serrations on the blade, even when beveled. Shoulders 
vary from square to almost absent. Stems are 
rectangular to expanding, sometimes ground smooth 
or beveled on the sides. During further investigations 
at Belton Reservoir (Shafer et al. 1964) and at the 
Evoe Terrace site (4IBLl 04) in Stillhouse Reservoir 
(Sorrow et al. 1967:61, 64), Darl points were sorted 
into two groups: Darl1 with long, triangular, frequently 
beveled blades, weak to non-existent shoulders, 
generally parallel, sometimes beveled or smoothed stem 
edges and straight to concave bases; and Darl2, with 
well-shouldered triangular blades, definitely expanding 
stems with concave bases, and no beveling or 
smoothing on stem or blade. Shafer and Sorrow 
assigned Darl to the Transitional Archaic, following 
the lead of Johnson et al. (1962) at Canyon Lake. A 
resemb lance to Figueroa dart points in the Lower Pecos 
was noted (Sorrow et al. 1967:64). 

Subsequently, Prewitt (1974, 1981a:82, 1981b:91, 96) 
suggested discarding the type name Darl on grounds 
that it represented several distinctive groups of arti
facts of differing ages, and replacing it with three cat
egories: Mahomet, representative of the Late Archaic 
Driftwood phase, 1400-1250 B.P.; Hoxie, representa
tive of the Early Archaic San Geronimo phase, con
temporary with Martindale points; and Zephyr, which 
he considered possibly Middle Archaic, more common 
in north-central and west-central Texas. Under this 
redefinition, Mahomet points possess gently beveled 
blades, tiny serrations, and sometimes alternately bev
eled but rarely smoothed stems. Hoxie points on the 
other hand are always more crudely made and more 
steeply beveled (to the right) but rarely serrated. Hoxie 
stems are usually alternately beveled and always 
smoothed or ground on the edges. Turner and Hester 
(1993: 101, 13 0) accepted the Hoxie type, but continue 
to use Darl, dating it to the Transitional Archaic about 
1750 B.P., while treating Mahomet and Zephyr as 
varieties or subtypes. 



Johnson (Johnson and Goode 1994:36, Figure 2) 
postulates a Dar!-Figueroa interval of the upper Late 
Archaic, ending about 1350 B.P. Collins (1995:Table 2) 
follows suit, making Dar! a style marker of the last 
interval of the Late Archaic, 2550-1350 B.P. 

Three Dar! specimens were recovered at Culebra 
Creek, none of which exhibits blade or stem beveling 
or smoothing. They would conform in this regard to 
the Mahomet style. 

Shown in Figure 8-2h is a proximal fragment made of 
light brown chert and is missing up to a quarter of the 
blade due to a transverse use fracture. The body is 22 
mm wide and has straight edges. The stem is 13 mm 
long and has concave sides and base. The stem is 12.5 
mm wide at the neck and 13 mm wide at the base. 
The fragment is 8 mm thick. This fragment was re
covered from the midden periphery, Area B, TU 20, 
Level 5. 

Figure 8-2i is a Dar! point made of gray chert, and is 
complete except for the tip. The blade is 6.2 mm thick 
and 20.5 mm wide at the shoulders, and has straight 
edges. The stem is 12 mm long and contracts from 15 
mm at the neck to a concave base 14 mm wide. This 
point was recovered from the midden periphery, Area 
B, TU 4, Level 5. 

Figure 8-3a is of a well-made complete Dar! point of 
mottled gray and tan chert with a small chip missing 
from the side of the distal tip. The blade is thin and 
narrow: 7 mm thick and 29.5 mm wide at the shoul
ders. Overall length is 81 mm. The stem is 13 mm long 
and relatively narrow, expanding from 16 mm at the 
neck to 17 mm at the base, which is slightly concave 
with rounded comers. The base resembles the Marshall 
type, which was the initial identification for this point; 
however, the absence of barbs, the straight edges, and 
the thinness and narrowness of the blade, do not con
form to the Marshall definition and lead to the reclas
sification of this point as a Darl. This specimen was 
recovered from the midden periphery, Area B, TU 4, 
Level 6. 

Ellis 
Although widely distributed in small numbers across the 
state, except for the upper Panhandle and southwest 
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Texas, Ellis is primarily an east Texas type, which Krieger 
(Newell and Krieger 1949: 166, Figure 57) originally 
named "Ellis Stemmed" and defined to distinguish it from 
the contracting-stem Gary point, emphasizing its smaller 
size but with wider shoulders, expanding stem and straight 
base. Temporally, it was placed in a pre-ceramic Ar
chaic or Woodland context. 

Miller and Jelks (1952: 171-172, 189) reported a num
ber of these points from Belton Reservoir and described 
"Ellis Stemmed" as a relatively small dart point char
acterized by an expanding stem (though less than "En
sor Stemmed") and strong shoulders. They noted that 
Ellis Stemmed points were found in both the Edwards 
Plateau and Central Texas aspects (Middle to Late 
Archaic), but aligned the type with the Austin Focus 
(initial Late Prehistoric) in central Texas and the Alto 
Focus in east Texas. 

Bell (1960:32, Plate 16) notes that points of this type 
are common in Oklahoma and have been reported from 
most parts of the Mississippi basin. Suhm et al. 
(1954:420) renamed the type Ellis and estimated the 
age as 2950-1450 (or 950) B.P. Hester (1980:101) 
placed Ellis in the Late Archaic through Late Prehis
toric, but later (Turner and Hester 1993: 113) assigned 
it to the Middle to Late Archaic, about 3950-1250 B.P., 

a bit of an ear!y start, perhaps, but largely equivalent 
to the Late Archaic of Johnson and Goode (1994) and 
Collins (1995). 

Ellis points are crudely flaked with short, thick trian
gular blades and straight to convex lateral edges. Cor
ner notching produces prominent- to well-barbed 
shoulders and wide, slightly expanding stems with gen
erally straight edges. Bases are straight to convex 
(Submetal. 1954:420; Turner and Hester 1993:113). 

One Ellis point (Figure 8-3b), was recovered from the 
Culebra Creek site. It is a complete, exceptionally well 
made and symmetrical point oflight brown semi-trans
lucent chert. The specimen is 45.5 mm long and 29 mm 
wide, at the large end of the range for the type, but is 
only 5.5 mm thick and has very delicate barbs. The 
slightly expanding stem is 9.5 mm long with a 15 mm 
neck and a 17.2 mm base. The Ellis point was recov
ered from the midden core, Area B, TU 8, Level 2. 
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Figure 8-3. Diagnostic artifacts. a: Darl; b: Ellis; c-f: La Jita; g-i: Langtry. 
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Lalita 
La Jita was first identified and defined as a provisional 
type by Hester (1971:74, Figure 11) on the basis of 
seven points found at the La J ita site in Uvalde County 
and from sites in Real and Bandera counties. La Jita 
points have since been reported from a number of sites 
in the San Antonio-Medina River basin, including 
41KE49 (Kelly and Hester 1976); Winans Creek in 
Bandera County (Carroll 1983 ); Camp Bullis (41 BX3 6, 
Gerstle et al. 1978:83, Figure 17), Panther Creek 
Springs (41 BX228, Black and McGraw 1985: 117, Fig
ure 21); and Olmos Basin (41BX1, Lukowski 1988:43, 
Figure 16). Temporally, La Jita points have been found 
in Early Archaic Clear Fork phase contexts (Hester 
1971:118-119; Kelly and Hester 1976; Turner and 
Hester 1993: 140). Black and McGraw (1985: 117) sug
gest La Jita may be roughly contemporaneous with 
the Nolan type, about 5950-3950 B.P. (Turner and 
Hester 1993: 164). Johnson and Goode (1994) date La 
Jita to the Nolan-Travis interval at the end of the Middle 
Archaic, from 4500 B.P. or slightly before to 4300 B.P. 

Collins (1995:Table 2), however, dates this period to 
about 4500-4000 B.P. 

The most distinctive attribute of the La Jita type is the 
rounded stem (Black and McGraw 1985: 117) produced 
by shallow side notches, slightly expanding stems and 
rounded comers. Straight to convex bases may be 
slightly indented, possibly as a result of basal thinning, 
and some stems may be slightly beveled on one or 
both edges. Potter and Black (1995:47, Figure 27a) 
suggest that there is an "overlap" among the La Jita, 
Nolan, and Pandale types in south-central Texas, prin
cipally regarding the use of beveling. Turner and Hes
ter (1993: 140) have suggested that La Jita may be 
unfinished Nolan points. Goode (Johnson and Goode 
1994:27) notes that La Jita points share manufactur
ing features with both Nolan and Travis, which he takes 
as an indication of their contemporaneity. 

Four La Jita projectile points were recovered from 
4IBX126, all with wedge-shaped stems. The first, shown 
at Figure 8-3c, is made of tan chert, and is 37 mm long 
and 26 mm wide at the shoulders and has an exten
sively reworked blade exhibiting distal impact damage. 
It is fairly thick at 10 mm. Although this dart point was 
initially identified as a possible reworked Castroville 
(Wood 1994:21), the slightly concave base, rounded 
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comers and convex stem edges produce the typically 
rounded appearance of a La Jita stem, which in this 
case is 13 mm long with a neck width of20.5 mm and a 
base 19.5 mm wide. This point was recovered from the 
midden periphery, Area B, TU 17, Level 2. 

The La Jita point in Figure 8-3d is of tan chert with a 
pinkish cast, suggesting exposure to heat. The very tip 
appears to be missing, as is one basal comer. All re
maining edges exhibit varying degrees of damage (step 
fractures, crushing), which is probably use wear. The 
blade is 26 mm wide at the shoulders and 8 mm thiclc. 
One lateral edge is straight, the other concave, possi
bly as a result of extensive use as a hafted cutting 
implement. This circumstance argues against the sug
gestion by Hester (Turner and Hester 1993: 140) that 
La Jita points may simply be a stage in the Nolan re
duction process. The stem is 17 mm long with a neck 
width of21 mm contracting to a base width of 17 mm. 
This point was recovered from the midden framework, 
Area B, TU D, Level 2. 

The La Jita in Figure 8-3e is an almost complete point 
missing only a small piece ofthe tip. It is made of tan 
chert with a lighter inclusion which seems to have in
terfered somewhat with the otherwise excellent work
manship. The point is 63 mm long and 25 rom wide at 
the shoulders, although one shoulder is very weakly 
developed. The stem is 12 mm long with convex edges 
and is 20 mm wide at the neck, contracting to a very 
convex base 18.5 mm wide. This point was recovered 
from the midden periphery in backdirt near the west 
end of Trench 0, Area B. 

The La Jita in Figure 8-3f, is made of tan chert, and 
sustained a curved diagonal fracture of indeterminate 
cause that begins at the stem neck and terminates at 
the opposite edge 27 mm from the remaining shoulder. 
The stem is 12 mm long with a 22 rom neck and 20 
mm base. Very convex stem edges produce the char
acteristic rounded look despite a very straight base. 
This artifact was recovered from the midden frame
work, Area B, TU 7, Level 5. 

Langtry 
Langtry points are a Lower Pecos type, called "Langtry 
Stemmed" by Kelley (1947b:l04) and renamed by 
Suhm et al. (1954:438) on the basis of points collected 



from the Fate Bell Shelter, Val Verde County, in the 
Lower Pecos. They noted that more than one point 
type might be represented in their description, but that 
distinguishing types or varieties was difficult because 
features intergraded. Schuetz (1956: 141) subsequently 
separated out the Val Verde type, which does not oc
cur in central Texas (Turner and Hester 1993: 192). 
Bement (1991) confirmed the Val Verde type and has 
proposed a third type, Arenosa, on the basis of statis
tical analysis. Langtry points are diagnostic of the 
Middle Archaic San Felipe period (4100-3200 B.P.) in 
the Lower Pecos (Shafer and Bryant 1977:Figure 10; 
Turpin 1991:29-31,1995:547-548). 

Any current definition of the thin, well-made Langtry 
type still must allow for considerable variability. Langtry 
points have triangular blades with straight to concave 
or recurved edges that tend to flare outward to form a 
short barb. Stems are long and contracting, and may 
be alternately beveled. Bases may be concave (and 
sometimes beveled), straight or, rarely, convex (Bement 
1991:61; Suhm et al. 1954:438; Turner and Hester 
1993: 143). For Bement (1991 :62), Arenosa points are 
slightly narrower and thicker than Langtry, and usu
ally do not exhibit stem or base beveling. Langtry points 
are most common in the Lower Pecos and Coahuila, 
Mexico, but also occur along the lower Rio Grande, in 
McMullen County (Suhm et al. 1954) and occasion
ally in central Texas (Turner and Hester 1993). 

Three Langtry points have been recovered from the 
Culebra Creek site, one of which (Figure 8-3g) was 
collected from the surface of the midden periphery in 
Area B, in the T1 flood terrace between trenches H 
and J. This point is made of light brown chert with tan 
inclusions, and is lightly patinated. One barb is broken 
and the distal tip is missing, possibly due to an impact 
fracture. Remaining lateral edges are straight and the 
barb is square. The blade is 5.5 mm thick. The stem is 
14.5 mm long and 17 mm wide at the neck, with 
straight edges contracting to a 9.5 mm slightly con
cave base. 

The Langtry in Figure 8-3h is also a proximal frag
ment, made oflight brown semi-translucent chert and 
terminating in a transverse hinge fracture. Lateral 
edges are straight and the blade measures 25 mm at 
the shoulders and is 5.5 mm thick. One edge appears 
to be fmely reworked, in that its square shoulder is 

156 

much shorter than the one opposite, which is very 
lightly barbed. This gives the appearance that the stem 
is slightly off center on the body. The sharply con
tracting stem is 16.5 mm long with a 15 mm neck and 
acutely rounded base from which a small chip is miss
ing. This point was recovered from the block excava
tion, Area B, TU 19, Level 3. 

The Langtry in Figure 8-3i is a large proximal fragment 
of grayish-tan chert terminating in a transverse frac
ture of indeterminate nature. Remaining lateral edges 
are slightly concave and the shoulders flare outward to 
a width 007.5 mm. The blade is 7.5 mm in maximum 
thickness. The stem is 17 mm long and is skewed at a 
9-100 angle from the long axis of the body. The neck is 
20.5 mm wide and contracts sharply to a 6 mm rounded 
base. This fragment was recovered from the block ex
cavation, Area B, TU 17, Level 4. 

Marcos 
This type was defined by Suhm et al. (1954:442, 524, 
Plate 100) for a very wide area of central Texas and 
the lower Pecos River valley, on the basis of points 
recovered from Fate Bell Shelter in Val Verde County, 
the Morhiss site in Victoria County, and from the Mar
shall Ford (Lake Travis) and Lake Buchanan basins. 
Marcos points have broad triangular blades with 
straight to convex edges. Pronounced barbs, some
times even with the base, and sharply expanding stems 
result from deep comer notching. Marcos points re
semble Ensor-which usually have a wider neck and 
shallower notches-and especially Castroville, with 
which it frequently occurs. Marcos differs from 
Castroville in having a narrower neck and more sharply 
expanding stem, nor is it basally notched or endowed 
with massive squared barbs. Johnson and Goode 
(1994:37) observe that Marcos points resemble dart 
points of similar age from the Southern Plains. They 
date the Marcos interval at about 2250 B.P., the begin
ning of Johnson's Late Archaic II. 

Turner and Hester (1993:147) date Marcos points to 
the Late to Transitional Archaic from 2550-1750 B.P. 

Collins (1995:Table 2) dates the Marcos-Montell-Cas
troville interval of the Late Archaic later, from about 
2000 B.P. to perhaps 1600 B.P. In south Texas, Hester 
(1995:441) places Marcos toward the end of the Late 
Archaic, which he dates from 2350 B.P. to 1250 or 
1350 B.P. 



One projectile point at 41BX126 was identified as 
Marcos. This point (Figure 8-4a) is made of a light 
grayish-tan chert and is missing part of one barb and 
the comer of the base on the same side. On the same 
side, lateral edge damage is present from the tip along 
about 40 percent of the edge. Use wear (step frac
tures) is evident on the undamaged edge. This point is 
58 mm long and 33 mm wide at the barbs. The stem is 
14 mm long and 19.5 mm wide at the neck. This speci
men was recovered from the midden periphery in Area 
B in backdirt from Trench P near the intersection with 
Trench N. 

Marshall 
Marshall points were initially defined by Suhm et al. 
(1954:444, 524) as a common central Texas type of 
the Edwards Plateau Aspect dating from 5000 or 6000 
B.P. to as late as 1000 B.P. based on the analysis of 
points from the Marshall Ford and Buchanan reser
voir basins, and the Morhiss site. They commented 
that Kelley (194 7b: 124, Plate 14, b, i) probably included 
some Marshall points in his "Smithwick Small Stem" 
and "Bluffton Barbed." Suhm (1959) conceded that 
the Marshall style is "somewhat marginal" as defined 
in 1954. 

Johnson (1995 :202-206) demonstrated the close rela
tion among the Marshall, Pedemales, and Montell point 
types and postulates a Bulverde-Pedemales-Marshall
Montell/Castroville cultural continuum in the first part 
of the Late Archaic, with the Marshall interval dating 
to about 2300 B.P. (Johnson and Goode 1994:29, Fig
ure 2). Collins (1995:Table 2) places this type in the 
Lange, Marshall, Williams interval of the Late Archaic 
around 2000 B.P., while Tumer and Hester (1993: 150) 
put it in the Middle Archaic about 3000 B.P. or earlier. 

Blades vary from triangular with straight sides to oval 
with markedly convex edges. Shoulders are always 
barbed and the barbs are often on line with the base. 
Notches are usually basal and vary from narrow to 
broad, and stems vary from square to slightly expand
ing, often short compared to the length of the blade. 
Bases are concave or straight to slightly convex, al
though Tumer and Hester (1993: 149) exclude convex 
bases from the type definition. Twenty-six Marshall 
points recovered at the John Ischy site in Williamson 
County, Texas (Sorrow 1969:167, Figures 13, 14) all 
had straight to concave bases. 

157 

Both Marshall points recovered from 41 BX 126 have 
slightly concave bases. One of them (Figure 8-4b) is a 
massive proximal fragment (the blade is 9.5 mm thick 
and 52 mm wide) with an in'egular transverse frac
ture of indetelminate cause. The convex edges have 
different degrees of curvature and the basal notches 
are of lmequal depth, producing an unbalanced appear
ance. The stem is 12.5 mm long and expands slightly 
from a 19 mm neck to a 20 mm base, from which 
short thinning flakes have been removed. The point is 
made of grayish-brown chert and both faces are ir
regularly patinated. This point was recovered from 
Area A, Feature 2 in Trench S. 

The second Marshall point (Figure 8-4c) is made of a 
grayish-tan chert with light tan inclusions and some 
pinkish areas, indicating exposure to heat. It is a large 
proximal fragment with a transverse hinge fracture. 
One blade edge is straight, the other is recurved to 
produce a slightly off-balance appearance enhanced 
by the different depths ofthe basal notches. The blade 
is 44 mm wide across the barbs and 7.5 mm thick 
where it joins the stem. The stem is 11 mm long and 
has straight edges expanding from a 17.5 mm neck to 
a base 20 mm wide with short thinning flake scars. 
FS 159 was recovered from the midden central core, 
Area B, TU 9, Level 2. 

Martindale 
"Martindale Fishtail" was named by Kelley, but was 
first described in print by Miller and Jelks (1952: 176). 
The definition was further refined by Suhm et al. 
(1954:446), who dropped the "fishtail" and estimated 
that the type belongs in the Middle to Late Archaic. It 
was almost three decades, however, before Martindale 
received clear temporal defmition by Prewitt (1981a) 
as an Early Archaic type that followed various forms 
of "Early Comer Notched" and "Early Barbed" points 
in the cultural sequence. 

Prewitt (1981 a: 7 8) puts Martindale points in his Jarrell 
phase (6000-5000 B.P.) of the Early Archaic along with 
Bell, Andice and Uvalde points. Johnson (Johnson and 
Goode 1994:24) and Collins (1995:Table 2) postulate a 
Martindale-Uvalde interval at the end of the Early 
Archaic (7000-6000 B.P.). For South Texas, Hester 
(1995:436-437) speaks ofaMartindale-Uvalde-Baker
Bandy continuum in the Early Corner-Notched 
horizon of the Early Archaic, about 8000-5500 B.P. 
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Figure 8-4. Diagnostic artifacts. a: Marcos; b, c: Marshall; d, e: Martindale; f-k: Mantell. 
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Martindale points are identifiable primarily by their dis
tinctive expanding stems with a "fishtail" base fonned 
by two convex edges meeting to fonn a depression at 
the center of the base. Martindale blades are triangu
lar with straight to convex lateral edges and prominent 
shoulders, commonly well barbed. (Suhm et al. 1954). 

Two Martindale points have been recovered from 
4IBX126. One (Figure 8-4d) is a nearly complete point 
with a small impact fracture and damage to one barb. 
It is made of mottled pinkish-gray chert that may have 
been exposed to heat. The blade is triangular and al
ternately beveled on the right edges. It is 36 mm wide 
and 6.5 mm thick. Strong barbs and an expanding stem 
were fanned by corner notching. The stem is 18 mm 
wide at the neck and 11 mm long. One comer of the 
base is damaged, obscuring the distinctive double con
vex shape of the base. Wood (1994:20) labeled this 
specimen an "Early Corner Notched" or "Early 
Barbed" point. This artifact was recovered from Area 
C, Shovel Test 16. 

The second specimen (Figure 8-4e) is a Martindale 
stem fragment with a transverse fracture at or about 
the neck. The stem flares gracefully to 23.5 mm at the 
base and the double-convex fish-tail shape is evident. 
The fragment is made of a pinkish chert with a tan 
inclusion. Although it may have been heated, the sur
face of the fragment does not have the lustrous ap
pearance frequently associated with heat treatment. 
This point was recovered from the midden central core, 
Area B, TU 9, Level 6. 

Montell 
Kelley (1947a: 124-127, 525, Plate 14) considered 
"Montell Split Stem" a diagnostic projectile point of 
his Uvalde Focus in central and southwest Texas with 
an age of 800-600 B.P., an estimate not accepted by 
Suhm et al. (1954:452), who renamed the point Mon
tell and assigned it a temporal range of about 5000-
1000 B.P. Prewitt (198la:8l) revived the Uvalde phase 
name and dated it to 2250-1750 B.P., with Mantell, 
Marcos, and Castroville as representative projectile 
points. Turner and Hester (1993:157) put Montell in 
the Late to Transitional Archaic, 2950-1750 B.P. 

Johnson, as noted above, sees the Montell type as part 
of a Bulverde-Pedernales-Montell cultural continuum 
in the fIrst part of the Late Archaic (Johnson 1995 :206; 
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Johnson and Goode 1994:29, Figure 2), with the Cas
troville-Mantell interval dating about 2950-2500 B.P. 

However, Collins (l995:Table 2) dates the brief Mar
cos-Montell-Castroville interval of the Late Archaic 
from about 2300 B.P. to perhaps 1600 B.P. In south 
Texas, Hester (1995:441-442), places Montell with 
Marcos in the Late Archaic about 2350-1350 B.P. 

The bifurcated stem, well-developed and frequently 
barbed shoulders, fine workmanship, and very thin 
appearance of the broad blades make Montell a 
distinctive, easily recognized point (Black and McGraw 
1985: 109). The exceptionally thin Montell blades 
(thinner than the blades on Pedernales points) are 
produced by well-executed billet flaking, leaving 
typically wide flaking scars on blade surfaces (Johnson 
1995: 196, 207). Stems are usually expanding, although 
an exceptionally wide corner notch may produce 
parallel edges. On the basis of points from Fate Bell 
Shelter, from Kinney County, and from the Marshall 
Ford and Buchanan reservoir basins, Suhm et al. (1954) 
note that most Montell bases appear to have been 
strongly convex before being given a deep V- or U
shaped center notch. 

Seven Mantell points and fragments have been recov
ered from the Culebra Creek site. The one shown in 
Figure 8-4f is a proximal fragment made oflight brown 
semi-translucent chert grading to gray subcortical ma
terial. The blade, which tenninates in a transverse hinge 
fracture, is 35.5 mm wide at a point just above the 
shoulders. Both barbs are broken. The stem is 11 mm 
long and 22 mm wide at the neck, expanding very 
slightly to a 22.5 mm base, which appears to be dam
aged at the corners. The fragment is 5.5 mm thick at 
the neck. This point was recovered from the midden 
periphery in Area B, in backdirt from Trench P near 
its intersection with Trench N. 

The Montell in Figure 8-4g is a heavily damaged proxi
mal fragment made of tan chert. Only the basal edges 
are intact, making identification possible, although one 
corner is missing. The fragment is 5 mm thick at the 
neck. FS9 was recovered from Area A, TU 1, Level 2. 

Shown in Figure 8-4h is a proximal fragment made of 
pinkish-tan chert, indicating possible heating, and is 
missing the distal tip, both barbs, and one corner of the 



base. The expanding stem is 10 mm long with a neck 
22.5 mm wide. The fragment is 6.5 mm thick at the 
shoulders. This Montell was recovered from the mid
den periphery in Area B, TV 4, Level 3. 

The Montell in Figure 8-4i is made of gray and brown 
chert and is missing the distal tip and a small part of one 
barb. The stem is 9.5 mm long and 22.5 mm wide at the 
neck, expanding to a 25.5 mm base. The blade is 8.5 
mm thick about 15 mm from the neck, due chiefly to an 
unreduced high spot on one face. This specimen was 
recovered from Area A, TV 1, Level 4, Feature 2. 

Figure 8-4j is picture of a basal fragment made of gray
ish-tan chert with one heavily damaged edge, broken 
barbs and a broken basal comer. The expanding stem 
is 12.5 mrn long and 20 mm wide at the neck. Maxi
mum thickness is 7 mmjust above the neck. This arti
fact was recovered from the midden periphery, Area 
B, TV 11, Levell. 

Figure 8-4k shows a stem fragment made of dark 
brown chert with light patination on both faces. The 
remaining side notch and square shoulder suggest that 
at least one lateral edge was rejuvenated after the barb 
was broken. This Montell fragment was recovered 
from the midden periphery, Area B, TV 12, Levell. 

Figure 8-5a shows a Montell stem fragment made of 
tan chert. It suffered at least two transverse fractures, 
possibly post-depositional. This piece was recovered 
from Area A, Shovel Test B, Levell. 

Nolan 
Ray (1938) defined a series of beveled stem projectile 
points which he labeled "Clear Fork Darts 1 and 2" as 
traits of a "Clear Fork Culture Complex" in the Abilene 
area of north-central Texas. Both Ray (1938) and 
Sayles (1935) considered the complex to be 
contemporary to or earlier than Folsom. Based on their 
work and a wider set of data for all of central Texas, 
Kelley (194 7b) sought to more securely define the 
temporal and cultural context of the redesignated 
"Clear Fork Focus." In the process, he combined Ray's 
(1938) two stemmed dart points and renamed the type 
"Nolan Beveled Stem," which he considered the 
"principal diagnostic element" of the Archaic stage 
Clear Fork Focus. Kelley dated the beginning of the 
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Clear Fork Focus on geological and climatic evidence 
to either 6000 B.P. or 4000 B.P., with an end possibly as 
late as 450 B.P. Suhm et al. (1954:458) retained Kelley's 
age estimates but broadened the definition of the Nolan 
type to include "notably smaller and less well made" 
points from the Lower Pecos and central Texas coast 
("Aransas Focus"). 

Nolan points have consistently been associated with 
Travis dart points ("Strawn Stemmed," Kelley 
1947 a: Plate 14c) ever since Kelley revised the Round 
Rock phase, although Suhm et al. (1954:484) pointed 
out that while Travis closely resembles Nolan, it lacks 
stem beveling and often intergrades with other types, 
such as Bulverde and Darl. The mutual resemblance 
of Travis and Nolan points at the Crumley site in Travis 
County led Kelly (1961 :253, Figure 8) to coin the name 
"Trolan" for several projectile points he thought ex
hibited intermediate characteristics. Subsequent inves
tigators have made little use of the hybrid term, and 
since Kelly himself notes that the "Trolan" points lack 
stem beveling, it seems reasonable to include these 
artifacts as a local variant within the Travis type. Fol
lowing Suhm et al. (1954), who perceived a resem
blance between Travis and Angostura and had 
estimated both Nolan and Travis as old as 6000-1450 
B.P., Kelly (1961:253,255) made the perhaps true but 
nevertheless unfortunate observation that several 
heavily patinated Travis points recovered at the 
Crumley site resembled Angostura points, one of 
which was said to have been encountered in close as
sociation with two of the patinated Travis points. That 
association of Travis and "Trolan" points with other 
putative Paleo indian artifacts apparently further rein
forced the notion of an extremely early date for Nolan 
and Travis. According to Johnson (Johnson and Goode 
1994: 1 7), the excavators of the Canyon Lake sites la
bored under the misapprehension that the Travis and 
Nolan styles had evolved directly from Paleoindian 
types such as Angostura and thus, along with Bulverde, 
were of Early Archaic provenience (Johnson et al. 
1962: 121, Figure 45). 

Shafer (1963:80-81) accepted an Early Archaic date 
for Nolan, Travis, and Bulverde at the Youngsport site, 
but reported two occupation zones underlying the N 0-

lan-Travis layer that gave additional time depth to the 
Early Archaic. Those findings were supported by Sor
row et al. (1967:40-41) at Stillhouse Hollow and by 
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Figure 8-5. Diagnostic artifacts. a: Montell; b, c, f-i: Nolan; d: Nolan-like; e: possible Nolan. 
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Sorrow (1969:44) at the John Ischy site, where Early 
Triangular points (such as Baird and Taylor types) 
clearly preceded the Nolan-Bulverde period. Similar 
evidence was obtained from the McCann site (Preston 
1969) and La Jita (Hester 1971). 

However, Prewitt (1981a:79), in his reordering ofthe 
central Texas Archaic, defined Clear Fork, which he 
estimated to date about 4600-4000 B.P. on the basis of 
radiocarbon dating, as the opening phase of the Middle 
Archaic and he singled out Nolan and Travis as repre
sentative projectile points. Prewitt's judgment was ac
cepted by Black and McGraw (1985: 117) at the 
Panther Creek Springs site for their local phase dated 
at 5000-4000 B.P. Turner and Hester (1993:164) once 
again broadened the temporal range of Nolan to 6000-
4500 B.P. and returned it to the Early Archaic. Never
theless, Johnson and Goode (1994:24-28), who suggest 
that the Nolan and Travis types may have been "bor
rowed" from the Lower Pecos area, consider Nolan 
to be Middle Archaic, no earlier than 4950 B.P. Collins 
(1995:384, Table 2) also places the Nolan-Travis in
terval (4500-4000 B.P.) late in the Middle Archaic. 

Seven Nolan points, three of which are complete, and 
one possible Nolan or Nolan-like point were recov
ered from the Culebra Creek site. The one shown in 
Figure 8-5b is made of gray chert with slight patination, 
and would be complete but for the missing distal tip 
and one broken comer. The blade has straight edges 
and strong shoulders and measures 26 mm across the 
shoulders and 7 mm thick at the neck. The stem is 
15.5 mm long and 17 mm wide at the neck, expanding 
slightly to a slightly concave base. This point was re
covered from the midden framework, Area B, TU D, 
Level 5. 

Figure 8-5c is a Nolan point made of semi-translucent 
brown chert with tan inclusions. It is missing a large 
part of the distal end due to a transverse hinge frac
ture and is heat damaged on both sides of the blade 
near the break. The blade is leaf-shaped and has a 
maximum thickness of 6.5 mm due to an unreduced 
inclusion. The body is 30 mm wide at the shoulders. 
The stem is alternately beveled on the right and has a 
straight base. It is 16 mm long, 16.5 mm wide at the 
neck, and 16 mm wide at the base. This piece was 
recovered from the midden central core, Area B, TU 
9, Level 2. 
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Shown in Figure 8-5d is a Nolan-like point made of 
dark gray chert. It has a broken stem, which never
theless can be seen to be alternately beveled on the 
right. The point is patinated and is badly heat dam
aged. The leaf-shaped blade is 35 mm long, 23 mm 
wide and 8 mm thick. The neck of the stem is 15 mm 
wide. This artifact was recovered from the block ex
cavation, Area B, TU 12, Level 3. 

Figure 8-5e is a possible Nolan point, assignable to this 
type on the basis of the strong alternate stem beveling, 
definite shoulders, and long triangular blade with 
untypically straight edges. However, the markedly pro
nounced expanding stem produced by side notching is a 
distinctly non-Nolan feature. This point is made of gray
ish-tan chert and exhibits a distal impact fracture. The 
blade is 30.5 mm wide at the shoulders and 10 mm thick. 
The stem is 12 mm long, 17.5 mm wide at the neck and 
24.5 mm wide at the base. It was recovered from the 
block excavation, Area B, TU 12, Level 3. 

The Nolan point in Figure 8-5f is a proximal fragment 
with one fairly strong shoulder, the other having been 
removed by a lateral fracture which is intersected by 
a transverse fracture, producing a pseudo burin. The 
specimen, 6.5 mm thick at the break and made of tan 
chert, also was damaged by a flake removed from the 
otherwise straight base, giving it a notched appear
ance. The remaining stem edge is beveled on the right. 
This point was recovered from the block excavation, 
Area B, TV 16, Level 3. 

Figure 8-5g shows a finely worked complete Nolan 
point made of gray chert. It is 63.5 mm long and has 
slightly recurved lateral edges. The blade is 26.5 mm 
across the shoulders and 6.5 mm thick. The stem is 
alternately beveled on the right and is 14.5 mm long 
and 13 mm wide at the neck contracting to 12 mm at 
the base, which is straight. It was recovered from the 
block excavation, Area B, TU 23, Level 3. 

The Nolan shown in Figure 8-5h is a complete point, 
made of translucent gray chert, which has been 
resharpened along one lateral edge from shoulder to 
tip, producing a slightly concave edge while the oppo
site edge remains relatively straight. Both lateral edges 
exhibit moderate step fracturing. The point is 54.5 mm 
long, 26 mm wide at the shoulders and 8.5 mm thick. 



The stem is 14 mm long, alternately beveled on the 
right, expanding from 19.5 mm at the neck to 22.5 mm 
at the convex base. It was recovered fi'om the block 
excavation, Area B, TV 16, Level 3. 

Figure 8-5i shows another complete Nolan point made 
of dark pink chert lightly patinated on both faces. It is 
54 mm long with straight lateral edges. The blade is 
7.5 mm thick and 24 mm wide at the shoulders, one of 
which may be slightly damaged. The stem is lightly 
beveled alternately on the left. It is 13 mm long and 
16.5 mm at the neck, contracting slightly to 15 mm 
across the base, which is slightly indented. This point 
was recovered from the block excavation, Area B, 
TV 17, Level 4. 

Pedemales 
Kelley (1947b:99) identified the "Pedernales Indented 
Base" dart point type and considered it the primary 
diagnostic element of his Round Rock Focus, first for
mulated by Sayles (1935) as the Round Rock and 
Guadalupe phases of the Archaic stage. Based on his 
study of a number of admittedly mixed sites, Kelley 
(1947b: 100-103) believed his Round Rock and Clear 
Fork foci were coeval during at least part of their ex
istence and that Pedernales points were contempo
rary with Nolan points. Suhm et al. (1954:458,468) 
did not dispute Kelley's assertion of contemporaneity, 
although they did observe that both point types oc
curred throughout the Archaic stage Edwards Plateau 
Aspect, 5550-1450 B.P. orlater. Kelly (1961:251, 253) 
at the Crumly site was the first to demonstrate con
vincingly that Pedernales was stratigraphically sepa
rated from and considerably later than Nolan and 
Travis. Black and McGraw (1985: 113) originally as
signed Pedernales points to Panther Creek Springs 
local period 7, about 3950-2550 B.P., corresponding to 
the Clear Fork phase of the Middle Archaic, but Black 
(Potter and Black 1995:4, 7) prefers now to consider 
Pedernales diagnostic of the Late Archaic I, 4150-
2750 B.P., roughly in accord with Johnson (Johnson 
and Goode 1994:29, Figure 2), who dates Late Ar
chaic Period I to 4250-2550 B.P. (calibrated), and 
Collins (1995:384, Table 2), who postulates a 
Pedernales-Kinney interval, ca. 3200-2300 B.P., dur
ing the first half of the Late Archaic. Although Hester 
(1995:439; Turner and Hester 1993:171) continues to 
date the Middle Archaic in south Texas from 4450-
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2350 B.P. (following Hall et al. 1986), he similarly dates 
Pedernales about 3950-3150 B.P. Johnson (Johnson 
and Goode 1994:29-30) sees the Pedernales style as 
part of a Bulverde-Pedernales-Montell cultural con
tinuum in the first part of the Late Archaic. 

Thick, rectangular stems and deeply indented or bifur
cated bases with a characteristic flake-scar pattern 
make up the most identifiable trait of the Pedernales 
dart point style (Black and McGraw 1985:113; Johnson 
1995: 200; Miller and Jelks 1952: 175), a fortunate cir
cumstance since Pedernales blades, though nominally 
triangular, in truth vary quite amazingly in size and 
shape. One of the most common dart point types in 
central Texas, where they are frequently associated 
with burned rock middens (Black and McGraw 
1985: 113), Pedernales points also are found in south 
Texas and as a minor type in the Lower Pecos, where 
there is much less variation in size and stems tend to 
be slightly contracting and less deeply indented (Suhm 
et al. 1954:468). Many investigators have attempted 
to divide the Pedernales type into varieties. Johnson et 
al. (1962:25, 27, 63, 92) described at least four variet
ies and two miscellaneous groupings of Pedernales 
points at the Canyon Lake sites; Shafer (Sorrow et al. 
1967:18-20, 70-73) sorted out as many as eightvari
eties and several miscellaneous specimens at the 
Stillhouse Hollow sites; and Sorrow (1969: 17-18) found 
five morphological categories in a large sample of 
Pedernales points at the John Ischy site in Williamson 
County. 

Johnson et aI. (1962) made no temporal claims for their 
varieties, nor did Shafer (Sorrow et al. 1967). Sorrow 
(1969) explicitly assigned no chronological significance 
to his categories. Kelly (1961 :251-253) at the Crumly 
site found no temporal significance in the vertical 
distribution of 182 Pedernales points with and without 
barbs. Most subsequent typologists (e.g., Black and 
McGraw 1985: 113) have either rejected attempts to 
categorize Pedernales variations as having temporal 
or geographical significance, or have attributed blade 
shape to variability in resharpening (Turner and Hester 
1993:171-173). However, Johnson (1995:190, 198, 
201-202, Figures 67, 68), who has quantified 
Pedernales variability, perceives a differential 
distribution, with long, narrow, and fairly thick 
Pedernales points predominating in the eastern half of 



the Edwards Plateau while flat, thin, and wide 
Pedemales points resembling the Montell and Marshall 
styles prevail in the southwestern part of the Plateau 
and on the coastal plain. Moreover, Johnson also argues 
that most of the originally short and wide Pedemales 
dart points, given their resemblance to the Montell and 
Marshall point types with which they intergrade, are 
later than the longer, slimmer Pedemales specimens. 
Nevertheless, he concedes that quantitative 
comparisons of Pedemales points from the Panther 
Creek Springs and Jonas Terrace sites do not indicate 
two separate populations, merely extremes of a single 
shape continuum. 

Early on, Suhm et al. (1954:468, Plates 113-115) had 
already gone to great lengths to document the wide 
variability in Pedemales blades that they believed arose 
from the various stages of the manufacture/use/dis
card trajectory: The largest, they argued, "may never 
have been trimmed down and finished properly" while 
"the smallest specimens probably have rechipped 
blades for the most part" (Suhm et al. 1954:468). Many 
Pedemales artifacts with large, lanceolate, or oval 
blades may indeed be preforms rather than fmished 
dart points. Five specimens recovered at the Bull Pen 
site (41BP280) in Bastrop COtmty, Texas, appear to 
be unfmished Pedemales points with initial stem prepa
ration well under way before completion of blade thin
ning and shaping (Ensor and Mueller-Wille 1988: 119, 
Figure 41a, b). In an appendix to that report, Goode 
(1988: 169-171) describes the results of a replication 
study of Pede males points using lithic resources avail
able in the vicinity of the site. During a six-step pro
duction model from flake or nodule reduction to use 
and rejuvenation of the fmished point, based on ex
amination of archaeological specimens, Goode began 
shaping Pedemales stems during the fourth step on 
the straight basal edges of oval bifaces by removing 
long thinning flakes, creating the characteristic flute
like scars, and shaping the neck and stem edges, which 
were virtually finished before final blade thinning was 
accomplished. Final manufacture, step 5, included fi
nal thinning of stem and lanceolate blade. According 
to this model, in step 6 pressure retouch rejuvenation 
of Pede males points over time leads to straight, occa
sionally beveled, and sometimes concave blade edges. 
Collins (personal communication 1997), in examining 
dart points from the Kincaid Rockshelter, has found 
two populations of Pede males artifacts based on blade 
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morphology. The first population rapidly becomes nar
rower with resharpening, to the degree that the shoul
ders disappear and the points resemble the Kinney type. 
The second population, the less common of the two, 
consists of tools that rapidly become shorter, but not at 
all narrower. Collins argues that the first set ofPeder
nales were employed as knives and consequently were 
resharpened along the edges, while the second group 
were dart points, which required frequent rejuvena
tion to remove impact fractures. 

During three exploratory seasons at the Culebra Creek 
site, 13 Pedemales dart points and stem fragments as 
well as two preforms have been collected, making Ped
emales the most common projectile point style recov
ered. None appears to exhibit blade beveling or stem 
smoothing reported from some other central Texas sites 
(Johnson 1995:194; Preston 1969:176). 

Figure 8-6a shows a deeply indented Pedemales stem 
fragment made of tan to light gray chert with a re
mainder of subcortical material on one comer of the 
base. The base is 23 mm wide and 6.5 mm thick near 
the neck. The base was thinned by one long flake with 
minor retouch on one side and retouch on the other. 
This piece was recovered from the midden periphery, 
Area B, TU 17, Level 3. 

The Pedemales in Figure 8-6b appears to have been 
made on a large flake of light gray chert and still ex
hibits a slight curvature. It has a relatively small stem 
and a long, leaf-shaped blade terminating in a trans
verse fracture that may have originated during manu
facture, all of which indicates this may be a preform 
rather than a fmished Pedemales point. The blade is 

39 mm long and has a maximum thickness of8.5 mm 
near the break, where several thinning flakes from one 
edge hinge out, forming a small, off-center ridge on 
one face. The stem is 14 mm long with a parallel
sided stem measuring 16 mm at neck and base. Basal 
thinning was done with short crescent-shaped flakes 
on both sides. This point was recovered from the block 
excavation, Area B, TU C, Level 5. 

The Pedemales in Figure 8-6c is a tan chert proximal 
fragment with a broad blade terminating in a trans
verse snap. The remaining lateral edges appear to be 
slightly convex, with a width of 42 mm. The blade has 
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Figure 8-6. Diagnostic artifacts. a-i: Pedemales. 
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short barbs, one of which is broken, and appears to 
have been resharpened more along the broken edge 
than on the other. Thickness is 9 mm. The stem is 17 
mm long and has parallel edges with neck and base of 
20 mm. The base is indented by wide, relatively short 
thinning flakes. Both the basal indentation and stem 
edges are trimmed with abrupt thinning flakes, more 
pronounced on one side than the other. This artifact 
was recovered fi'om Area C, TU E, Level 4. 

The Pedemales in Figure 8-6d is a remarkably thin 
(6.5 mm), broad-bladed proximal fragment made of 
gray chert with a transverse hinge fracture and some 
additional damage at the point of fracture, possibly 
sustained during recovery. One barb is missing and 
the other broken. The stem is 21 mm long and has 
parallel sides, with neck and base both measuring 24.5 
mm. The base is rounded and has short, crescent
shaped basal thinning flake scars. The thinness of both 
blade and stem make this Pedemales point look al
most like a Mantell at first glance, until the length of 
the stem is considered. This point was recovered from 
Area C in the backdirt from Trench C. The point illus
trated in Figure 8-6e is a reworked basal fragment of 
light tan chert with pink shadings, indicative of expo
sure to extreme heat. The blade is broad and termi
nates in a diagonal hinge fracture; however, it appears 
that this artifact had been trimmed previously along a 
transverse distal edge intersected by the more recent 
diagonal fracture, suggesting the possibility that this 
point had been reworked into a drill. Both barbs are 
damaged. This point is thickest (8 mm) at the neck, 
which is 23 mm wide. The stem is slightly expanding 
to a damaged base. The shallow basal notch was pro
duced by poorly executed basal thinning flakes. This 
point was recovered from Area B, Trench G in either 
the framework or periphery of the midden. 

Shown in Figure 8-6f is a Pedemales made of chert 
and has a medium blade truncated by a transverse 
fracture of indeterminate cause that removed the dis
tal tip. One lateral edge is damaged near the tip, and 
the barb on the lateral edge opposite the damaged
edge is broken. The blade is 8.5 mm thick near the 
neck. The stem is 21 mm long with a neck width of22 
mm. Stem edges are essentially parallel; however, 
rounding produced a base only 21 mm wide. The basal 
indentation was produced by long crescent flakes on 
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both faces. This point was recovered from Area B, 
Trench 0 in either the fi'amework or periphery of the 
midden. 

Figure 8-6g shows a proximal Pedernales fragment 
with a narrow blade. It is made of dark brown chert 
with a lighter, coarse-grained inclusion having poor flak
ing qualities. This inclusion prevented part of the edge 
from being thinned or reworked at that point and may 
have contributed to the transverse fracture that snapped 
off perhaps a third of the blade. Thickness at the in
clusion/break is 6.5 mm, while thickness at the neck is 
only 6 mm. The blade is 30.5 mm wide at the shoul
ders, which lack barbs. The stem is 19 mm long with 
parallel edges; both neck and base measure 20 mm 
across. The broadly V-shaped basal indentation is 
formed by several short crescent-shaped thinning 
flakes. Stem edges are trimmed with abrupt thinning 
flakes. This point was recovered from the surface in 
Area C (Nl 080.5661E 929.027, elevation 108.536 m). 

The Pedernales in Figure 8-6h is a very narrow-bladed 
point made of mottled tan chert, with minimal shoul
ders, possibly damaged, and a broken distal tip. The 
stem is 21 mm long, the neck is 23 mm across and the 
base measures 20 mm, with one straight edge and one 
convex edge. The base is deeply indented but not fluted; 
only shallow crescent-shaped thinning flake scars re
main. Blade and shoulders of this relatively thin (7 mm) 
Pedernales point appear to have been extensively re
sharpened. It was recovered from either the frame
work or periphery of the midden, Area B, in the Gradall 
profile north of Trench O. 

Shown in Figure 8-6i is a very broad-bladed Peder
nales point made of coarse grain gray chert with slightly 
coarser inclusions. The blade terminates in an irregu
lar transverse fracture of indeterminate origin. The 
blade is 9.5 mm thick and 55.5 mm wide at the barbs, 
one of which is slightly damaged. The other barb is 
sharply pointed. The wide, slightly contracting stem 
measures 26.5 mm at the neck, 24.5 mm at the base, 
and is only 18 mm long. The base is rounded and mod
erately indented, with a short thinning flute on one face 
and at least one broad thinning flake scar on the oppo
site face. This point was recovered from the midden 
periphery in Area B in the backdirt at the west end of 
Trench O. 



The Pedemales piece shown in Figure 8-7a is a proxi
mal fragment made of light brown chert. It is rela
tively narrow-bladed, with unbarbed shoulders that 
appear to have been damaged. Maximum thickness 
(8 mm) is at the neck. The stem is 13 mm long with 
parallel edges and a neck 18 mm wide. The base has 
one broken comer and is fluted on one face, with steep, 
shallow crescent-shaped flake scars on the other. This 
artifact was recovered from Area A, TU 2, Level 1. 

Shown in Figure 8-7b is a probable Pedemales prefonn 
made of dark gray chert grading to subcortical material, 
and has both lateral and transverse fractures of the thick 
body, which had not been thinned. The base had appar
ently been completed before one complete comer was 
broken off, leaving the neck, the deepest part of the 
basal indentation, and the other half of the base. This 
artifact was initially identified as a Montell preform; 
however, when properly oriented it is evident that the 
stem was originally long and parallel sided, an indication 
of the Pedernales type, rather than short and expand
ing, as with Montell. It was recovered from the midden 
central core, Area B, TU 9, Level 2. 

Figure 8-7c shows a complete Pedemales point of pink 
chert, evidently heat treated, with a strip of subcortical 
material on one face. The blade has slight impact dam
age on the tip and possible use wear on one edge near 
the tip. The narrow blade has been extensively 
resharpened and has one straight edge and one convex 
edge. Overall length is 50 mm and thickness is 9 rnrri at 
the neck. The stem is 17 mm long and 18.5 mm wide at 
the neck, tapering to 16.5 mm at the base, which is well 
rounded. The basal indentation is relatively deep, formed 
by several short thinning flakes on one face and a long 
thinning flake that terminates with a hinge fracture on 
the other. This point was recovered from the midden 
central core, Area B, TU 9, Level 2. 

Figure 8-7d is a picture of a Pedernales preform of 
very dark gray to black, coarse-grained chert. Both 
faces exhibit heat damage and deep pot-lid fracturing, 
which removed part of the base and one incipient shoul
der. Nevertheless, the essentially parallel sides of the 
stem remain. The basal indentation had been chipped 
out but apparently not yet thinned on either face. This 
preform was recovered from the midden periphery, 
Area B, TU 11, Level 4. 
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Figure 8-7e shows a thin, broad-bladed proximal frag
ment with sharp barbs and made of dark brown semi
translucent chert with a light tan inclusion on one face. 
The blade terminates in a transverse hinge fracture at 
the estimated midpoint, and one half of the stem is 
broken. The blade is 6.5 mm thick and has wide billet
flake scars over most of both faces, somewhat in a 
Montell style. The basal indentation was finished off 
with a long thinning flake on one face and short cres
cent-shaped flakes on the other. This Pedernales frag
ment was recovered from the block excavation, Area 
B, TU 18, Level 3. 

Tortugas 
Type definitions for triangular bifaces in south, central 
and southwest Texas have led a checkered career since 
even before the Tortugas type was compiled by Suhm 
et al. (1954:482) from three triangular points linked by 
Kelley (1947b:l04, Plate 10) to his "Clear Fork Fo
cus." These point types were "Baird Beveled Blade," 
"Taylor Thinned Base" (both from the Balcones Phase 
of southwest Texas, [Ray 1938]) and "Tortugas Tri
angular Blade" from the Gulf Coastal Plain. Suhm et 
al. (1954) declared that they could not distinguish the 
three points, and proceeded to lump them into one type 
they called Tortugas and described as having large, 
triangular blades with straight to convex, occasionally 
concave or recurved edges, often alternately beveled 
to the right, occasionally on both edges of both faces. 
Bases were said to be straight to concave, often thinned, 
sometimes with a large thinning flake scar giving the 
effect of a "flute." Tortugas points were said to be a 
major point type of the Falcon focus from 5950-950 
B.P., and also to be present in the Aransas and Pecos 
phases and Edwards aspect. However, order was not 
imposed. 

At the Landslide site, Shafer (Sorrow et al. 1967:20, 
22) identified two Tortugas points and two groups of 
stemless triangular points that were thinner and lacked 
the beveled edges of the Tortugas type description by 
Suhm et al. (1954:482), and stratigraphically deeper 
than the one provenienced Tortugas point recovered 
from the site. Four of the Landslide points also had 
serrated edges. Sorrow (1969: 18-19) suggested those 
five points were comparable to a group of four bifa
cially thinned triangular points with broad lateral edge 
serrations from the John Ischy site, and that both groups 
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Figure 8-7. Diagnostic artifacts. a, c, e: Pedemales; b, d: Pedemales preform; f: Tortugas; g: Uvalde; 
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belonged to Kelley's (194 7b) "Taylor Thinned Base" 
type, which Sorrow provisionally renamed Taylor. Sor
row (1969: 19) also renamed a second group of five 
triangular bifaces at John Ischy, which he compared 
to Kelley's "Baird Beveled Blade" and called "Baird," 
and suggested using Tortugas as a type name only for 
specimens with alternately beveled lateral edges. 
Turner and Hester (1993:188) have also drawn a dis
tinction, on morphological and stratigraphic grounds, 
between "Tortugas" points and "Early Triangular" 
points. They date Tortugas to late in the Middle Ar
chaic (2800-2550 B.P., which would be Late Archaic I 
for Johnson and Goode [1994] and Collins [1995]) and 
identify it as a characteristic artifact of south Texas 
and the lower Rio Grande, occasionally found in cen
tral and southwest Texas. Early Triangular, according 
to Turner and Hester (1993: 108-11 0), is widespread 
in central, south, and southwest Texas and is 
stratigraphically earlier than Tortugas. Acknowledg
ing a confusion in typology, they note that such Early 
Archaic triangular points are what Kelley (194 7 a) and 
Sorrow (1969) called "Baird (Beveled Blade)" and 
"Taylor (Thinned Base)." 

One complete Tortugas point (Figure 8-7f) was recov
ered from 41BX126 during the 1997 investigations. It is 
made of dark brown semi-translucent chert with coarse 
inclusions and traces of patination. Both lateral edges 
are bifacially beveled (supposedly not a characteristic 
of the type but perhaps a function of resharpening) and 
converge in a finely pointed tip. The artifact is 46 mm 
long, 6.5 mm thick, and 27 mm wide at the base, which 
is concave. The base was thinned on one face by the 
removal of a long basal thinning flake, the scar of which 
is covered by a short, wide crescent-shaped flake scar 
and subsequent pressure flaking. The base is finished 
on the opposite face with short pressure flakes. The 
Tortugas point was recovered from the block excava
tion, Area B, TU 14, Level 4. 

Uvalde 
A minor type in central Texas and the Lower Pecos, 
Uvalde was first described by Suhm et al. (1954:486, 
527) on the basis of collections from Fate Bell Shelter 
in the lower Pecos and the Marshall Ford and 
Buchanan reservoir basins, and dated to the Archaic 
somewhere between 5950 B.P. and 950 B.P. They 
speculated, however, that it might be of more recent 
origin than other points of the Edwards Plateau Aspect 
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(Middle to Late Archaic) because of its more restricted 
geographical range in central Texas, the lower 
Guadalupe River valley, and the Lower Pecos. Since 
Uvalde points were never present in great numbers at 
any site, it was never given much attention. For 
example, though all five Uvalde points at the Footbridge 
site (Johnson etal. 1962:75, 118-121,Figure45), were 
found in a single mixed level below Nolan, Travis, 
Bulverde and most of the Pedernales points, which 
might have suggested an early Archaic date, nothing 
was made of it and Uvalde was not represented in 
either the Canyon Lake or the regional chronologies. 
Weir (1976: 119, 124, Table I), in his seminal restudy of 
the Central Texas Archaic, placed Uvalde in his newly 
defined San Geronimo Phase (8000-4500 B.P.), earlier 
than Bell or Early Triangular. On the basis of these 
and other investigations, Uvalde is now accepted as 
clearly representative ofthe Early Archaic (Turner and 
Hester 1993: 191). In central Texas, Johnson (Johnson 
and Goode 1994:24) and Collins (1995:383, Table 2) 
place Uvalde with Martindale points in the fmal style 
interval of the Early Archaic, 6000-7000 B.P. In south 
Texas, Hester (1995 :43 6-43 7) includes the Uvalde type 
with Martindale, Baker, and Bandy dart point styles in 
an "Early Comer Notched Horizon" as early as 7950-
5450 B.P. 

The Uvalde style is recognized most readily by its split 
stem and narrow neck, although the type remains very 
broadly defined with wide variability (Turner and Hester 
1993), and grades into Baker, Bandy, and Martindale 
and may even resemble Gower or small Pedernales 
points. Suhm (1959:230) acknowledged that the Uvalde 
type and the morphologically similar but unrelated Frio 
type are "somewhat marginal forms" as they were 
defmed by Suhm et al. (1954:486), and Sorrow et al. 
(1967:70) complained that the type needed to be 
redefmed. Nevertheless, based on a review of published 
illustrations, it can be said that Uvalde has a triangular 
to leaf-shaped blade having straight to convex lateral 
edges, rounded or barbed shoulders, and an expanding 
stem with rounded comers. The neck is usually narrow, 
from 10-15 mm wide, and a pronounced basal concavity 
usually measures 1-4 mm deep; both traits are identifying 
characteristics of the type. Sometimes the stem or base 
is smoothed (Collins et al. 1990:56-57, Figure 19, Table 
3; Hester 1971 :71, Figure 11, c; Hester et al. 1989:Figure 
Id; Johnson et al. 1962:65, Figure 24, d-f; Prewitt 
1981b:287, Figure 83, p-r; Sorrow et al. 1967:20, 70, 



Figures 14, 41f, 41g; Suhm and Jelks 1962:Plate 162; 
Weir 1979:Figure 9). 

One probable Uvalde point (Figure 8-7g) was recov
ered from the site. This is an almost complete artifact 
with a long, slender blade measuring 26 mm wide and 
61.5 mm long (overall 87.5 mm) even without the dis
tal tip. Lateral edges are straight to slightly convex 
near the rounded shoulders and the blade is 11 mm 
thick. The stem is 11 mm long and the edges are slightly 
smoothed on the high points. Neck width is 16.5 mm 
and the base is 20 mm wide with rounded corners. 
The basal concavity is 1 mm deep. This specimen was 
originally listed as a Travis dart point, possibly on the 
basis of the lanceolate but not distinctive blade, along 
with a note that the basal concavity was not typical. 
Although the basal indentation is clearly minimal for a 
Uvalde and the neck width is somewhat greater than 
for most points of the type, the stem clearly expands 
too widely for the Travis style and the point is thus 
assigned to Uvalde. This point was recovered from 
the midden central core, Area B, TU 8, Level 5. 

Williams 
Williams points have broad triangular blades and 
rounded convex bases that have a bulbar appearance. 
This type is similar in many respects to the La Jita, but 
is larger and has a different geographical and tempo
ral distribution in central Texas during the Middle to 
Late Archaic. The La Jita is earlier and confmed largely 
to the southeast margins of the Edwards Plateau 
(Turner and Hester 1993:140, 194-195). Suhm et al. 
(1954:490), who first described the type, note that 
Williams-with its broad triangular blade, straight to 
strongly convex lateral edges and strong, often barbed 
shoulders-may resemble the Marcos and Castroville 
types as well as the Palmillas type, which also has a 
bulb-shaped stem but is smaller than Williams. Bell 
(1960:96, Plate 48) notes that Williams points occur in 
eastern Oklahoma in aceramic contexts, especially in 
the Fourche Maline Valley and elsewhere in the Mis
sissippi Valley. 

Although Suhm et al. (1954) assigned Williams a 
temporal range of 5950-950 B.P., no secure dates seem 
to be associated with this type. It is considered Middle 
to Late Archaic on the basis of loose stratigraphic 
associations with Pedernales, Lange, Marshall, and 
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Castroville points at several central Texas sites (Kelly 
1961:251; Shafer 1963:79-80; Sorrow 1969:Table 1, 
Table 6), but below Marcos, Montell, and some 
Marshall points at Youngsport (Shafer 1963: 80). Prewitt 
(1981 a: 80) lists Williams along with Marshall and Lange 
points as representative artifacts of the San Marcos 
phase of the terminal Middle Archaic, 2600-2250 B.P., 

which would be mid-Late Archaic for Collins 
(1995 : Table 2) and Johnson (Johnson and Goode 1994). 

One extensively resharpened Williams point (Figure 
8-7h) was recovered from the Culebra Creek site. It 
is a proximal fragment made of tan chert. The blade 
terminates in a transverse snap and what appears to 
be a large distal impact fracture scar sustained prior 
to the snap. The remainder of the blade is 21 mm wide 
at the shoulders and 7 mm thick at the neck. The stem 
is 10 mm long and 17.5 mm wide at the neck, expand
ing to 22 mm at the base, which is very convex and 
gives the stem the typical bulbar appearance. This base 
size is at the low end of the range of Williams dimen
sions reported from other sites and is untypically smaller 
than many of the La Jita points it closely resembles. 
This artifact was recovered from the midden periph
ery, Area B, TU 11, Level 2. 

Untyped Dart Points and Untypable Fragments 
Untyped points include those complete enough to de
termine whether they meet the defmition of any ac
cepted proj ectile point type, but which do not. 
Untypable points are fragments that can be catego
rized as dart points but which are missing distinctive 
parts, such as base, blade or barbs, that might other
wise exhibit identifYing traits that would permit type 
assignment. 

Shown in Figure 8-8a is an untyped stemmed biface 
made oftan chert. The blade terminates in a diagonal 
hinge fracture and was further fragmented after depo
sition. The base is indented. This artifact was initially 
identified as an incomplete Pedernales point (Wood 
1994:20-21), then as a possible La Jita, probably on 
the basis of the convex stem edges and rounded cor
ners. However, although some La Jita bases are slightly 
concave, the concavity of this base is too great, and is 
more suggestive of a very weak Pedernales or Montell 
bifurcation. Nevertheless, since Pedemales stems are 
usually shaped and all but completed before reduction 



ofthe blade is initiated, this is unlikely to be a Peder
nales preform. This artifact was recovered from Area 
B, Shovel Test 22, Level 2. 

The first untypable piece is a stem fragment of brown 
chert grading to subcortical material exhibiting an ir
regular break at the neck. The stem is 8 mm long and 
expands with straight edges to a base 26 mm wide 
with acute comers. It is wedge shaped in cross-sec
tion, tapering evenly from the neck to a thin, sharp 
basal edge, and thus may have been part of a 
Castroville dart point. This fragment was found in the 
midden framework, Area B, TU 18, Level 1. 

The second untypable point is made of gray, chalky 
chert and has been damaged by burning so that not 
enough of the base is present to permit secure classi
fication, although the long, narrow, straight-edged blade 
and what is left of one side notch hint that this may 
have been a Uvalde point. The distal tip and one shoul
der also are missing. Maximum thickness ofthis point 
is 8 mm at the neck. This point was recovered from 
the midden framework, Area B, TU D, Level 7. 

The third untypable point is a barb fragment 17.5 mm 
long and ending in a point, similar to the long, pronounced 
barbs often observed on Marshall, Montell, Marcos or 
Castroville points. It is made oflight brown chert. This 
fragment was recovered from Area C, TU F, Level 6. 

The fourth untypable point is a broad, thin, well-made 
Late Archaic dart point blade made of dark brown, 
semi-translucent chert. The stem is snapped off at the 
neck, making further classification impossible and leav
ing a blade 60 mm long and 37 mm wide at the shoul
ders. Both shoulders are damaged; however, it is 
evident that blade and barbs were of a style charac
teristic of Castroville, Montell, Marshall or Marcos 
points. This artifact was recovered from the midden 
periphery, Area B, Trench G, less than a meter north 
ofTU A. 

The fifth untypable point is a proximal fragment of mottled 
pinkish-gray chert ending in a transverse hinge fracture. 
The stem is short (9 mm), wide and expanding from 20 
mm at the neck to 21 mm. The base is convex with an 
"ear" on one comer. Maximum thickness is 8 mm at 
the shoulders, where it does not appear the thinning 
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process was completed. It is tempting to call this a 
preform. There is nothing symmetrical about this artifact 
in any way; the only clear trait is that it is a stemmed 
biface. This fragment was recovered from the midden 
central core, Area B, TU 8, Level 3. 

The sixth untypable point is an extensively resharpened 
point made of mottled gray chert, with a thick, stubby 
blade. The distal tip exhibits a massive impact frac
ture apparently subsequent to the most recent rejuve
nation episode. Although a distal tip remains, it may be 
entirely fortuitous. This point is 41 mm long and 21 
mm wide at the shoulders. The stem is 17.5 mm long 
and 15 mm at the neck, contracting to 11 mm at the 
base. Sides and base are straight. The stem appears 
to twist and is beveled on the left on one face, possibly 
both. This point has some resemblance to the Darl 
type, but the stem seems uncommonly long. This point 
was recovered from the midden periphery, Area B, 
TU 10, Level 3. 

Bifaces 

Chipped stone artifacts that had been flaked on both 
sides of the same lateral edge are classified as bifaces. 
A total of 199 bifaces (excluding projectile points) was 
collected during the 1993, 1995, and 1997 excavations. 
For each specimen, the following attributes were re
corded: raw material type, raw material grain, burn
ing, presence or absence of cortex, tool completeness, 
length, width, stage of reduction, and evidence for tool 
recycling. All bifaces were measured to the nearest 
millimeter. The details ofthe attributes are discussed 
below. 

Raw material grain was simply noted as fine or coarse. 
Burning was either coded as being present or absent 
and was determined by the presence of crazing, heat 
fractures, or pot lids. Tool completeness was coded as 
either complete, incomplete, or indeterminate. 

The stage of reduction of a biface was a subjective 
category coded as either early, middle, late, or indeter
minate. To insure consistency, all bifaces were coded 
by the same laboratory analyst. Early stage bifaces 
(n=41) usually retain a small to large amount of cortex 
and have relatively few flake removals, all of which 
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Figure 8-8. Untyped dart points and hifaces. a: untyped dart point; b, c: gouges; d: graver; e: drill; f: Guadalupe 
tool, right side view with bit to left. 
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were removed by hard hammer percussion. The edges 
of these bifaces are generally very sinuous when 
viewed in profile. Middle stage reduction bifaces (n=39) 
are typically thinner than early stage bifaces, have little 
or no cortex remaining, and have numerous flake scars, 
many of which may travel beyond the midline of the 
biface. The edges are less sinuous than those of early 
stage specimens. Late stage reduction bifaces (n= Ill) 
are thin, have no cortex, and have numerous flake 
scars. Most of the flakes from late stage reduction 
are removed by billet or soft hammer percussion. Flake 
scars are, therefore, relatively longer and more shal
low than in early stage reduction. The edges of late 
stage bifaces are usually straight when viewed in pro
file. If a specimen was too fragmentary to determine 
its position in this reduction model, it was classified as 
indeterminate (n= 1). 

An important consideration related to stage of reduc
tion is that functionally a biface could be used at any 
step in the process. For example, artifacts typically clas
sified as "choppers" are early stage bifaces with a cor
tex covered proximal end and a crudely flaked distal 
end. Their distal ends commonly show use-wear asso
ciated with one or more activity, including butchering, 
woodworking, and hacking (Turner and Hester 1993). 

Six formal bifacial tools and one graver manufactured 
on a late-stage biface were recovered from 4lBX126. 
All but one (San Gabriel biface) are made of fme
grained chert, and one gouge appears to be thermally 
altered. Each tool is described in detail below. 

Gouges 

Gouges are subtriangular in form with distal bits. Lat
eral sides of the gouges are beveled and may be con
cave or convex. Most often, the narrow proximal ends 
were hafted. Gouges may be bifacially or unifacially 
worked. Generally, the distribution of gouges is very 
broad across Texas. Gouges are found in many ar
chaeological sites that range from the Late Paleo indian 
to the Late Prehistoric in age. 

The Culebra Creek site yielded three nondiagnostic 
gouges from the 1995 excavation. Two of the gouges 
are bifacial and one is unifacial (see Vnifacial tools 
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below). The first specimen (Figure 8-8b) was recov
ered from TV D, Levell O. This subtriangular gouge 
exhibits a rounded proximal end and slightly concave 
lateral edges. The distal end is missing. In plan view, 
the right lateral edge is sinuous and beveled. The speci
men measures: maximum length = 77 mm, maximum 
width = 49 mm, maximum thickness = 28 mm, and 
width at proximal end = 27 mm. 

The second specimen (Figure 8-8c) was found in an 
undesignated trench backdirt pile. The gouge is 
subtriangular in form and mostly complete. In plan view, 
the top left bit edge is broken off. The bit edge is slightly 
concave while the lateral edges are beveled and slightly 
convex. The proximal end is rounded and dulled. Mea
surements are as follows: bit angle = 51°, maximum 
length = 65 mm, maximum width = 44 mm, maximum 
thickness = 11 mm. 

Gravers 

Gravers are small- to medium-size tools exhibiting care
fully chipped, sharp, needlelike protrusions. They are 
generally made on flakes and can be combined with 
other tools such as scrapers (Turner and Hester 1993). 
Gravers were used for a variety oftasks including, but 
not limited to, engraving, cutting and punching. The 
distribution of gravers is wide across Texas. They have 
been found in many archaeological sites ranging from 
Paleoindian to Late Prehistoric in age. The Culebra 
Creek site yielded a bifacial graver in the 1995 and a 
unifacial graver during the 1997 excavation (see Vni
facial tools). The bifacial graver (Figure 8-8d) was 
excavated from TV D, Level 4. The graver was made 
on the end of a late stage biface. The edges were 
carefully trimmed forming a sharp symmetrical pro
trusion. Step fractures are prevalent near the graver 
end of the tool. Measurements for the graver are: 
maximum length = 76 mm, maximum width = 48 mm, 
and maximum thickness = 14 mm. 

DrillslPerforators 

Drills and perforators have bifacially worked bits and 
proximal ends. The drill has a long, narrow bit or shaft 
that is often diamond shaped in cross-section (Turner 



and Hester 1993), but can also be of a lenticular shape 
(Kelly 1961 :255,256, Figure 9). The distal tip ofa drilV 
perforator commonly exhibits a blunted or dulled ap
pearance resulting from use wear. Many Archaic drills 
have bases similar to those of projectile points indicat
ing a change in the former function of this tool. In 
contrast, Late Prehistoric drills/perforators are smaller 
and are usually manufactured from a flake. Drills have 
a wide distribution in Texas and have been recovered 
from Archaic and Late Prehistoric sites (Turner and 
Hester 1993). 

One drill (Figure 8-8e) was recovered from TU 22, 
Level 2 during the CAR investigation. The base of the 
drill is broken and therefore it is impossible to deter
mine whether the drill is a reworked dart point or if it 
was made on a flake. The distal tip appears to be ther
mally altered, exhibiting a reddish color which is not 
observed on the remaining bit or shaft. Based on ob
served color differentiation between lateral edge and 
adjacent area, and the central body, the shaft also ap
pears to have been recently reworked. Projectile points 
recovered from levels 1-3 (or comparable levels) in 
adjacent TUs (TV 16, 17, 20) include a Bulverde, 
Castroville and three Pedernales dart points. Given the 
presence of Late Archaic dart points and the com
plete absence of Late Prehistoric artifacts at 4IBX 126, 
it is reasonable to assume that the drill is of Archaic 
origin. Maximum dimensions are: 47 mm in length, 12.5 
mm in width, and 5 mm thick. 

Guadalupe Tools 

The Guadalupe tool is characterized by thick percussion 
flaking, a very abruptly beveled distal end and a 
subtriangular cross section. The reduction sequence 
that produces this singular morphology is aptly detailed 
in Brown (1985:80-81) and Turner and Hester 
(1993 :256-260). Working edge angles at the 
intersection of the bit face and dorsal surface are 
normally acute, ranging between 55 and 85 (Black and 
McGraw 1985: 151). First designated as a core scraper 
(Sayles 1935) and later termed an adze or gouge, the 
term Guadalupe tool was adopted by Hester and 
Kohnitz (1975) recognizing that the true function of 
the tool was not understood. Subsequent investigators 
have suggested the tool may have functioned as a 
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woodworking implement or, alternatively, as part of a 
hide-defleshing kit (Black and McGraw 1985: 149; 
Goode 1989:135; SollbergerandCarroIl1985). 

Guadalupe tools have been reported from across a wide 
swath of the south Texas Coastal Plain from the lower 
Guadalupe River west to the Rio Grande, encompass
ing the Nueces River drainage, and northward onto 
the southern and eastern margins of the Edwards Pla
teau (Highley 1984). The distribution pattern is appar
ently related to the river drainage system flowing off 
the plateau toward the Gulf Coast, although upland 
occurrences also are reported. This tool form is most 
frequently found along the lower and middle Guada
lupe River and in the upper reaches of the Medina
San Antonio River basin in sites such as Panther 
Springs Creek (41BX228, Black and McGraw 
1985:142,146, Table 14, Figure 29), Granberg II (Brown 
1985:95-102; Hester 1980:147-149), and at Camp 
Bullis (41BX376, 412BX409, Gerstle etal. 1978:102, 
Table 8). 

The Culebra Creek site is located in the Medina River 
Basin and is within 25 kilometers of the Panther Springs 
Creek site. Excavations at the Panther Springs Creek 
site yielded 19 Guadalupe tools while the Culebra 
Creek site yielded one Guadalupe tool. Chronologically, 
the Guadalupe tool was only produced for a brief por
tion of the Early Archaic ca. 6650-5250 B.P. Hester 
(1995) associates Guadalupe tools with an "Early 
Corner-Notched Horizon" which ranges from 
ca. 7950-5450 B.P. 

The Guadalupe tool from the Culebra Creek site (Fig
ure 8-8f) was found during the 1995 excavation in TU 
D, Level 9 . The tool was bidirectionally flaked on three 
sides with flake removal running perpendicular to the 
axis of the artifact. The tool was worked on the distal 
end ofthe dorsal side where some of the original shap
ing remains. The distal end has alternate, bidirectionally 
obtuse flaking that resembles backing (as with micro 
lithic tools). The dorsal side bears blade-like flake scars 
parallel with the long axis. These flake scars are 
resharpening flakes that originated from the bit. On 
the midsection of the dorsal face there are a number 
oflong blade-like flake scars linked to the initial prepa
ration of the bit. A series of flake scars terminates in 
hinge and step fractures at the distal end of the tool, 
leading up to a narrow, intensively resharpened bit. 



The bit is long, narrow, and triangular. The bit was later
ally sharpened on the sides of the bit spine. Although, 
the bit facet was reduced by width, the bit spine re
mains close to the original dimension. In comparison, 
the narrow bit is more extreme than specimen D from 
the Lindner Cache (Brown 1985:91, Figure 6). 

When plotted on a scattergram showing the relation
ship between weight and amount of bit arch, the Cul
ebra Creek Guadalupe tool is closest to the Lindner 
Cache from the Medina River Basin (Brown 
1985: 120). The measurement for the ratio of bit thick
ness to width is 0.5. The tool weighs 157.3 grams. 
Other measurements for the Guadalupe tool are as 
follows: 

Dorsal length = 114 mm 
Ventral length = 96 mm 
Maximum bit width = 22 mm 
Maximum tool width = 32 mm 
Maximum tool thickness = 39 mm 
Bit thickness = 44 mm 
Max. depth of bit facet concavity = 0-.5 mm 
Bit facet or ventral end angle = 122° 
Bit spine-plane angle = 61 ° 

Butted Knife 

Butted knives, often known as "hand axes" or "car
cass cleavers," are identified by their oblong, pear
shaped, or subtriangular outline with a narrow, 
bifacially thinned distal end. In common with some 
"choppers," this tool retains nodular cortex on the 
proximal end, which presumably served as a hand grip. 
The tool tapers toward the distal end, which may be 
broadly rounded and is frequently quite delicate and 
thin, so much so that it is likely that it was used as a 
cutting implement rather than functioning as an axe. 
The presence of heavy polish on the distal end of many 
of these tools also suggests a cutting rather than chop
ping function (Hester 1971 :86; Sollberger 1968; Turner 
and Hester 1993 :243). Microscopic and lipid analysis 
of residues on the edges of five butted knives from 
Kendall County (41 KE92) indicated that two were used 
to process floral materials such as sotol, one was used 
on both animal and floral materials, and a fourth was 
used on fish parent materials (Chandler and 
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Marchbanks 1996). One study (Priour 1987:14) indi
cates that butted knives may be distinguishable from 
choppers, axes, and other bifacial artifacts with cor
tex at one end by the acuteness of the edge angle, 
which is generally 25 or less for butted lmives. 

The butted knife has a limited distribution, primarily on 
the southern Edwards Plateau and adjacent areas of 
the Coastal Plain, and in the Lower Pecos. It is found 
most commonly on and in the upper levels ofbumed 
rock middens, indicating that it was used in the Late 
Archaic ca. 2600-2250 B.P. (Turner and Hester 
1993:243) 

One butted knife (Figure 8-9a) was found during the 
1997 excavation in TV 6, Level 3. The knife is 
subtriangular in outline with cortex on the proximal end. 
Polish is not evident on the distal tip. Measurements 
for the specimen are: maximum length = 89 mm, maxi
mum width = 76 mm, and maximum thickness (at proxi
mal end) = 24 mm. The edge angle is 26.5°. 

San Gabriel Biface 

San Gabriel bifaces are broad and triangular in form. 
The biface generally has gently convex lateral edges 
with sharply defined basal comers. The base is broad 
and concave. The San Gabriel biface type is notably 
thin and well made (Turner and Hester 1993). 

The San Gabriel biface was originally described by 
Prewitt(1981a:l05, Figures 37 and 38) from examples 
at the Loeve-Fox, Loeve, and Tombstone Bluff sites 
along the San Gabriel River. Although the San Gabriel 
biface is distributed across much of Central Texas, 
morphologically similar bifaces have been found in East 
Texas early Caddoan sites. They are called Gahagan 
or Copena bifaces. Chronologically, San Gabriel bi
faces are associated with the Twin Sisters Phase at 
the Loeve-Fox site (Prewitt 1981 b). This phase ranges 
from ca. 1750-1450 B.P. and postdates the similar 
Gahagan bifaces in age. 

One San Gabriel biface (Figure 8-9b) was located during 
the 1995 excavation in BHT G near the midden area 
back dirt. The distal end of the biface is missing and a 
hinge fracture remains. The biface was triangular with 



finely worked and gently convex lateral edges. The 
proximal end has sharply defined basal comers and a 
mildly concave base. The broken biface was thinly made. 
General measurements of the biface are as follows: 
maximum length (to hinge fracture) = 62 mm, maximum 
width = 39 mm, and maximum thickness = 8 mm. 

N ondiagnostic Biface Forms 

Analysis ofbifaces at 41BX126, excluding projectile 
points and formal tools, indicates a marked preference 
for fine-grained chert at all stages of the reduction 
process although, paradoxically, the proportion of 
bifaces made of coarse-grained materials increased 
later in the reduction sequence while the proportion of 
bifaces made of fine-grained material, though still over
whelming, decreased from the early stage to the late 
stage (Table 8-1). 

The second comparison in Table 8-1 shows that the 
number of bifaces with cortex remaining decreases 
from the early reduction stage through the late stage, 
while the number without cortex increases, although 
the presence or absence of cortex is not an absolute 
indicator, since two early stage bifaces possessed no 
cortex and five late stage bifaces still exhibited traces 
of cortex. 

Comparing bifaces made of coarse material with those 
made of fine-grained chert showed that early and late 
stage bifaces on average tended to be larger when 
made of coarse-grained material than when made of 
a fmer fabric (Table 8-1). An exceptionally short av
erage length for middle stage bifaces on coarse mate
rial appears to be anomalous, but might be explained 
by the smaller sample size since the average length 
for middle-stage bifaces on fine-grained chert appears 
consistent with the apparent reduction in average length 
from early to late. It would appear here either that 
coarse-grained materials are selected for the larger 
tools or that fine-grained materials are more easily 
reduced and thus selected for implements that must 
be smaller. 

The proportion of burned specimens in the sample in
creases from the early reduction stage to the late stage, 
although the degree of increase is not great (Table 8-
1). This may in some cases indicate thermal treatment 
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incident to the manufacture of projectile points, although 
the possibility of discard or accidental loss in a hearth 
or cooking element should not be discounted, espe
cially for tools used as knives during the food prepara
tion process. 

A far higher proportion of the bifaces in this sample 
made of fme-grained chert have cortex than do those 
made of coarse-grained material (Table 8-2). Bifaces 
with cortex tend to be longer than those without, al
though bifaces made of fine-grained chert tend to be 
shorter, whether with or without cortex, than speci
mens made of coarser-grained material. As noted 
above, the length disparity may be related to ease of 
reduction but since the fine-grained bifaces also tend 
to exhibit more cortex, it may be that the sizes and 
locations of source materials and ease of transport in
fluence the sizes of tools being produced and used. 

Unifaces 

Artifacts that had been flaked on one surface are clas
sified as unifaces. A total of 427 unifaces (including 
formaltools) was collected during the 1993, 1995, and 
1997 excavations at the Culebra Creek site. For each 
specimen, the following attributes were recorded: raw 
material type, raw material grain quality, presence or 
absence of cortex, burning, uniface type, maximum 
dimension, and flake type. The first four attributes were 
coded in the same manner as described above for bi
faces. The maximum dimension of each uniface was 
measured to the nearest millimeter. 

Uniface type was recorded as one of the following: 
edge modified flake (EMF), scraper, burin, graver, den
ticulate, notched flake, or gouge. Unifaces that were 
classified as EMF (n=329) displayed modification 
through use or by intentional flaking. If the uniface 
was flaked, the edges were not altered drastically to 
change the general morphology of the original flake. 
In contrast, scrapers were classified on the basis of 
drastic intentional flaking on one or more edges of the 
uniface. Unifaces coded as scraper (n=39) had inten
sively worked edges that involved a significant change 
in flake morphology. Denticulates (n=12) were identi
fied on the basis of serrated, teeth-like edges of two 
or more consecutive undulating "teeth." Notched 
flakes (n=43), although similar to the troughs of the 
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Figure 8-9. Bifaces and unifaces. a: Butted knife; b: San Gabriel biface; c: burin, arrow indicates direction of 
burin blow; d: graver. 
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Table 8-1. Biface Grain Size, Cortex, Bwuing, and Average Length by Reduction Stage 

Reduction Stage 
Total 

Early Middle Late Indeterminate 

# 4 5 17 0 26 
Coarse 

0 % 9.8 12.8 15.2 
.~ 
(/) 

# 37 34 95 1 167 .S 
cd Fine 
0 % 90.2 87.2 84.8 100 

Total 41 39 112 1 193 

# 2 22 107 1 132 
Absent 

% 4.9 56.4 95.5 100.0 
>< 
.9 # 39 17 5 0 61 is Present U % 95.1 43.6 4.5 

Total 41 39 112 1 193 

# 37 34 94 1 166 
No 

% 90.2 87.2 83.9 100.0 
"0 
0 

# 4 5 18 0 27 ~ 

5 Yes 
I::Q % 9.8 12.8 16.1 

Total 41 39 112 1 193 

0 
Coarse 79.8 56.0 74.5 na 74.8 

~~ Fine 75.7 74.5 62.9 85.0 72.4 i:J ~ 
> 0 
~ ,...1 Total 76.3 73.5 65.4 85.0 72.7 

Table 8-2. Frequency and Average Length of Bifaces by Cortex and Grain Size 

Cortex 

Absent Present 

# % # 

Coarse 22 84.6 4 

Fine 110 65.9 57 

Total 132 61 

denticulate, are not normally consecutive on unifacial 
flakes. Most flakes are single notched flakes. They 
are created by the repeated removal of flakes from an 
uniface edge. Unifaces coded as burin (n=I), graver 
(n=I), and gouge (n=2) are discussed below in the 
formal unifacial tools. 

% 

15.4 

34.1 
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Average Length 

Cortex 
Total Total 

Absent Present 

26 70.8 79.8 74.8 

167 65.5 76.4 72.4 

193 66.5 76.7 72.7 

Flake type was coded for all of the complete unifacial 
flakes. These categories are as follows: normal 
(n=133), biface thinning (n=126), uniface(n=O),notching 
(n=O), sequent (n=3), and indeterminate flakes (n= 165). 
Definitions of the flake types are further discussed in 
the debitage analysis section below. 



Four formal unifacial tools were recovered from 
41BX126. Of these, only one graver was thermally 
altered. Each ofthe unifacial tools is discussed below 
in detail. 

Burins 

Burins are small to large tools made on flakes, blades, 
bifaces, projectile points, spokeshaves, cores, and 
scrapers. Burins are made by removing single or mul
tiple parallel-sided flakes (Davis 1991). This flake re
moval creates a narrow chisel edge with micro-flake 
scars. Burins may have many functions, as Giddings 
(1964:211) indicates, "burin implies a group of instru
ments made by a common technique; it does not imply 
equivalence of function." 

Burins are often called gravers and were used for 
working wood, bone, leather, stone, and splitting reed 
for basketry (Epstein 1960:96). Burin distribution is very 
broad across Texas. They range in age from Paleoin
dian to Late Prehistoric. 

One burin (Figure 8-9c) was found during the 1995 
excavations in BHT M back dirt. The burin was made 
on a unifacially modified flake. Some cortex remains 
on the dorsal side of the flake. The burin was created 
from one long narrow burin spall removal and sharp
ened by retouch. The opposite edge of the burin was 
intensively modified with many flake removals. Mea
surements for the burin are as follows: maximum length 
= 49 mm, maximum width = 34 mm, maximum thick
ness = 9 mm. 

Gravers 

Two gravers--one unifacial and one bifacial-were 
recovered during the 1995 and 1997 excavations. The 
unifacial graver (Figure 8-9d) was recovered from TV 
15, LevelS. The graver was made on a broken 
modified flake. Cortex remains on the dorsal side and 
craze marks indicate thermal alteration of the tool. The 
protrusion is small, but carefully worked along the 
edges. Measurements for this specimen are as follows: 
maximum length = 42 mm, maximum width = 27 mm, 
and maximum thickness = 20 mm. 
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Gouges 

Three gouges were recovered from the 1995 excava
tion. Of these gouges, only one was tmifacial (see the 
Bifacial section for descriptions of the others). Speci
men three was recovered from TV C, Level 7 (Figure 
8-10a). The gouge is subtriangular in form and unifa
cially worked. The proximal end has two hinge frac
tures that may have occurred during use. The lateral 
edges are slightly convex with several step fractures. 
The bit is concave with rounded edges. A series of 
step fractures on the ventral side of the bit indicate 
heavy use ofthe gouge. Measurements for the gouge 
are as follows: bit angle = 38, maximum length = 69 
mm, maximum width = 41 mm, and maximum thick
ness = 14 mm. 

Clear Fork Tool 

Ray (1938, 1941) identified a series of tool forms he 
called Clear Fork gouges and first described them on 
the basis of specimens found along the Clear Fork of 
the Brazos River in the Abilene region of central Texas. 
He considered the "gouges," along with his "Clear Fork 
Darts 1 and 2" (Nolan points) as especially diagnostic 
of his Clear Fork Culture Complex and speculated that 
they functioned as digging, woodworking, and hide
working implements (Ray 1938). Ray later withdrew 
his suggestion that they had been used to work hides, 
but added that they might have functioned as atlatl 
weights (Ray 1959). 

The Clear Fork tool in its "classic form" is character
ized by a triangular to subtriangular outline, generally 
with straight to excurvate lateral edges, and a rounded 
or pointed proximal end. The tools frequently exhibit a 
dorsal ridge, with maximum thickness generally near 
the distal end, which is characterized by a sharply bev
eled bit. The bit may be convex, straight or slightly 
concave, with a working-edge angle ranging from 60 
to 75 in most cases. As with the Guadalupe tool, many 
Clear Fork tools are almost pyramidal in cross section 
(Turner and Hester 1993 :246-249). Ray (1941) sorted 
the Abilene area Clear Fork tools into six types, types 
1 and 2 being the bifacial and unifacial versions, re
spectively, of the "classic" triangular fonn. His classi
fication has been partially validated, in that the 
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Figure 8-10. Miscellaneous artifacts. a: gouge; b: Clear Fork tool. 

triangular bifacial type 1 is generally accepted as one 
form and types 2 and 3 (a relatively long, narrow uni
facial tool) are grouped as second form. Other more 
variable forms, some with subrectangular outlines, ei
ther receive individual treatment or are lumped as "mis
cellaneous" (Black and McGraw 1985: 139, 142; Hall 
et al. 1982:338). 

Functional analyses support the supposition that Clear 
Fork tools were employed for a variety of tasks, in
cluding manufacturing and maintaining wooden imple
ments, hide scraping, and working hard materials such 
as bone. Among the earliest to bring experimental meth
ods to bear on the question was Howard (1973), who 
examined use wear patterns on 25 archaeological 
specimens, then used them in hafted and unhafted 
modes to scrape, plane, and chop wood. He concluded 
that the most efficient modes of hafting were the end 
socket and T -haft, although for some purposes the tools 
could be used unhafted as well. Howard also concluded 
that Clear Fork tools were efficient woodworking in
struments most probably used to plane or shave wood, 
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although they were probably used for a variety of wood
working tasks. For Howard, they also seemed effica
cious in felling trees, although Hudler (Kay et al. 1998) 
found that the flaking pattern on experimental Clear 
Fork tool bits compared with archaeological specimens 
did not suggest uses involving heavy percussion. Hester 
et al. (1973) also suggested that Clear Fork tools in 
south Texas were woodworking implements, as did 
Chandler (1974), who conducted a use-wear analysis 
and limited experimental study on a series of Clear 
Fork tools from Falcon Reservoir. He concluded that 
the tools were used in a pushing fashion on a hard, 
unyielding surface such as wood, a fmding supported 
by Shiner (1975). 

More recent replication studies in conjunction with low
and high-power magnification use-wear analysis of 49 
Clear Fork tools recovered from the Wilson-Leonard 
site and several from other Texas sites suggest that 
while most Clear Fork tools were used to manufac
ture and maintain wooden implements, many individual 
tools in this category were clearly used on other hard 



materials such as bone or antler, as hide defleshers, or 
perhaps on several different materials at different times. 
(Hudler, in Kay et al. 1998) 

Clear Fork tool forms have an apparently continuous 
distribution from northeastern Mexico and the south 
Texas Coastal Plain, through central Texas along the 
Balcones Escarpment and into south-central Oklahoma 
(Hester et al. 1973:90; Shiner 1975:186). Forms that 
are perhaps related have been studied in Missouri and 
elsewhere in the Southwest and Midwest (Black and 
McGraw 1985: 138). Initially seen as a Paleo indian and 
Early Archaic phenomenon, Clear Fork tools have been 
recovered from Archaic and Paleoindian contexts, al
though not in post-Archaic components. Clear Fork 
tools have been associated with Late Paleo indian 
Golondrina points ranging from 9180-9020 B.P. (Epstein 
1969; Hester 1979). Bousman (1997) documents the 
occurrence of Clear Fork tools in the Wilson compo
nent between 10,000 and 9,500 B.P. at the Wilson-Leon
ard Site. Ray's (1941) initial observations that the larger 
unifacial Clear Fork tools came from the earlier de
posits have largely been supported. In the Choke Can
yon Reservoir area, Hall (Hall et al.1982 :340, 342) found 
that larger Clear Fork tools predominated in Early Ar
chaic sites. Hester (1995) associates the Clear Fork 
tool with the "Early Basal-Notched Horizon" ca. 5550-
4950 B.P. The variability in form and inferred function, 
and the wide temporal and spatial distribution of this 
interesting implement suggested to Black and McGraw 
(1985:139) that the Clear Fork tool is not one single 
type but is rather a general tool form employed for a 
variety of purposes in many places and times. 

One Clear Fork tool (Figure 8-10b) was found at the 
Culebra Creek site during the 1995 excavations in TU 
C, Level 8. The tool is triangular with a beveled con
vex bit and was unifacially flaked. The bit angle mea
sures 61°. A small amount of cortex remains on the 
dorsal surface of the proximal end. There are ripple 
scars on the ventral side which suggest that the tool 
was flaked from the upper right of the bit. This ap
pears on the axis on the right side of the bit. 

In plan view, lateral trimming is regular on the right side 
with step fractures only near the bit. Deep flake scars 
appear on the left side with final retouching and end in a 
step or hinge termination. The bit was resharpened and 

181 

has very few step fractures. A moderately flat flake 
may have been removed from the ventral side during 
use. This flake terminated in a hinge fracture. 
Measurements for the tool are as follows: maximum 
length = 73 mm, maximum width = 53 mm, bit thickness 
= 17 mm, and width of bit = 53 mm. 

Nondiagnostic Uniface Tool Types 

Analysis of unifacial tools by type of flake on which 
they were made again indicates an overwhelming pref
erence for fine-grained raw material at 4IBX126, al
though this was not necessarily a criterion by which 
flakes were specifically selected for unifacial tool pro
duction, since fine-grained materials were apparently 
preferred for all tools at the site and such flakes would 
have been readily available as a by-product of biface 
and core tool manufacture (Table 8-3). 

It is clear also that normal and biface thinning flakes 
were the preferred blanks on which unifacial tools were 
made, although two-thirds of the tools made on nor
mal flakes have cortex whereas almost two-thirds of 
the unifacial tools on biface thinning flakes lack cortex 
(Table 8-3). The preferences appear to be less marked 
in the selection of indeterminate and sequent flakes. 

Evidence of burning is present on only a small propor
tion of tools made on biface thinning flakes, while 20-
30 percent of the unifaces made from other types of 
flakes have been burned (Table 8-3). Whether some 
of these flakes were subjected to thermal alteration at 
some point in the lithic reduction sequence that pro
duced them does not seem to be a factor here, espe
cially considering the lack of burning exhibited by the 
tools on biface thinning flakes. A differential in func
tion and locus of employment may be at work, although 
why tools on indeterminate, normal, and sequent flakes, 
especially, should have a higher likelihood of burning is 
unclear. Possibly those flake types were deemed more 
suitable for production of expedient tools or were more 
readily available for use near hearth or rock ovens. 

One answer may lie in the dimensions of tools produced 
on the various types offlakes. Unifacial tools made on 
normal and indeterminate flakes tend on average to 
be larger in their maximum dimension, especially those 



that exhibit cortex (Table 8-3). As we have seen above, 
the preponderance of tools made on these flakes have 
cortex, indicating a selection for larger size with cortex. 
Sequent flake tools with cortex also tend to be larger 
than those without, although we have also seen above 
that most of these tools lack cortex. Perhaps it is the 
unique contours of the sequent flake and a cortex 
backing rather than size that are the selection factors 
here. This combination of features may have had 
particular utility in plant food preparation around fIres. 
As for tools on biface thinning flakes, those possessing 
cortex also tend to be longer than those lacking cortex, 
though they are slightly shorter than those made on 
normal and indeterminate flakes. As noted above, 
however, the great majority of tools made on biface 
thinning flakes lack cortex, indicating that larger size 
and cortex are not the selection factors for these tools, 
and they may have quite different functions, as 
suggested by the differences in burning occurrence. 

Cores 

Cores are primary lithic masses that have multiple flake 
removals from one or more direction. Cores have fac
eted platforms and bear negative scars from flake re
movals. Measurement of cores allow for comparisons 
between core size and size of flakes recovered. 

Fifty-two cores were recovered from the excavations 
at 41BX126. For each specimen the following attributes 
were noted: raw material type, raw material grain qual
ity, burning, presence or absence of cortex, length, 
width, and thickness. As with the bifaces and unifaces, 
all cores were measured to the nearest millimeter. Core 
measurements were taken to compare mean size of 
flakes with the mean length of the cores. 

Table 8-3. Frequency of Un if ace Tool Blank Types by Grain Size, Cortex, and Burning; 
Average Length by Cortex and Tool Blank Types 

Tool Blank Type 
Total 

Biface Thinning Indeterminate Normal Sequent 

# 16 11 21 8 56 
Coarse 

~ 
% 12.7 11.5 15.8 11.1 

.~ # 110 85 112 64 371 UJ 

.§ Fine 
% 87.3 88.5 84.2 88.9 

cJ Total 126 96 133 72 427 

# 84 43 46 39 212 
Absent 

>< 
% 66.7 44.8 34.6 54.2 

~ # 42 53 87 33 215 El Present U % 33.3 55.2 65.4 45.8 

Total 126 96 133 72 427 

# 117 71 104 51 343 
No 

"'d 
% 92.9 74.0 78.2 70.8 

~ # 9 25 29 21 84 
9 Yes 
~ % 7.1 26.0 21.8 29.2 

Total 126 96 133 72 427 

...... Absent 38.0 39.7 46.9 34.3 39.6 
~ .g Cortex 
~~ Present 48.7 50.0 58.7 42.0 52.0 [) . 
;> ~ 
<~ Total 41.5 45.4 54.6 37.8 45.8 
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The first comparison in Table 8-4 indicates a selection 
bias for fine-grained materials, since 61.6 percent of 
the cores in the sample were made of fine-grained 
chert. The favored cores are smaller and thus were 
probably exploited more intensively than the coarse
grained cores, not withstanding that a larger percent
age of the coarse-grained specimens (25 percent vs. 
9.3 percent) had been reduced to the point that no 
cortex remained. 

However, the second comparison (Table 8-4), which 
shows that cores of fine-grained chert tend to be 
smaller than specimens made of coarse-grained chert 
regardless of the presence or absence of cortex, clearly 
suggests that cores made of a finer fabric tend to be 
exploited more intensively and are less likely to be dis
carded before all cortex is removed. 

The third comparison in Table 8-4, between burned 
and unburned cores, shows little difference on a 
percentage basis between cores with cortex and cores 
without. That would indicate that burning, or even 
thermal treatment, is not a factor in core production! 

reduction, and may rather be an accident of post-discard 
expenence. 

Choppers 

Choppers are simply cobbles that have multiple flake 
removals off of one or more end. Cortex often covers 
the proximal end and was used for gripping the chop
per. The distal edge is rough and bifacially worked. 
Edges of the chopper are sinuous and have several 
step fractures that derive from impact or crushing. The 
same attributes noted for cores were used for chop
pers. The attributes included: raw material type, raw 
material grain quality, burning, presence or absence of 
cortex, length, width, and thickness. Again, all mea
surements were taken to the nearest millimeter. 

Two choppers were retrieved from excavations at the 
Culebra Creek site. Specimen 1 was excavated from 
TU 3, Level 3 . The chopper was bifacially worked on 
all edges. Some cortex remains on an interior section 
on one side. The specimen is battered and has step 

Table 8-4. Cortex Frequencies by Grain Size and Burning on Cores; 
Average Length of Cores by Cortex and Grain Size 

Cortex 
Total 

Absent Present 

# 5 15 20 
Coarse 

~ % 62.50 34.10 
.~ 
Vl # 3 29 32 
.~ Fine 
0 % 37.50 65.90 

Total 8 44 52 

# 7 37 44 
No 

OJ) 
% 87.50% 84.10% 

.S # 1 7 8 c 
El Yes 

0:1 % 12.50% 15.90% 

Total 8 44 52 

~ Coarse 59.4 82.5 76.8 
OJ)..s:: 
c:<lo1J Fine 58.3 72.9 71.5 [J c 
.<.3 Total 59 76.2 73.5 
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fractures on several of the edges. The second speci
men was from TU E, Levell. This specimen was 
bifacially worked on one edge. A cortex handle re
mains on the proximal end of the chopper. Several step 
fractures indicate crushing or impacts on the bifacial 
edge of the chopper. 

Incised Stone 

One incised and abraded stone (Figure 8-11) was found 
in 1997 at the Culebra Creek site in TU 4, Level 3. 
The compressed sandstone fragment measures 96 mm 
in length, 61 mm in width, and 22 mm thick. The stone 
is incised on a concave plane which is dark red in color. 
The underside of the stone distinctly turns from dark 
red to a light brown color. 

In P Ian view, the incisions run perpendicular to an area 
that is 83 mm in maximum length. Incision marks are 
unidirectional and range from 25-40 mm in length. 
Abrading marks are random and are shorter than the 
incision marks. The surface has also been ground 
smooth. 

In contrast, three stones with convex surfaces have 
been found nearby at the Panther Springs Creek site. 
Three limestone cobbles with parallel incised lines were 
described in the site report. Black and McGraw 
(1985: 179) hypothesized that the cobbles were used 
as "texture anvils" (to texturize leather or bark) or as 
shaft straighteners. Because the stone from the Culebra 
Creek site is concave in nature, a different function is 
suggested for this stone. The incised stone is consid
ered to be an abrading stone which may have been 
used to shape bone awls (as deduced from the taper
ing and size of the incisions). Bone awls may have 
later been ground laterally across the short diameter 
of the sandstone fragment. 

Debitage Analysis 

Two types of analysis were made on unmodified flakes 
from the Culebra Creek site. Over 59,318 pieces were 
individually size sorted and counted in a preliminary 
debitage analysis. This analysis was made on all 
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debitage recovered in 1993, 1995, and 1997. Each piece 
was size sorted by a concentric circle. Debitage fell 
into the following size categories: 0.5 cm, 1 cm, 2 cm, 
3 cm,4 cm, 5 cm, 6 cm, 7 cm, 8 cm, 9 cm, and 10 cm. 
Debitage in the two smallest size categories (i.e., 0.5 
cm and 1 cm was analyzed in one-half centimeter 
increments, while debitage in the remaining size 
categories (i.e., 2 cm through 10 cm) was analyzed in 
one centimeter increments. Debitage did not exceed 
10 cm in size. 

The second type of analysis was made only on the 
whole flakes (n=1,517) from the block excavations in 
Area B, including TU 12 and Price's TU C. For each 
complete flake, the following attributes were recorded: 
material type, grain size, burning, size group, dorsal 
cortex, and flake type. Flakes were assigned to a pre
defmed flake type. These types include: normal, biface 
thinning, uniface, notching, and sequent flakes. These 
are defmed below. 

Normal Flakes: (n=707) 
Normal flakes are defined by single-multifaceted 
platforms. Terminations for this flake type may be 
feathered, hinge, or overshot. 

Bifacial Thinning Flakes: (n=720) 
These flakes are generally tertiary flakes removed 
by soft percussion. They are characterized by a 
multifaceted platform and lipping that occurs on 
the ventral side of the platform. Biface thinning 
flakes have a large number of dorsal flake removal 
scars. 

Vniface Flakes: (n=49) 
Uniface flakes are usually no bigger than two 
centimeters. They are characterized by a single
faceted platform with a double curve profile. Step 
fracturing may occur on the dorsal surface ofthe 
flake. 

Notching Flakes: (n=31) 
These are flakes that are created during the 
notching of proj ectile points or other notched tools. 
The flakes have distinctive V-shaped platforms 
and scalloped dorsal surfaces. Like uniface flakes, 
notching flakes are small. 



Figure 8-11. Incised stone. 

Sequent Flakes: (n=9) 
These flakes can be recognized by a double
negative bulb centered above or on the platform 
with a tabular surface. Sequent flakes are a product 
of a particular type of core technology, but without 
a series ofthem, they are most likely accidental in 
nature (Jelinek et al. 1971). 

Statistical Analysis of Tools 
and Debitage 

The numerical distribution of major tool and artifact 
classes by area at 41BX126 is presented in Table 8-5. 
These numbers represent all recognized and analyzed 
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tools from all three investigation efforts. We assume, 
unlike the collection oflithic debitage (see Chapter 7) 
that little or no size selection bias existed in the collec
tion oftools and thus tools from all three investigations 
were included in this analysis. Some distinct differ
ences are evident. 

First, the assemblage with the highest percentages of 
bifaces, choppers, cores, and projectile points is inArea 
A. Area C has the highest percentage of unifaces. 
These differences may indicate that certain variations 
in artifact class discard exists among the various ar
eas. If Area A is viewed primarily as a Late Archaic 
occupation, Area B is seen as a mix of Middle and 
Late Archaic occupations, and Area C is viewed as 
resulting from Early to Late Archaic occupations then 



some distinctions may exist in the use of the site through 
time, unfortunately this pattern cannot be related to 
any documented shift in subsistence patterns. We should 
add that it is unlikely that the transportation of sedi
ments and artifacts discussed in Chapter 7 would af
fect the numerical representation of tools and other 
artifacts among the three site areas. 

AreaB 

The distribution of tools and other significant artifact 
classes in the subareas of Area B are presented in 
Table 8-6. The observant reader will note that the to
tal for Area B in Table 8-5 does not match the total in 
Table 8-6. This is because a small number of artifacts 
were collected, primarily off the surface, in Area B 
that could not be assigned to one or another subarea. 
Again, some distinctive patterns are present. For ex
ample, biface and projectile point percentages are high
est in the core of the midden. However, the small 
sample size of tools in the core makes these percent
ages unreliable. Otherwise, the framework has the 
highest percent of bifaces and the periphery has the 
highest percent of projectile points. The highest fre
quency of cores also occurs in the periphery which is 
also the only area where any ground stone was found. 
The highest percentage of unifaces comes from the 
block excavation, but it is unclear, at this point, if the 
high frequency of unifaces is contemporary with or 
predates the midden occupations. Considering the ar
guments presented in Chapter 7 (midden construction 
and use was accompanied by human transportation of 

sediments and artifacts, and the redistribution of these 
sediments and artifacts by erosion occurred after site 
abandonment), it seems unwarranted to make any be
havioral interpretations ofthese differences. 

Block Excavation 

The anthropogenic and geogenic arguments mentioned 
above and discussed in detail in Chapter 7 would not 
apply to consideration of the tools from the block ex
cavation. In this excavation a vertical sequence of ma
terials was collected and can be analyzed in behavioral 
terms. Through time, in general, there is a decline in 
the frequency of bifaces and cores (Table 8-7). The 
highest frequency of projectile points occurs in the 
Nolan component. Also uniface percentages are high 
in, but especially above the Nolan component. The 
Nolan component assemblage has one of the lowest 
percentages of cores on the site (only the core of the 
midden is lower), and this seems to suggest that knap
ping activities were focused on the production of bi
faces or tool maintenance. 

The patterns in chipped stone tool production can be 
investigated by an analysis oflithic debitage from the 
block excavation. In Table 8-8 the frequency of flake 
types among the different analytical units in the block 
excavation is presented. The Nolan component con
tains the highest frequency of biface thinning flakes, 
but the lowest frequency of normal flakes, while the 
reverse pattern exists in the flakes recovered above 
the Nolan component. 

Table 8-5. Number of Tools and Major Artifact Classes by Area 

A B C Total 
Type 

# % # % # % # 

Biface 15 38.5 144 24.7 7 10.9 166 

Chopper 1 2.6 0 1 1.6 2 

Core 4 10.3 40 6.9 5 7.8 49 

Ground Stone 0 1 0.2 0 1 

Projectile Point 5 12.8 52 8.9 5 7.8 62 

Uniface 14 35.9 345 59.3 46 71.9 405 

Total 39 582 64 685 
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Table 8-6. Number of Tools and Major Artifact Classes by Subarea in Area B 

Block Excavation Core 
Type 

# % # % 

Biface 49 19.4 17 47.2 

Core 14 5.6 1 2.8 

Ground Stone 0 0 

Proj ectile Point 14 5.6 9 25.0 

Uniface 175 69.4 9 25.0 

Total 252 36 

Assuming that normal flakes were struck from cores, 
uniface flakes were removed from unifaces, and that 
biface thinning flakes came off ofbifaces or projectile 
points, the associated ratio between debitage and 
artifact can be compared. Table 8-9 lists the ratio of 
normal flakes to cores, uniface flakes to unifaces, and 
biface thinning flakes to bifaces plus projectile points. 
In the case of normal flakes/cores and biface thinning 
flakeslbifaces-projectile points, the Nolan Component 
has the highest number of flakes per artifact. This 
suggests that both cores and bifaces and points were 
discarded at lower rates in the Nolan Component as 
compared to occupations above and below. However 
the reverse is true for unifaces. The implication is that 
bifaces and points as well as cores were discarded 
elsewhere, either on-site or off-site, by the inhabitants 
who created the Nolan Component. Unifaces, on the 
other hand, appear to be discarded more frequently in 

Framework Periphery Total 

# % # % # 

34 28.8 43 25.0 143 

9 7.6 16 9.3 40 

0 1 0.6 1 

5 4.2 22 12.8 50 

70 59.3 90 52.3 344 

118 172 578 

the area of manufacture or repair in the Nolan 
Component when compared to the earlier and later 
occupations. 

Historic Artifacts 

Thirty-nine historic artifacts were recovered from the 
1993,1995, and 1993 excavations at the Culebra Creek 
site. With the exception of an early twentieth-century 
crock lid, the presence of the Historic artifacts indi
cate casual littering of the roadside and floodplain ar
eas at the juncture of Loop 1604 and Culebra Creek. 
The historic artifacts have been divided into broad cat
egories of ceramic (n=2), glass (n=21), metal (n=9), 
and miscellaneous artifacts (n=7). These artifacts are 
described individually below. 

Table 8-7. Tool Frequencies in Block Excavation 

Above Nolan Nolan Below Nolan Total 
Type 

# % # % # % # 

Biface 23 17.0 18 19.1 8 34.8 49 

Core 8 5.9 4 4.3 2 8.7 14 

Projectile Point 5 3.7 8 8.5 1 4.3 14 

Uniface 99 73.3 64 68.1 12 52.2 175 

Total 135 94 23 252 
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Table 8-8. Frequency of Flake Types in Block Excavation 

Biface Thinning Normal Notching Sequent Uniface Total 
Component 

# % # % 

Above Nolan 265 39 373 54 

Nolan 288 54 222 41 

Below Nolan 76 47 78 48 

Total 629 45 673 49 

Ceramics 

Two ceramic fragments were excavated from the Cul
ebra Creek site in 1993. The first specimen was re
covered from TU 23 (a 50-x-50-cm TU). The 
specimen is a stoneware crock lid fragment. A band 
of deep crimson Albany slip encircles the interior in
dentation of the lid. This crock lid type was probably 
manufactured by a local German community ca. 1900 
(Anne A. Fox, personal communication 1997). The 
second ceramic fragment was excavated from TU 18, 
Level 1. This specimen is a whiteware fragment with 
a blue glaze on the inside, and a fairly recent date for 
it is appropriate. 

Glass 

Three colors of glass were found at the Culebra Creek 
site: green (n=3), clear (n=5), and amber (n=13). The 
proveniences are listed for each item below. 

# 

18 

8 

2 

28 

% # % # % # 

3 4 I 26 4 686 

I 4 1 13 2 535 

I I I 5 3 162 

2 9 I 44 3 1383 

Three green bottle glass fragments were recovered 
during the 1993 and 1997 excavations. Specimen 1 
was excavated in 1993 from TU 11. Specimens 2 and 
3 were recovered in 1997 from TU 4, Levell and TU 
6, Levell. 

Five fragments of clear bottle glass were excavated 
in 1993. Specimen 1 was from TU 11, Levell. Speci
mens 2 and 3 are from TU 24, while specimen 4 came 
from TU 25. (All TUs were 50 x 50 cm.) 

Thirteen fragments of amber glass bottle glass were 
recovered during the 1993 excavations. Four speci
mens were found in TU 24. Two specimens each were 
found in TU 11, Levell, TU 18, Levell, and TU 4, 
Levell. One specimen was found in each of the fol
lowing TUs: TU 2, Levell, TU 12, Levell, and TU 6, 
Levell. 

Table 8-9. Ratio of Normal Flakes to Cores, and Biface Thinning Flakes to Bifaces and Projectile Points 

Component 
Ratio Normal Ratio Uniface Ratio BT Flakesl 
Flakes/Cores Flake/Unifaces Bifaces & Points 

Above Nolan 46.6 0.26 9.5 

Nolan 55.5 0.2 11.1 

Below Nolan 39 0.42 8.4 
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Metal 

Nine metal objects were recovered from the Culebra 
Creek site in 1993 and 1995. The items consist of a 
shell casing, fencing staples, tin can fi·agments, and 
bolts. These artifacts are described below. 

One .3 8 caliber (Smith & Wesson Special) casing was 
found by Price during his excavation in 1995. The shell 
casing was found in the backdirt of an indeterminable 
trench. This caliber is generally associated with law 
enforcement agencies (Logan 1959: 127). 

Three fencing staples were located at the Culebra 
Creek site. One was excavated from TU 1, Levell in 
1993, and two more fencing staples were recovered 
in 1995 from TU C, Levell and TU D, Levell. 

Three tin can fragments were also found at 41 BX 126. 
One tin can fragment was recovered from TU D, Level 
1 in 1995. Another two tin can fragments were found 
in TU 18, Levell during the 1995 excavations. The tin 
fragments were too small for diagnostic purposes. 

Two bolts were found during the 1993 and 1997 exca
vations. The fIrst specimen was found in TU 18, Level 
1 (1993). The bolt was broken and had a hexagonal 
head measuring 20 mm (0.75 inches). The width of 
the threaded area measured 12 mm (0.5 inches). The 
second specimen was excavated in 1997 and came 
from TU 4, Level 2. This specimen also exhibits a 
hexagonal head which measures 11 mm (0.5 inches). 
The bolt measures 30 mm ( 1.2 inches) long. 

Miscellaneous Historic Artifacts 

Miscellaneous artifacts found at the Culebra Creek 
site include plastic fragments, a steak bone, and a cel
luloid fragment. These are described briefly below. 

Five pieces of plastic were recovered from the 1993 
and 1997 excavations. The fIrst three specimens are 
clear and were excavated from TU 25 in 1993. Two 
other specimens are white plastic fragments from TU 
9, Level 2 and TU 3, Level 3. Both were recovered 
from the 1997 excavation. 
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One steak bone fragment with machine saw markings 
was excavated fi·om TU 12, Levell in 1995. 

One fragment of celluloid with lettering was located in 
TU 6, Levell during the 1993 excavations. The frag
mentreads: 

... OMPANY 

... tsburgh PA 15222 Stoc ... 

This item and the others described above are recent 
and are probably products of frequent littering events. 

Conclusions 

The analysis of artifacts demonstrates that the Middle 
and Late Archaic hunter-gatherers who occupied the 
Culebra Creek site, 41BX126, manufactured and main
tained a wide variety of chipped stone tools on the 
site. Raw materials were probably collected from a 
nearby source or sources, and reduced to cores or 
bifaces at the site. A limited number of bifaces were 
further shaped into projectile points, and flakes were 
manufactured into a number of different types of 
unifacial tools. The list of tools implies that a wide va
riety of activities, such as hunting, wood working, hide 
scraping, and even bone tool production, took place at 
or near the site. The vertical distribution of historic 
artifacts indicates that little mixing of materials occurred 
during the historic period and that the prehistoric as
semblages, if mixed (see discussions in Chapter 7), 
did not suffer greatly from different forms of 
bioturbation or road construction in the last few hun
dred years. 

The quantitative analysis indicates that signifIcant dif
ferences exist among the distribution of major tool 
classes in the three site areas. Area A has the highest 
frequency of bifaces, choppers, cores, and projectile 
points, while Area C has the highest percentage of 
unifaces. Area B, the midden, had less extreme fre
quencies of any tool class. Because of collection bias, 
lithic debitage could not be compared between the dif
ferent areas. Nevertheless, this pattern among major 
tool classes suggests that Area A and Area C may 



have been the locus of more specialized activities (each 
differing from the other) and that Area B witnessed 
more intensive activities and a wider range of activi
ties. The quantitative analysis of artifacts in the subar
eas of Area B does show differences between the 
areas, but the interpretation of the midden and sur
rounding subareas as an active anthromantle makes 
any further interpretation based on artifact distribu
tions unreliable except in the various components iden
tified in the Block Excavation. 

Vertical frequency differences in the Block Excava
tion show that the Nolan Component has the lowest 
percentage of cores, the highest percentage of pro
jectile points, and moderate percentages of other tool 
classes. Detailed analysis of lithic debitage indicates 
that the Nolan Component also has the highest per
centage ofbiface thinning flakes and the lowest per
centage of normal flakes. High ratios between normal 
flakes to cores and biface thinning flakes to bifaces 
and projectile points indicate that both cores and bifa
cial tools were probably transported off-site. A low 
uniface flake to uniface tool ratio indicates that the 
unifaces were not transported off-site to the same de
gree. As many of these unifacial tools were edge modi
fied flakes, the ratio pattern and the degree of 
modification both suggest that these tools were used 
expediently and discarded at the locus of use. 
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Chapter 9: Plant Remains 

J. Philip Dering 

Introduction and 
Laboratory Methods 

This chapter presents the results of archaeobotanical 
investigations of samples from 4IBX126. The effort 
to recover plant remains from the Culebra Creek site 
was divided into two stages. The first stage involved 
preliminary sorting and scanning of approximately 100 
field samples. After this stage was completed, it was 
determined that the level of recovery was very low. 
With the exception of a few samples from Levell in 
TU D, no more than a few small fragments of char
coal were observed. Full analysis was restricted to high 
priority samples located in Features 1.1, 1.2, 1.3,2, 
and 4. Nineteen flotation samples (Table 9-1) were 
analyzed by the Texas A&M University 
Archaeobotanical Laboratory. Flotation samples con
sist of archaeological sediment that has been floated 
in water to separate lighter charred plant remains from 
heavier material, and from clays/silts that can be sus
pended in water and rinsed out of the sample. The 
sediment samples were floated by CAR personnel, and 
the light fractions submitted to Texas A&M Univer
sity for analysis. 

Standard archaeobotanicallaboratory procedures were 
followed during analysis of the flotation samples. Each 
sample was passed through a series of four nested 
geological screens with mesh sizes ranging from 4 mm 
to 0.450 mm. Each size grade, including the pan, was 
scanned for plant seeds/fruit under a binocular dis
secting microscope at 8 magnifications. Carbonized 
wood remains from the I-mm, 2-mm, and 4-mm mesh 
sieves were separated for examination. 

Because the recovery rate was very low, extra effort 
was expended to locate and quantify the carbonized 
plant material, even if it was too small or degraded to 
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identify. Charred seeds, fruit, nut fragments, and wood 
observed in the samples were counted and weighed. 
Identifications were made using reference collections 
at Texas A&M University. All charred material was 
counted in the flotation sample, and the density was 
expressed in parts per liter of sediment. 

The anatomy of some woods is so similar that it is 
very difficult to identify to the genus level. In other 
cases, genera within a plant family are usually distin
guishable, but some of the archaeological material is 
often too fragmented or deteriorated to allow identifi
cation to the genus level. For these reasons some taxa 
were combined into wood types. All identifications in 
the "type" category represent identifications to the 
taxon level indicated by the name of the type. The 
following wood types or categories are used: 

Arboreal Legume: Refers to woody members of 
the bean family (Fabaceae), including mesquite 
and several species of acacia. Depending on the 
size and condition of the piece of wood submitted 
for analysis, it is often difficult to separate the 
acacias from mesquite. 

Live Oak: Refers to diffuse porous wood with very 
wide rays. The wood of live oak is easily distin
guished by other, ring-porous oaks. 

Diffuse porous hardwood: Refers to the wood of 
all seed-bearing, dicotyledonous trees with 
roughly same-sized pores evenly distributed 
within an annual growth ring. 

Indeterminate Hardwood: Refers to any woody 
seed-bearing plant, i.e., not a cone-bearing tree 
such as pine, cypress, or juniper. 



Table 9-1. Flotation Sample Proveniences and Volumes 

Provenience Coordina tes Elevation Volume 

Unit Level Feature East 

11 3 1.0 987.32 

11 7 1.0 987.32 

7 3 1.1 988.04 

7 4 1.1 988.04 

7 5 1.1 988.04 

8 5 1.2 992.33 

13 5 1.2 991.33 

8 6 1.3 992.33 

9 6 1.3 991.32 

1 4 2.0 1025.69 

1 4 2.0 1025.69 

1 5 2.0 1025.69 

1 5 2.0 1025.69 

1 6 2.0 1025.69 

4 4 4.0 996.48 

11 4 0.0 987.32 

11 4 0.0 988.14 

11 5 0.0 987.32 

11 6 0.0 987.32 

Results and Discussion 

Two hundred seventeen wood or woody root fragments 
and one fruit fragment were noted in the flotation 
samples. Seed concentration, expressed as the num
ber of seeds, fruit fragments, and edible plant parts 
per liter of flotation sample, was 0.0026 seeds/liter. 
Such a return from almost 400 liters of flotation 
samples can only be described as meager. The taxa, 
counts and weights identified in the study are listed in 
Table 9-2. 

Five features were represented in the analysis, and the 
return from each feature was minimal. Features 1.1, 
1.2, and 1.3 are located within the main burned rock 
midden. Feature 1.1 contained 27 charcoal fragments, 
including live oak and fragments so small that they 
were indeterminable. Feature 1.2, located in the mid
den core, was the most productive, containing arbo
real legume (possibly mesquite), hackberry, and live 
oak. Samples from Feature 1.3 contained agarita, and 
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North Top Bottom (Liters) 

1014.25 100.10 100.00 6.60 

1014.25 99.70 99.60 8.50 

1019.08 100.40 100.30 6.60 

1019.08 100.30 100.20 3.80 

10 19.08 100.20 100.10 8.50 

1022.87 100.40 100.30 90.80 

1022.87 100.40 100.30 6.60 

1022.87 100.30 100.20 46.40 

1022.86 100.30 100.20 53.40 

983.68 99.30 99.20 26.50 

983.68 99.30 99.20 14.20 

983.68 99.20 99.15 4.70 

983.68 99.15 99.10 7.60 

983.68 99.10 99.00 9.50 

1011.54 100.05 100.00 30.30 

1014.25 100.00 99.90 6.60 

1014.57 99.94 99.94 46.40 

1014.25 99.90 99.80 6.60 

1014.25 99.80 99.70 8.50 

Total Volume 392.71 

unidentified diffuse-porous hardwood. A single seed 
fragment of chittimwood (Bumelia lanuginosa) was 
recovered from Feature 1.3, TU 9, Level 3, the only 
seed or fruit fragment noted in the study. 

Features 2 and 4 were located away from the midden. 
Samples from these features contained very few 
charred plant parts. Three of the five field samples 
analyzed from Feature 2 did not contain carbonized 
plant remains. The other two samples contained 10 
charcoal fragments, including live oak and tiny, uni
dentifiable charcoal fragments. Feature 4 yielded only 
six very small «1 mm) fragments of charcoal which 
did not exhibit identifiable structure. 

Problems with identification-most of the samples 
contained some indeterminable charcoal, or no 
charcoal whatsoever-are directly related to the size 
and condition of charred plant remains in the Culebra 
Creek flotation samples. A particle size analysis of 
the plant remains is presented in Table 9-3. It illustrates 



Table 9-2. Carbonized Plant Remains 

Feature Unit Level Field Sample Common Part Count Wt (g) 

0.0 11 4 212 Live oak Wood 17 0.25 

0.0 11 5 231 No Carbonized Remains 0 0.00 

0.0 11 6 237 Hackberry Wood 12 0.20 

0.0 11 6 237 Indeterminable Wood 7 0.02 

0.0 11 6 237 Live oak Wood 4 0.05 

1.1 7 3 147 Indeterminable Wood 5 0.03 

1.1 7 4 153 Indeterminable Wood 4 0.02 

1.1 7 5 163 Live oak Wood 18 0.20 

1.2 8 5 178 Indeterminable Wood 24 0.10 

1.2 8 5 178 Arboreal legume Wood 6 0.30 

1.2 8 5 178 Live oak Wood 24 0.30 

1.2 13 5 233 Hackberry Wood 5 0.10 

1.3 8 6 229 Diffuse porous hardwood Wood 17 0.30 

1.3 8 6 229 Indeterminable Wood 20 0.30 

1.3 9 6 207 A garita Wood 5 0.10 

1.3 9 6 207 Indeterminable Wood 29 0.20 

1.3 9 6 207 Coma, chittimwood Seed 1 0.05 

2.0 I 4 70 Indeterminable Wood 5 0.01 

2.0 1 4 70 No carbonized remains 0 0.00 

2.0 1 4 25 Live oak Wood 8 0.10 

2.0 1 5 92 Indeterminable Wood 2 0.01 

2.0 1 5 91 No carbonized remains 0 0.00 

2.0 1 6 103 No carbonized remains 0 0.00 

4.0 4 4 78 Indeterminable Wood 6 0.04 

Total 218 2.63 

that the majority of the charred plant parts, 171 or 78 
percent, were smaller than four millimeters, making 
identification very difficult. Further, problems were 
exacerbated by the lack of preserved anatomical 
structure in many of the charcoal pieces. 

down into very small fragments. Thus, in poor 
environments of preservation, live oak is most likely 
identified in archaeological samples more often than 
other woods that may have been utilized just as often. 
Hackberry is a good fuel, and occurs commonly on 
alluvial terraces. Agarita is a very poor fuel wood, and 
should be considered a chance inclusion, perhaps used 
as kindling. The presence of a single seed fragment of 
coma (Bumelia Zanuginosa) represents an edible raw 
fruit (Hedrick 1919: 122). Although the seed fragment 
is not directly related to the utilization of an earth oven 
or other hearth, it may have been included as part of the 
fuel load, because chittimwood is a diffuse porous 
hardwood that is difficult to identify in very small pieces. 

Plant taxa present in the samples are typical of the south 
Texas region, both on and just south of the southern 
Balcones escarpment. Live oak is the most commonly 
occurring charcoal taxon identified in archaeological 
sites along the southern escarpment. An excellent fuel 
wood, it was probably relied upon heavily for firing 
large earth ovens. In addition, it has readily identifiable 
anatomical characteristics, even when it has been broken 
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Table 9-3. Size Particle Distribution of Carbonized Wood in the Culebra Midden Samples 

Sieve Size (mm) 0.45 1 2 4 

Count Weight Count Weight Count Weight Count Weight 

Total 49 0.04 49 

Both prehistoric and historic records indicate that mes
quite and oak were widespread in southern Texas and 
along the Balcones Escarpment prior to the twentieth 
century. Mesquite wood charcoal is often recovered 
at archaeological sites in south Texas (Dering 1995, 
1997; Holloway 1986), and it was utilized for fuel 
and food by Archaic popUlations as early as 8000 B.P. 

(Dering 1997). Extensive stands of mesquite were lim
ited to erosional breaks, open woodlands along creeks, 
and rocky uplands, and quite often small groves or 
mottes of mesquite and solitary trees grew in the up
lands (Johnston 1963). 

Inglis (1964: 19-20) maintains that Teran de los Rios 
passed through the upper Leon Creek near present
day Helotes in 1691, noting that the low hills sup
ported both mesquite and oak. Other areas on the 
expedition's path supported large oak trees. Riparian 
vegetation included cottonwood, oak, mulberry, and 
a dense growth of vines. The woody plant material 
identified in the flotation samples do not contradict 
such a description. 

Conclusions 

The 19 floatation samples yielded an assemblage 
dominated by live oak wood. Recovery of charred 
plant remains was very poor. Six wood taxa/types and 
only one charred seed were noted in almost 400 liters 
of flotation samples. Charred wood fragments totaled 
219, and were small and difficult to identify. The ma
j ority of charcoal fragments (171) measured less than 
four millimeters, and much of the anatomical struc
ture was lost to poor preservation conditions. The best 
recovery of ChatTed plant remains was noted in Fea
ture 1.2 located in the midden core. The minimal re
covery of plant remains suggests that the site has a 
low potential for yielding more information on the na
ture and distribution of plant remains in the region. 

0.21 

194 

73 1.17 47 0.6 

Further, the distribution of plant remains demonstrates 
that the most likely area for any data recovery is in 
centrally located, buried features imbedded in the heart 
of the midden. It must be realized, however, that 
microenvironments of adequate preservation may be 
located in any area of a site. 



Chapter 10: Vertebrate Faunal Remains and Fish Otoliths 

Barbara A. Meissner, Diane A. Cargill, and David L. Nickels 

Introduction 

Seven hundred and eighty fish otoliths (ear-stones) 
and 2,374 bones and bone fragments weighing 308.58 
g (see Appendix F) were recovered during the project. 
This chapter discusses the methodology and results 
offaunal analysis from 4IBX126. Following the first 
section on general faunal remains is a special section 
on fish otoliths. In addition to methodology and re
suIts, each section contains general research issues sur
rounding the two subjects. 

Faunal Remains 

Methodology 

The vertebrate remains were collected either from 
excavation, during which I;4-inch screens were used, 
or from the processing of flotation soil samples. Bone 
from Price's 1995 excavations was included in the 
analysis; however, bone was not recovered during 
Wood's 1993 investigation. Bones were washed, air
dried, and placed in plastic bags labeled with prove
nience and indicating if the bone was from a flotation 
sample. Bones were examined under a 4x magnifying 
lens, and were identified using the comparative col
lection at CAR. Several texts on identification ofver
tebrate remains were also consulted (Gilbert 1990; 
Hillson 1986; Olsen 1964, 1968; Schmid 1972 ). In 
addition to count and weight, other data collected from 
the bone when possible was: 

1. Skeletal element. 
2. Portion of element. 
3. Presence of evidence of juvenile animal. 
4. Degree of pitting of bone surface (chemical 

weathering). 
5. Degree of weathering evident on bone. 
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6. Evidence of alteration by heating. 
7. Type of breaks (i.e., do breaks appear to have 

occurred on fresh or dry bone?) 
8. Evidence of gnawing. 
9. Tool marks (i.e., evidence of butchering). 
10. Notes on approximate size of animal when 

genus could not be determined. 

A complete list of the data collected is included in 
Appendix F. 

The Minimum Number of Individuals (MNI) is a de
rived statistic which calculates the minimum number 
of animals needed to account for the identified bone 
in each species. It is usually used to estimate relative 
abundance among species. MNI is derived by divid
ing identified elements for a given species into right 
and left sides. The count of the side with the most 
numerous element is the MNI. Evidence of extreme 
variation in size or juvenile characteristics are also 
considered. However, as Grayson (1984) notes, the 
MNI of any species in a collection depends on how 
the collection is aggregated. For instance, is the bone 
from a site taken as a whole, or divided by unit, level, 
area, or some other grouping? The MNI will be dif
ferent in each case. In this study, MNI was calculated 
by assuming that bone from non-adjacent units and/ 
or levels was not from the same individuals. Given 
the mixed nature of the matrix in the site this assump
tion may not be valid. 

Results 

Only 47 bones and fragments representing 10 genera 
could be identified in the collection (Table 10-1). The 
Number of Identified Specimens (NISP) is very low 
for this collection, only 1.98 percent. This is due to 
the extremely fragmented nature of almost all the bone. 
The average weight per bone for the entire collection 
is only about 0.13 g. 



Table 10-1. Identified Taxa 

Taxa Common name NISP MNI Notes 

Aplodinotus Freshwater drum 1 1 Common in rivers and creeks 
grunniens throughout South Texas 

Canis sp. Dog/W olf/coyote 1 1 

Lepus Black-tailed jackrabbit 3 3 
califomicus 

Neotoma sp. Wood (pack) rats 1 1 The ranges of at least 3 closely 
related species overlap in the area 
today (Davis and Schmidly 1994) 

Odocoileus White-tailed deer 25 9 
virginian us 

Rana sp. True frogs 1 1 

Sciurus sp. Tree squirrels 1 1 The Eastern Fox Squirrel (S. niger) 
is most common in area today. 

Sigmodon Cotton rat 5 4 The most common indigenous rat in 
hispidus South Texas; an almost ubiquitous 

find in archaeological sites in the 
area. 

Sylvilagus sp. Cottontail rabbits 9 2 Three species overlap in the area 
(Davis and Schmidly 1994). 

Total Identified 47 23 
Artiodactyl Even-toed ungulates 41 

Rodentia Rats and mice 13 

Mammalia Mammals 396 

Aves Birds 55 

Osteichthyes Bony fishes 5 

Vertebrata Unidentified bone 1817 

Total Vertebrate 2374 
Remains 

All of the identified species are native to the region 
and are commonly found in archaeological sites in 
South Texas. The most common genera are white
tailed deer (Odocoileus virginianus), jackrabbit (Lepus 
cali/ornicus), cottontail rabbits (Sylvilagus sp.), cot
ton rats (Sigmodon hispidus), and birds of sparrow 
size or smaller. Unfortunately, the sample size is too 
small to allow a great deal of generalization to be made. 
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Open campsites in South Texas often have few verte
brate faunal remains (Hester 1995:439; for exceptions 
see Black 1986; Black and McGraw 1985). The few 
surviving fragments are rarely identifiable. Poor bone 
preservation is usually considered to be the causative 
factor. Identification of poorly preserved bone may 
be impossible, making it "analytically absent" (Lyman 
and O'Brien 1987). The possibility exists, however, 



that little bone was deposited there in the first place. 
Ethnographic descriptions of Native American sub
sistence practices in the sixteenth and seventeenth 
centuries indicate that at times bones of both land ani
mals and fish were pounded into a fme meal and eaten 
(Cabeza de Vaca 1966[1542]). Little bone would be 
expected in a site at which this custom was practiced. 
If the only animals hunted at the site were very small, 
such as mice or minnows, one would again not expect 
a great deal of bone deposition, especially if they were 
eaten whole (Sobolik 1991: 110). 

Taphonomy 

Taphonomy is "the study of the transition, in all de
tails, of organics from the biosphere into the lithosphere 
or geological record" (Lyman 1994: 1). The taphonomy 
of a faunal collection is the study of factors which cause 
alteration of the bone after the animal dies. Taphonomic 
changes include those attributed to human butchering 
and disposal practices, as well as those natural processes 
which take place after deposition into the archaeologi
cal record. A full discussion of the taphonomic factors 
which have affected the bone in this collection is be
yond the scope of this report. Indeed, 51 percent 
(n=I,220) of the bone was so fragmented that evidence 
for various kinds of taphonomic changes was not vis
ible. Evidence of the effects of four major taphonomic 
factors were evident on the remaining bone: butcher
ing practices, burning, chemical weathering, and atmo
spheric weathering. It is important to note that these 
factors cannot always be measured independently. Their 
combined effect on a given bone specimen is cumula
tive. For instance, while tool marks and chemical weath
ering operate independently on the bone, the latter tends 
to obliterate evidence of the former. Also, clearly, the 
action of one factor may increase or decrease the ac
tion of another. 

Butchering Practices 

The degree of chemical weathering on most bone made 
examination of butchering practices almost impos
sible. It was possible to estimate whether the bone 
was fresh or dry when broken on only 6.6 percent 
(n=157) of the specimens. Of these 118 (75 percent) 
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showed evidence of having been broken while the bone 
was fresh. However, the sample is very small and notl1-
ing can be stated with any confidence about the de
gree to which this represents the original condition of 
all bone when it was deposited in the ground. The 
small size of the bones may be due to poor preserva
tion, but may also, in the case of the long bones of 
larger animals, be due to the deliberate smashing of 
the bone to extract marrow and/or prepare for grease 
extraction by boiling. 

Most of the bone was too small and/or too badly af
fected by other taphonomic changes to show evidence 
of tool marks. Table 10-2 lists the type of tool marks 
and count of bones showing these marks. Again, the 
sample size restricts the potential for inferences. 

Heat Alteration 

Heat alteration of the bone could usually be determined 
even on very small bone. Only smoke-staining might 
be difficult to accurately identify on very small speci
mens. Six hundred thirty bones (26.5 percent of the 
total) showed evidence of heat alteration. Table 10-3 
lists the number of bones exhibiting different degrees 
of heat alteration. Ofthose bones showing heat alter
ation, 36 percent (n=228) are calcined or partially cal
cined, indicating exposure to high heat and/or long 
duration of heating (see Lyman 1994:388-389). This 
may indicate deliberate disposal of bones in the fires. 
It has been shown experimentally that natural condi
tions will regularly carbonize bone but rarely calcine 
them. The presence oflarge amounts of calcined bone 
can be used to infer human-controlled fires (Lyman 
1994:389). 

Table 10-2. Tool Marks on Bone 

Type of Tool Mark # % 

Thin cut mark (superficial cut) 13 61.90 

Chop mark (deep cut) 6 28.57 

Impact scar 2 9.52 

Total 21 100.00 



Table 10-3. Heat-altered bone 

Type of Heat Alteration # % 

None. No evidence of heat 
alteration. 1744 73.46 

Smoke-stained. Bone appears 
discolored by smoke but is not 
charred. 218 9.18 

Charred. Some or all of the 
bone is charred. 184 7.75 

Partially Calcined. Bone is 
extensively charred with some 
portions calcined. 28 l.l8 

Calcined. Bone is completely 
calcined. 200 8.43 

Total 2374 100.00 

Atmospheric Weathering 

Exposure to the atmosphere-where the sun bakes and 
the bone is repeatedly wet and rapidly dried-causes 
recognizable changes on bone. A series of weathering 
stages has been proposed by Behrensmeyer (1978) and 
extended and revised by Lyman (1994:355). However, 
the few bones in this collection with evidence of at
mospheric weathering were very small, making as
signment to one of these weathering stages difficult. 
Instead, a simplified version of Lyman (1994:355) was 
used to define three degrees of weathering changes 
exhibited in this sample. Only 44 bones (1.85 percent 
of the total) showed evidence of atmospheric weath
ering. The criteria and counts for these bone are listed 
in Table 10-4. 

The bones which exhibit evidence of atmospheric 
weathering should not be considered a reliable indi
cator of the percentage of bone which was left ex
posed on the surface for long periods. Chemical 
weathering obliterates the early signs of atmospheric 
weathering. The extremely small size of much of the 
recovered bone made identification of atmospheric 
weathering changes impossible in many cases. How
ever, it may well be that a large proportion of the tiny 
bone fragments recovered exfoliated from larger bones 
left to weather for many years in the sun. Unfortu
nately, there is no way to determine this. 

Chemical Weathering 

Bone exhibiting the extremely pitted, "chewed" sur
faces typical of chemical weathering is common in 
South Texas (Meissner 1998; Shaffer 1995:306). The 
reasons for this are not well understood. No detailed 
examination of the diagenetic processes commonly 
encountered in archaeological sites in South Texas is 
currently available, however, Chaplin (1971:16-18) 
suggests that at least four properties of the deposi
tional matrix affect skeletal tissue preservation: pH, 
aeration, water regime, and biological (bacterial and 
fungal) action. In general, acidic soils inhibit bacte
rial action but will dissolve the mineral component of 
bone, depending to a large extent on the amount of 
water percolating through the matrix (Lyman 
1994:421). However, in a well-aerated basic matrix 
the organic component decays more rapidly, expos
ing the mineral component to leaching. Biological 
agents, especially bacteria and fungi, will be more 

Table 10-4. Evidence of Atmospheric Weathering on Bone 

Degrees of Atmospheric Weathering # % 

Slightly weathered. Fine longitudinal cracking on long bones, beginning of 12 27.27 
mosaic cracking on articular surfaces. 

Moderately Weathered. Deeper longitudinal cracking. Some surface 22 50.00 
exfoliation. Bone shows some bleaching. 

Heavily Weathered. Longitudinal cracks have formed splinters, some of 10 22.73 
which have exfoliated. Extensive surficial exfoliation. Bone appears heavily 
bleached. 

Total 44 100.00 
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active in warm, basic, damp (but not waterlogged) soils 
(Lyman 1994:442). The soil of this site is basic, warm 
and large amounts of water percolate through it peri
odically, followed by dry periods, an almost ideal en
vironment for microorganisms. 

The degree of chemical weathering could be deter
mined on 691 bones from this collection. While this 
bone is only about 29 percent of the total bone count, 
it represents 87 percent (269.20 g) of the total bone 
weight. Table 10-5 shows the degree of chemical 
weathering on the 691 weathered bones. Bone exhib
iting moderate to extreme pitting is 67.6 percent of 
the bone in which degree of chemical weathering could 
be determined. 

There seems to be a relationship between burning and 
chemical weathering. In general burned bone is either 
slightly or not burned at all, and the more burned a 
bone is, the less pitted it is likely to appear (Table 10-
6). Of the 691 for which both heat alteration and 
chemical weathering data could be taken 83 percent 
(4311515) of the unburned bone exhibited moderate 
to extreme pitting, while only 23.3 percent (7/30) of 
the partially calcined and calcined bone showed any 
evidence of pitting. Heat alteration seems to confer a 
certain amount of immunity from the chemical 
weathering taking place at this site. This would most 
likely be the case if the primary agent of chemical 
weathering is biogenic, i.e., if the pitting is caused by 
acids released by microorganisms during the 

consumption of the organic component of bone 
(Lyman 1994:391). Burning carbonizes the organic 
element in bone, making it unavailable to 
microorganisms (Lyman 1994:391). This suggests that 
the most likely source of most bone deterioration is 
chemical weathering through a combination of 
bacterial action and water leaching. More research on 
this question is needed, however, because bone 
preservation in archaeological sites in South Texas is 
not consistent, suggesting that a complicated, multi
causal relationship between cultural practices and 
environment affects bone preservation. 

Discussion and Conclusions 

Faunal data for some of the better-reported sites in 
the region were reviewed (Table 10-7). The propor
tion of identifiable specimens ranges between 3 per
cent and 21 percent with a mean of 8.5 percent, 
comparable to the 1.98 percent at 4IBX126. The total 
NISP recovered from these sites ranges between 25 
and 1,138 with a mean 0009, including the extraor
dinarily high recovery from Panther Springs 
(41BX228). However, the temporal controls on most 
collections are poor. Virtually all reported sites in the 
region with substantial faunal recovery represent as
semblages spanning 4,000 to 7,500 years and many in
clude Late Prehistoric components. The best sample is 
the 200 NISP from the Bammel Site, with a temporal 
span from terminal Middle Archaic to Late Archaic I; 

Table 10-5. Evidence of Chemical Weathering 

Degree of pitting # % 

No pitting. No evidence of chemical weathering. 119 17.22 

Slightly pitted. Pits are individual or over small part of bone. Bone is firm, 105 15.20 
and generally smooth. Enamel of teeth appears slightly dull 

Moderately pitted. Pitting has affected entire surface, but is not deep. Bone 166 24.02 
is still fIrm, but rough textured. Enamel is dull and is slightly rough. 

Heavily pitted. Entire surface has been destroyed. Bone is soft and friable. 274 39.65 
Pitting of subsurface bone is extensive. Enamel is soft and somewhat 
chalky. 

Extremely pitted. Sub-surface layer of bone is heavily pitted. Bone is 27 3.91 
crumbling. Enamel is very soft and chalky and may be almost eroded away. 

Total 691 100.00 
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Table 10-6. Comparison of Burned 
and Chemically Weathered Bone 

however, both the bone and the site are inadequately 
reported for most analytical purposes. Black and 
McGraw (1985) identified components within the Pan
ther Springs site with better chronological control. 
They have identified small faunal assemblages relat
ing to local subperiods that may represent temporal 
units as short as 500 to 1,350 years. Unfortunately, as 
Black and McGraw (1985 :273-288) point out, the total 
NISP represented by these components has limited 
analytical value. 
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No heat alteration 42 43 144 

Smoke-stained 37 54 20 

Charred 17 4 1 

Partially calcined 11 2 0 

Calcined 12 2 1 

Totals 119 105 166 

Components 

Site (Johnson & Goode rt9941) 

41BX228 Earlv Arcbaic-Late Prehistoric 

41BX300 Middle Archaic-Late Prehistoric 

4IBX36 Late Paleo-Late Prehistoric 

41ME29 Middle Archaic-Late Prehistoric 

41ME7 Earlv Archaic-Late Prehistoric 

4IUV21 Middle Archaic-Late Prehistoric 

41KRlO Middle Archaic-Late Archaic I 

Site Components 

41BX228 end of Early Archaic-Martindale 

41BX228 end of Middle Archaic-Nolan 

4IBX228 Late Archaic I - Pedernales 

41BX228 Late Archaic I - Montell 

4IBX228 Late Archaic II - Ensor 

41BX228 Late Prehistoric-Scallorn Perdiz 
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Faunal data are relevant to questions regarding sub
sistence, particularly the comparative roles in the sub
sistence of bison, deer, and small taxa. During the 
periods represented for example, bison usage has been 
proposed to be on the increase. Fauna, particularly 
bison, also has implications for environmental recon
structions. These faunal remains will contribute sub
stantially to building a regional database, with 

Table 10-7. Regional faunal recovery. 

Rel!ionaI Summary 

Years % Report 

represented Count NISP ID'd Reference Principal Taxa 

Black and McGraw deer, bison, turtle, rabbit, 

ca 5000 years 19795 1138 5.7 1985 coYote 

deer, armadillo, raccoon, 

ca 4000 years 117 25 21.3 Katz 1987 liavelina, rabbit 

ca 7500 years 4686 256 5.4 Gerstle et aI 1978 deer, bison, rabbit, turtle, rat 

ca 4000years 1334 94 7 Johnson 1995 deer bison pronghorn 

deer, rabbit, rat, bison, fish, 

ca 5500 years 8718 285 3.3 Highl~ et aL 1978 birds, rt:Q.tiles 

deer, bison, rabbit, rat, 
ca 4000years 2078 167 8 Hester 1971 I pronghorn 

ca 2000 years 200 Beadles 1990 deer. bison Wi' screen) 

A ver::ute % identified 8.5 

4IBX228 Detail 

Years Report 
represented NISP Reference Species 

ca 1000 years 42 deer rabbit 

ca 1000 years 19 deer turtle bison rabbit 

ca 1350 years 48 
Black and McGraw 

deer. bison rabbit. turtle 

ca 900 years ? 1985 deer bison rabbit 

deer, bison, rabbit, 
ca 650 years 11 pronghorn 

ca 500 years 17 deer bison turtle. rabbit 

200 



chronological controls, that will allow examination 
of diachronic and geographic variation in subsistence. 

The small sample size and its poor preservation make 
it difficult to recover extensive information about ani
mal use at 41 BX 126. The bone was highly fragmented, 
and even relatively intact bone was severely impacted 
by such taphonomic factors as chemical weathering 
and/or burning. In fact, due to the poor preservation, 
it is very difficult to determine if the bone recovered 
from the site is a large or small percentage of the bone 
originally deposited there by humans. Only 89 (3.74 
percent) of the common bones could be identified to 
the Family taxonomic level, and only 47 (1.98 per
cent) could be identified to the Genus taxonomic level. 

However, 38 of the 47 genus-level specimens are re
lated to wood charcoal radiocarbon dated contexts at 
the site. Three black-tailed jackrabbits were found: 
one near the bottom of Feature 1.1, 2 levels below a 
radiocarbon date of 2980±SO B.P.; one near the bot
tom of Feature 1.3, with an associated radiocarbon 
date of 40S0±SO B.P., and; one in Feature 7 with a prob
lematic, modem radiocarbon date. One dog/wolf/coy
ote phalange was recovered from Unit 11, Level 4 in 
association with a radiocarbon date of2170±SO B.p.A 
freshwater drum fish dorsal spine fragment, a true frog 
radio-ulna, a tree squirrel incisor, two cotton rat frag
ments, six deer, and all nine cottontail rabbit individual 
specimens came out of the lower levels of Features 
1.2 and 1.3 in the midden's core. Dates obtained from 
Feature 1.2 are 29S0±70 B.P., 3040±70 B.P. and 
40S0±SO B.P. Three other cotton rat specimens were 
found: one in Feature 2, Level 4 with an associated 
radiocarbon date of2780±SO B.P.; one in Feature 1.1 
with an associated date of 2980±SO B.P., and; one in 
Unit 11, LevelS bracketed by dates of2180±SO B.P. 
and 27S0±SO B.P. Eleven deer specimens were recov
ered from Levels 3 through 7 in Unit 11. Radiocarbon 
dates for Levels 3, 4 and 6 respectively in Unit 11 are 
2180±SO B.P., 2170±SO B.P., and 27S0±SO B.P. 

A wood rat molar was found 20 cm below the surface 
in undated context in Unit C, Level 2. A deer speci
men was found in Unit 10, Level 2 in an undated (ab
solute) context. Other undated (absolute) deer came 
from Unit A, Level 4 (3 each), Unit A, Level 7 (3 
each), and Unit B, Levell (1 each). 
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Although the NISP was not as high as at the mean of 
other sites examined, 41BX126 has, however, pro
vided information which may help in understanding 
some of the taphonomic processes which affect the 
preservation of bone in archaeological sites in South 
Texas. The relatively small amount of chemical weath
ering on bone which has been altered by heat sug
gests that microorganisms in the soil are responsible 
for a large percentage of the chemical weathering. 
Further research on the subject of diagenetic changes 
in bone is clearly needed. 

Fish Otoliths 

Methodology 

The presence offish otoliths in the heavy fraction was 
first observed by CAR staff after the picking of heavy 
fraction for lithic debitage was well tmderway. From 
that point on, several people were employed in the 
recovery of lithic debitage and fish otoliths, and it is 
certain that "otolith recognition" varied from person 
to person. Therefore, the recovery of otoliths from 
units across the site was conducted in an unsystem
atic manner with the exception of Unit C. In Unit C, a 
careful examination of the heavy fraction was made 
and fish otoliths were systematically recovered. A se
lected sample of 118 otoliths were examined at Heart 
of the Hills Research Center in Ingram, Texas by John 
Prentice, using a lSX-90X transmitted and reflected 
microscope. 

Results 

Given both an unsystematic and systematic manner 
of recovery, a few statements can be made regarding 
the presence offish otoliths at 4IBX126. First, they 
appear to be equally represented across the site (Table 
10-8). They are found in both the A and B horizons, or 
in Nordt's geomorphological identification, strati
graphic units IV and ill, respectively (see Chapter 5). 
In Unit C, the number of fish otoliths decrease in lev
els 9-13 (Table 10-8), however, this may be due to 
older soils and preservation issues, rather than a 
reduced presence represented in stratigraphic unit IV. 



Table 10-8. Fish Otoliths Recovered from 4lBX126 

LvI. 1 2 3 4 5 6 7 8 9 10 11 

1 2 5 5 2 1 

2 4 4 12 2 4 

3 9 21 3 1 2 1 

4 3 14 4 11 17 

5 5 1 1 7 16 18 

6 5 13 39 

7 7 

8 9 

9 1 

10 

11 

12 

13 
14 

15 

Tot. 9 14 21 28 18 3 28 33 74 3 18 

As stated previously, John Prentice examined a se
lected sample of 118 otoliths from 41BX126. Prentice 
(1997) observed: 

"Very little variation in otoliths size and no 
variation in structure indicates all otoliths came 
from the same fish size (about 50 to 100 mm fish 
total length) and taxonomic group (Family 
Cyprinidae = minnows). All otoliths have 
numerous growth rings indicating individuals 
though small in size had lived for several years 
and through many seasonal changes, further 
evidence that these are from the minnow family 
because they could be adult size and still be only 
a couple of inches in length. I am surprised that 
there are not other fish species represented and 
that these fish are all small individuals." 

Selected samples of otoliths recovered from the same 
levels as 14C-dated charcoal from 41 BX 126 were sub
mitted to Beta Analytic for radiocarbon dating. This 
was done in order to see if similar dates could be ob
tained from both wood charcoal and fish otoliths as
sociated with a similar provenience. The results 
provided in Table 10-9, demonstrate that the otolith 
dates are consistently older than the wood charcoal 
dates; differences range between 1,370 and 3,060 
years. 

Unit 

12 13 14 16 17 18 19 20 22 23 C D ElF 

2 1 1 2 4 31 18 

15 5 17 

17 2 4 15 14 

12 9 15 9 ? 61 7 

3 

49 
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13 2 21 12 1 

14 3 33 9 1 

28 

69 2 

13 5 

4 

5 

8 

2 

14 17 12 2 15 9 4 9 4 307 39 30 

Discussion 

A paucity of freshwater subsistence data exists for the 
Central Texas region, although Ricklis (1995) has 
noted a marked increase in fish otoliths occurring in 
Texas coastal sites around 2300-2000 B.P. Fish otoliths 
are rarely recovered from archaeological sites due to 
a combination of their small size and data recovery 
techniques (i.e., quarter-inch screens). In addition, 
otoliths are composed of calcium carbonate and are 
not well preserved except in alkaline or neutral pH 
soils (Wheeler and Jones 1989). Nevertheless, the 
analysis of recovered freshwater fauna (i.e., fish) has 
not been a focus of subsistence research in central and 
south Texas. A review of archaeological reports indi
cate that fish are not generally analyzed beyond the 
general description of "fish." Amore complete analy
sis of fish remains from archaeological sites could 
provide data relevant to a changing environment and 
human adaptation. The analysis offish otoliths or ear
stones can lead to the identification of fish species, 
estimates of fish size, minimum number of individu
als, seasonal dating, and the analysis of oxygen iso
topes (18/16). By conducting oxygen isotope analysis 
the temperature of the surrounding water can be cal
culated, which in turn, aids in the interpretation of the 
past environment. Fish size may reflect extraction 



Table 10-9. Wood Charcoal and Fish Otolith Dates 

Unit Level Feature(s) Wood Charcoal Date 

8 5 1.2/1.3 4050±50 B.P. 

8/9 6 1.3 3040±50 B.P. 

12 3 7 4630±40 B.P. 

C 8 7 4940±50 B.P. 

methods (e.g., nets, traps, spears) and seasonal dating 
is informative in terms of seasonal resource exploita
tion and seasonal occupation of the site. The data on 
the use of small freshwater fish by the inhabitants of 
the Culebra Creek site is a clear example of the im
portance of flotation sampling and processing of the 
heavy fraction of site sediments. 
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Otolith Date 

5420±50 B.P. 

6100±60 B.P. 

6360±60 B.P. 

6570±50 B.P. 

Difference (years) 

1370 

3060 

1730 

1630 



Chapter 11: Archaeomagnetic and Magnetic Susceptibility 
Analyses 

Wulf A. Gose and David L. Nickels 

Archaeomagnetic Analyses 

Introduction 

Rock samples from three of the burned features (1.1, 
1.2, and 2) tillcovered during CAR's 1997 testing at 
4IBX126 were subjected to archaeomagnetic analyses. 
Such analyses reveal whether or not a feature has been 
disturbed since the last heating event and provide an 
estimate for the temperature to which the rocks were 
heated. Similar analyses have been applied to several 
archaeological sites in Texas (e.g., Collins et al. 1990; 
Gose et al. 1993, 1994a, 1994b) and elsewhere (Collins 
et al. 1994), but a great deal of additional work is needed 
to defIne a secular variation master curve for Texas 
which would make it possible to use archaeomagnetism 
for dating burned rock features. 

Methods 

CAR collected 120 core samples from fIre-cracked 
limestones in eight features (Table 11-1) by means of 
a portable rock drill. The cores were oriented accord
ing to established paleomagnetic techniques by means 
of a compass mounted on a goniometer. The elevation 
of each sample relative to the unit datum was recorded 
and all samples were identifIed on a plan-view map. 

Twenty-five of the 120 cores were selected for 
archaeomagnetic analysis based on a review of their 
context and suitability. These were analyzed in the 
Paleomagnetic Laboratory, Department of Geologi
cal Sciences, The University of Texas at Austin. All 
samples were subjected to progressive thermal demag
netization in SO°C steps from 1S0°C to SOO°C. The 
characteristic directions of magnetization were ob
tained after inspection of the data in orthogonal vec
tor projections and principal component analyses (e.g., 
Butler 1992). 
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Table 11-1. Archaeomagnetic Samples 
Collected from 41BX126 

Shading Denotes Samples Submitted for Analysis 

UnitJ Declination Inclination 
Samnle BHT Level Feature (De!!rees) (De!!rees) 

1 1 4 2 50 40 
2 1 4 2 192 51 
3 1 4 2 296 77 
4 1 4 2 6 74 
5 1 4 2 278 72 
6 1 4 2 118 63 
7 1 4 2 224 51 
8 1 4 2 268 85 
9 1 4 2 48 67 
10 1 4 2 136 80 
11 1 4 2 67 67 
12 1 4 2 154 59 
13 4 4 4 144 62 
14 4 4 4 46 59 
15 4 4 4 52 55 
16 4 4 4 65 42 
17 4 4 4 332 44 
18 4 4 4 321 48 
19 4 4 4 278 51 
20 7 3 1.1 216 2 
21 7 3 1.1 256 51 
22 7 3 1.1 151 51 
23 7 3 1.1 190 62 
24 7 3 1.1 192 11 
25 7 3 1.1 197 11 
26 7 3 1.1 241 48 
27 7 3 1.1 249 36 
28 7 3 1.1 68 65 
29 7 3 1.1 109 60 
30 7 3 1.1 200 57 
31 7 3 1.1 218 56 
32 7 3 1.1 351 41 
33 7 4 1.1 132 82 
34 7 4 1.1 60 70 
35 7 4 1.1 322 82 



Table 11-1. Continued 

VnW Declination 
Sample BHT Level Feature (Degrees) 

36 7 3 l.l 195 
37 7 3 1.1 147 
38 7 3 1.1 350 
39 7 3 1.1 114 
40 7 3 1.1 195 
41 8 4 1.2 352 
42 8 4 1.2 3 
43 8 4 1.2 324 
44 8 4 1.2 4 
45 8 4 1.2 65 
46 8 4 1.2 83 
47 8 4 1.2 106 
48 8 4 1.2 236 
49 8 4 1.2 102 
50 8 5 1.2 97 
51 8 5 1.2 100 
5? 8 5 1.2 94 
53 8 5 1.2 7 
54 8 5 1.2 355 
55 8 5 1.2 94 
56 8 5 1.2 234 
57 8 5 1.2 316 
58 8 5 1.2 4 
59 8 5 1.2 6 
60 8 5 1.2 12 
61 8 5 1.2 232 
62 8 5 1.2 118 
63 8 5 1.2 289 
64 8 5 1.2 236 
65 9 6 1.3 10 
66 9 6 1.3 321 
67 9 6 1.3 180 
68 9 6 1.3 179 
69 9 6 1.3 167 
70 9 6 1.3 58 
71 9 6 1.3 359 
72 9 6 1.3 24 
73 9 6 1.3 10 
74 9 6 1.3 250 
75 9 6 1.3 253 
76 12 3 7 113 
77 12 3 7 282 
78 12 3 7 235 
79 12 3 7 297 
80 20 2 11 233 
81 20 2 11 223 
82 20 2 11 145 
83 20 2 11 172 
84 20 2 11 197 
85 20 2 11 126 
86 20 2 11 267 
87 20 2 11 102 

Inclination 
(Degrees) 

68 
37 
59 
52 
67 
80 
76 
70 
79 
49 
69 
44 
71 
36 
52 
63 
66 
64 
86 
61 
26 
46 
70 
71 
61 
37 
62 
64 
68 
64 
76 
54 
56 
75 
55 
40 
67 
70 
30 
53 
36 
52 
55 
35 
57 
49 
62 
49 
74 
74 
65 
65 
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Table 11-1. Continued 

VnW Declination Inclination 
Sample BHT Level Feature (Degrees) (Degrees) 

88 19 2 11 232 58 
89 15 2 12 348 40 
90 15 2 12 183 36 
91 20 2 12 38 38 
92 20 2 12 328 40 
93 20 2 12 228 51 
94 14 3 12 292 44 
95 14 3 12 222 22 
96 14 3 12 256 51 
97 14 3 12 241 49 
98 14 3 12 233 39 
99 14 3 12 297 45 
100 14 3 12 160 43 
101 14 3 12 312 47 
102 14 3 12 296 46 
103 14 3 12 79 56 
104 15 3 12 130 72 
105 15 3 12 192 64 
106 15 3 12 146 57 
107 15 3 12 128 70 
108 15 3 12 163 48 
109 15 3 12 314 45 
110 17 3 11 18 48 
111 16 3 11 341 56 
112 16 3 11 28 69 
113 18 3 12 60 48 
114 18 3 12 13 90 
115 18 3 12 219 53 
116 20 3 11 271 56 
117 20 3 11 240 41 
118 20 3 11 307 74 
119 20 3 11 199 52 
120 20 3 11 77 34 

Archaeomagnetic analyses are based on the observa
tion that most rocks contain a small amount of mag
netic minerals such as magnetite or hematite. During 
the process of rock formation, these minerals will align 
with the ambient magnetic field and impart a rema
nent magnetization to the rock parallel to the field, 
usually the geomagnetic field. Under a wide range of 
conditions, this information is preserved. The direc
tions of magnetization of a random assemblage of 
rocks will have a random distribution. If the same rocks 
are heated in a fireplace, they will acquire a new ther
moremanent magnetization parallel to the magnetic 
field present at the time of cooling. By collecting ori
ented samples from the rocks of a possible fireplace, 



Figure 11-1. Vector component diagrams for samples from 
Feature 1.1. Open squares are the projection onto the up
down-horizontal plane and crosses represent projection onto 
the N-S-E-W plane Scale is given below the sample num
ber. Samples were thermally demagnetized at 1500, 2000, 
2500,3000,3500,4000,4500, and 500°C. 
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to estimate the maximum tempera
ture the rock sample has experienced. 

The results of the magnetic measure
ments of each sample are inspected 
in a vector component diagram, an 
example of which is shown in Fig
ure 11-1. In this diagram, the mag
netic vector is projected onto a 
N-S-E-W plane as well as an Up
Down-Horizontal plane. Each point 
corresponds to the end point of the 
magnetic vector after a particular de
magnetization step. A stable compo
nent of magnetization is recognized 
by three or more colinear points. The 
advantage of this approach is that 
multiple components of magnetiza
tion can be more readily identified. 
The components are calculated by 
the principal component method and 
then displayed on a stereo graphic net. 
In this net, the declination is counted 
clockwise along the perimeter and 
the inclination increases from zero 
at the perimeter to 900 at the center 
of the net. Importantly, the stereonet 
represents both hemispheres. Direc
tions with a positive inclination are 
shown by solid symbols whereas di
rections with negative inclinations 
are depicted by open circles (Figure 
11-2). 

Burned Rock Features at 
41BX126 

Feature 1.1 

Feature 1.1, in the midden 
framework (Figure 6-22), is 
interpreted as an intact heating 

it can be readily ascertained whether or not these rocks 
have remained undisturbed since their last heating, i.e., 
whether or not they do represent a fireplace. Detailed 
thermal demagnetization makes it sometimes possible 

element. Figure 11-1 shows the vector component 
diagrams of two samples from Feature 1.1. Sample 
33 exhibits a univectorial decay towards the origin 
implying that this sample contains only one component 
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Figure 11-2. Equal-area stereographic projections of the directions of magnetization, calculated by the 
principal component method, for samples from Feature 1.1. Open symbols are in the northern hemi
sphere, and solid symbols are in the southern hemisphere. In Figure 11-2b, the numbers in parentheses 
indicate the temperature range in which the components was identified. 

of magnetization. By contrast, Sample 40 indicates 
three components in the temperature ranges from 
NRM-200°C, 200°C-400°C, and 400°C-500°C. The 
best defined directions of magnetization for the eight 
rocks from Feature 1.1 are depicted in Figure 11-2a. 
The directions cluster well except for the direction of 
Rock 36. Thus all rocks but Rock 36 have remained 
in situ since their last heating. Figure 11-2b shows the 
directions of the other magnetic components identified 
by the principal component analyses (compare with 
Figure 11-1). These directions are roughly similar to 
the directions in Figure 11-2a. A possible interpretation 
is that these two rocks moved after they had reached a 
temperature in excess of 500°C such as may be caused 
by a collapsing fireplace. Sample 40 moved a second 
time after cooling to 200°C. Only its low-temperature 
component (T<200°C) agrees with the other samples 
and is the direction plotted in Figure 11-2a. 

Feature 1.2 

Feature 1.2, in the midden core, is interpreted as a 
slightly disturbed fireplace (Figure 11-3). The vector 
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component diagrams for samples from Feature 1.2 
typically show multiple components of magnetization 
(Figure 11-4). The corresponding directions are shown 
in Figure 11-5. The grouping of the best defined di
rections (Figure 11-5a) implies that the rocks have re
mained more or less undisturbed. Rock 53 is turned 
upside down. The directions of the second compo
nents is displayed in Figure 11-5b. For all but Rock 
64, these directions correspond to the high tempera
ture component. Their scatter appears to be larger than 
would be expected from a collapsing fireplace. The 
data suggest that the samples were subjected to mul
tiple heating, i.e., they were recycled. 

Feature 2 

Feature 2, in Area A, is interpreted as a disturbed 
burned rock heating element. Individually, the samples 
from Feature 2 are magnetically well behaved (Fig
ure 11-6). However, their directions cannot be readily 
interpreted. Rocks 3, 4,5, and 6, and possibly Rock 8 
have directions which seem to indicate a somewhat 
disturbed fireplace, but Rocks 1 and 2 have been 
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Figure 11-3. Plan view of Feature 1.2 in Level 5 of TU 8 showing locations of archaeomagnetic samples. 

flipped (Figure 11-7a). Four rocks have a distinct high
temperature magnetization (Figure 11-7b). Their 
directions scatter extremely, arguing for a prior 
heating event. 

Magnetic Susceptibility Analyses 

Introduction 

When a piece of material is placed in a magnetic field 
it will acquire an induced magnetization. For small 
magnetic fields, of the order of the Earth's magnetic 
field, this magnetization is linearly proportional to the 
inducing magnetic field. The constant of proportion
ality is the magnetic susceptibility (MS). The low-field 
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susceptibility is proportional to the concentration and 
grain size of the ferro- and ferrimagnetic constituents 
of the material. The MS of a natural soil sample can 
be modified by pedogenic as well as cultural processes. 
Both tend to enhance the MS. In pedogenic studies, a 
significant increase in MS has been observed in the A 
horizon of soil profiles, probably due to the creation 
of maghemite as a result of organic activities (e.g., 
Singer and Fine 1989). Climatic changes will also ef
fect the MS (e.g., Heller and Evans 1995). The cul
tural contribution to soil susceptibility derives mainly 
from the ash of burned wood which can have large 
MS values, particularly if multiple heating was in
volved (e.g., McClean and Kean 1993). In carbon
aceous soils, such as encountered in Central Texas, 
the increase in MS due to this cultural input is very 
significant (Collins et al. 1994). 
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Figure 11-4. Vector component diagrams for samples from Feature 1.2. 
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Figure 11-5. Stereographic projections of the characteristic directions of magnetization for samples 
from Feature 1.2. The net to the right shows the directions of the high temperature components. The 
scatter suggests recycling. 

During CAR's 1997 investigation at 41BX126, 
samples for magnetic susceptibility studies were col
lected in four vertical profiles. BHT N was dug in an 
east-west direction in Area A (Figure 6-14). Suscepti
bility column 1 was taken from the south wall, one 
meter west of the junction ofBHTs N and P. The clos
est feature observed was Feature 7, six meters to the 
west. BHT S was dug on a north-south plane in Area 
A (Figure 6-2). Two burned rock features (2 and 3) 
were exposed in profile. Soil susceptibility column 2 
was collected from the west wall, cutting vertically 
through the north edge of Feature 2. Column 3 was 
taken from the west wall, 4 m north of Feature 2, and 
column 4 from the west wall, 10m south of Feature 3. 

For each sample column, a 10-cm vertical face of the 
trench wall was scraped horizontally with a clean trowel 
to provide a fresh exposure and avoid possible 
contamination in the open trench. A tape measure was 
placed vertically on the trench wall and a >2 cm3 of 
sediment was taken with a trowel every 3 cm down the 
face of the trench. The trowel was wiped clean after 
each sample was collected, and care was taken to bite 
into the wall to obtain an uncontaminated sample. 
Samples were collected in plastic bags which were 
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labeled with provenience information. In the laboratory, 
the samples were placed in 2-cm3 plastic cubes for 
measurement in a Bartington susceptibility meter. 

Susceptibility ProfIles in Area A 

In Area A, three susceptibility profiles were collected, 
each covering a vertical section of about one meter. 
Profiles 3 and 4 (Figure 11-8) show very low values 
of the MS typical for carbonaceous soils, with only 
minor variations. These profiles do not show any evi
dence of cultural activity. By contrast, the MS values 
are greatly enhanced in Profile 2 (Figure 11-8). From 
99.53-99.95 m, the MS is about twice that of the val
ues in Profiles 3 and 4. The slight decrease upsection 
suggests decreasing cultural contribution. Above 99.95 
m, the susceptibility steadily increases with large varia
tions among neighboring data points. Because the in
crease in MS is most certainly due to the contribution 
from wood ash, the spikes are readily explained by 
the varying concentrations of ash as was demonstrated 
for the Dust Cave site in Alabama (Collins et al. 1994). 
The overall increase in susceptibility above 99.95 m 
argues for increased human activity. 
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Figure 11-6. Vector component diagrams for samples from Feature 1.2. 
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Figure 11-7. Directions of the low- and high-temperature components for samples from Feature 2. 
Samples 1, 6, and 8 have low-temperature components which imply that the rocks have been turned 
over. The high-temperature components scatter suggesting a prior heating event. 

Susceptibility ProfIle in Area B 

Soil susceptibility column 1 was collected in Area B 
in the periphery of the main midden (Feature 1). Thus 
not surprisingly, the susceptibility values are large, 
greater than the values from Area A (Figure 11-9). The 
general increase in MS upsection suggests increased 
human activity up to the 100.29 m level where the 
MS starts to decrease. The data could be interpreted 
to indicate several episodes of occupation. 

Discussion 

The MS profiles are readily explained in terms of prox
imity to burned rock features. In Area A, Profiles 3 
and 4 are located away from cooking or heating fea
tures and the MS values are typical for carbonaceous 
soils with no cultural input, whereas Profile 2 cuts 
vertically through Feature 2. The base of Feature 2 
coincides with the marked increase in MS at 100.2 m 
elevation. Feature 2 contained wood charcoal dated 
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at 2700±50 B.P. and 2780±50 B.P. It lies on the surface 
of a B Horizon, T2 terrace, Depositional Unit IV. The 
susceptibility values below this horizon are signifi
cantly larger than the values in Profiles 3 and 4, sug
gesting the possibility of buried occupation surfaces 
to the base of the sampled section. 

Profile 1 is located in Area B within the main midden's 
periphery, and near burned rock Features 7, 11, and 
12 of the Nolan component. As expected, the MS read
ings from the midden and Nolan component area are 
high when compared to Profiles 3 and 4 in Area A. A 
general increase in MS between site elevations 100.29 
m and 99.55 m suggests increased human activity and 
possibly several episodes of human occupation; coin
cidentally the peak stem in MS at 100.29 correlates 
stratigraphically with the base of the midden and F ea
ture 1.3 at site elevation 100.3 m. A noticeable in
crease in MS occurs between 100.0 m and 99.8 m, 
correlating stratigraphically with Feature 7, 11, and 
12 in the Nolan component. 
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Figure 11-8. Magnetic susceptibility profiles of soil samples from Area A, BHT S. Only Profile 2 
shows evidence of human activity. 
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Figure 11-9. Magnetic susceptibility Profile 1 of soil samples from Area B, BHT N, located in 
the periphery of the midden. Note the large values compared to the profiles in Area A. 
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Chapter 12: Summary., Conclusions, and Recommendations 

c. Britt Bousman and David L. Nickels 

Summary of Work 

The purpose of the 1997 testing project by CAR was 
to synthesize the results of three testing projects at 
41BX126; to evaluate the eligibility of 4lBXl26 for 
nomination to the National Register of Historic Places, 
as it was threatened by planned highway construction 
activities; and to provide the Texas Department of 
Transportation (TxDOT) with a recommendation con
cerning further investigations. Two earlier testing 
projects by TxDOT archaeologists identified cultural 
resources which required further archaeological in
vestigations (additional testing on a new right-of-way 
and analysis of all recovered materials) to determine 
the eligibility of 41BX126. TxDOT funded the ar
chaeological investigations through state appropria
tions and acted as the agency for management of 
archaeological compliance-related activities during the 
duration of the testing projects. The planned construc
tion project expanding Loop 1604 will include fed
eral funds, making this a federal undertaking. 

For management purposes CAR divided the site into 
three areas: Area A being the new right-of-way east of 
Loop 1604 investigated only by CAR; Area B being 
the main midden and its periphery between Area A and 
Loop 1604 (investigated by all three testing projects); 
and, Area C being west of Loop 1604 and investigated 
primarily by the two TxDOTprojects (see Figure 2-1). 
In all, 37 backhoe trenches were opened and in some 
cases reopened, 55 l-x-l-m and 50-x-50-cm test units 
were excavated, 36 shovel tests were dug, and eight 
Gradall trenches were exposed. The excavations docu
mented 17 burned rock features, six of which were di
rectly associated with the main midden and eleven were 
interpreted as separate heating or cooking features. A 
discreet Nolan component was investigated 
stratigraphically below the base of the midden. Over 
59,000 lithic artifacts, 1,655 liters offloat samples, 3,337 
kg ofbumed rock, and nearly 300 g offaunal material 
were collected, processed, and analyzed from all three 
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projects by CAR (Chapters 8 and 10; Appendixes E 
and F). Nineteen flotation samples were analyzed for 
macrobotanical remains at Texas A&M University 
(Chapter 9). One hundred twenty archaeomagnetic 
samples were collected from eight features, and 25 of 
those from three features were processed at the Paleo
magnetism Laboratory at The University of Texas at 
Austin (Chapter 11). Also in Chapter 11 are the ana
lytical results from 136 soil susceptibility samples. In 
Chapter 5 and Appendix A, geoarchaeological investi
gations defined the four terraces and four depositional 
units, thereby contributing to a knowledge of the site's 
formation processes and Late Quaternary alluvial ge
ology. For chronometric dating, 15 wood-charcoal, six 
sediment, and four fish-otolith radiocarbon assays were 
obtained. Sixty-six temporally diagnostic artifacts were 
recovered. 

Archaeological Conclusions 

The available evidence suggests prehistoric inhabit
ants occupied 41BX126 either continuously or inter
mittently between approximately 7,000 and 2,000 
years ago (Table 6-24). Geological evidence indicates 
that Culebra Creek left a record of sedimentation that 
spans some 17,000 years at the site. Portions of four 
terraces (TO, Tl, T2, and T3) have escaped erosion by 
the stream. Within and on these terrace remnants, in
tact archaeological materials were discovered. The re
covery of an Early Archaic Clear Fork gouge, a 
Guadalupe tool, two Martindale points, and a Uvalde 
point hint of an earlier human presence, however the 
present investigations failed to document an intact 
Early Archaic occupation anywhere at the site. 

The three testing projects provided evidence that 
hunter-gatherers occupied a nearly stable T2 terrace 
surface along Culebra Creek and left behind cultural 
material identified as a discrete Nolan component 
approximately 4,600 years ago. As the T2 stabilized 



arOlmd 4,000 years ago, its surface was occupied by 
others, primarily Late Archaic hunter-gatherers, who 
constructed burned rock features, including the main 
midden. Late Archaic occupations dating to 
approximately 2700 B.P. occur in slightly later deposits 
that mantle the eroded surface of the T2 terrace. 
Diagnostic projectile points include Montell. For some 
unknown reason, the site or at least this portion of the 
site was never reoccupied by later groups. These 
hunter-gatherers utilized a variety of animals including 
whitetail deer, jackrabbit, cottontail rabbit, squirrel, 
cotton rat, wood rat, bony fish, and sparrow-sized 
birds. No plant foods were recovered, although wood 
charcoal from live oak, hackberry, an arboreal legume, 
agarita, and chittimwood was recovered. 

The midden was a circular subterranean oven that used 
limestone as a heating element. Indirect evidence sug
gests that the oven was used many times, although 
little evidence ofthe specific food items processed in 
the oven was recovered. Preliminary results indicate 
that humans probably transported materials during the 
construction and use of the burned rock midden, mix
ing artifacts of different ages in various parts of the 
midden, and that geological processes redeposited the 
materials as artifacts were eroded off the framework 
of the midden down to the midden's periphery. Fea
tures identified at the base of the midden may have 
served as borrow areas for sediment used to construct 
the oven cap (see Chapter 7). Experimental results also 
indicate that limestone fractures easily with intensive 
heating, and thus middens probably built-up rapidly. 
Gentle flooding episodes and colluvial deposits have 
and continue to envelope the midden and peripheral 
burned rock features. 

A Nolan component is situated stratigraphically be
low the midden. The presence of a Nolan component 
underlying a later Pedernales-Marshall- Montell-Cas
troville component at a burned rock midden is a pat
tern repeated at numerous sites (e.g., 41BN63, located 
northwest of Culebra Creek; 41 ME29, Jonas Terrace) 
including Culebra Creek throughout central and south
central Texas (Thomas Hester, personal communica
tion 1997). Unfortunately, this situation is often less 
than ideal, as many of these deposits are often mixed 
and difficult to separate (e.g., 41BX228, Black and 
McGraw 1985; 41BX300, Katz 1987; 41BX1, 
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Lukowski 1988; Wurzbach Parkway; Dan Potter, per
sonal communication 1997). Prewitt (1981a) argues 
that representative Nolan components existed at the 
Williams site (Suhm 1959), Crumley site (Kelly 1961), 
the McCann site (Preston 1969), Greenhaw site (Weir 
1979), and Rogers Springs (Prewitt 1974); however, 
all of these assemblages are mixed components. Later 
Prewitt (1985) identified several sites with Nolan! 
Travis (Clear Fork) components (Table 12-1). How
ever, only one radiocarbon date (3750±90 B.P.) from 
the Hawes site (Hays 1982) was assigned by Prewitt 
to a Nolan component. The single radiocarbon assay 
(4720±170 B.P.) from Area I at the Panther Springs 
site might provide an age estimate for a Nolan com
ponent, but this horizon also contains expanding stem 
projectile point forms that can be considered earlier 
in time (Black and McGraw 1985). Collins (1995) 
identified only three moderately well-defined Nolan 
components at Gibson (Ray 1940), Youngsport (Shafer 
1963), and 41GL160 (Kelly 1987); however, all are 
mixed components and none has associated radiocar
bon dates. The two associated radiocarbon dates of 
4630±40 B.P. and 4940±50 B.P. (see Table 6-19) at Cul
ebra Creek provide reliable age estimates for the Nolan 
component. This determination hints that the assay 
from Panther Springs may be fairly accurate, although 
even if it and the assay from Culebra Creek are accu
rate, a temporal range cannot be estimated. 

Area A also appears to have an intact Late Archaic com
ponent dominated by Montell projectile points, although 
a Marshall point and a Pedemales point are also present. 
Prewitt (1981a) places Montell points along with 
Marcos and Castroville projectile points in his Uvalde 
phase, and later argues that this phase spans the inter
val between 1800 B.P. and 2250 B.P. (Prewitt 1985). 
However, Collins (1995) suggests that of all the sites 
that Prewitt uses to construct and date this phase (Table 
12-2), only Youngsport and Loeve-Fox sites display 
even a moderate degree of integrity, and Youngsport 
lacks radiocarbon assays. Collins (1995) argues that 
4ITG91 (Creel 1990) does have a Marcos-Montell
Castroville component in a geological context with high 
integrity. At 41 TG91, Marcos points are found in a 
deeply buried context with associated radiocarbon as
says. The average of five assays associated with the 
lower portion of the component is approximately 2620 
B.P. The upper portion of this component is 2125 B.P. 



Table 12-1. List of Nolan Components in Texas 

Modified from Collins 1995; Prewitt 1981, 1985 
Absence of information ihdicates either poor integrity or no radiocarbon assay. 

Site 

Dry Comal Creek Survey 

4IBX1, Olmos Dam 

Enchanted Rock Survey 

Bandera County, no name 

Mason Cave 

4IBX228 

4IBX427, Salado Creek 

41WM2, Merrell 

41BX272, Menger 

41TV38, Devils Hollow 

Wilson-Leonard 

Seibel 

41LL2, Granite Beach 

1-10 Survey 

South Concho River survey 

41BX126, Culebra Creek 

Wurzbach Parkway 

41GLI7, No Name Creek 

Stac y Reservoir survey 

41GL21, Hop Hill 

41WM124, Bryan Fox 

41WM267, Cervenka 

41WM360 

41WM402 

41WM404 

41WM419 

41WM56, Hawes 

41WM57 

41WM61 

41WM65 

41WM71 

41WM73 

4IBN63 

41ME19, LaJita 

4IBC73, Wolf Shelter 

41ME7, Scorpion Cave 

41TV627, Booker 

North Fork testing 

41HIl, Kyle 

Proctor Reservoir survey 

41ME29, Jonas Terrace 

41CM2, Footbridge 

41CM3, Wunderlich 

4IBX300 

Integrity 

moderate 

High 

l"C 

Date 

yes 

yes 
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Reference 

Assad 1978 

Assad 1979 

Assad and Potter 1979 

Beasley 1978 

Benfer and Benfer 1981 

Black and McGraw 1985 

Brown et al. 1977 

Campbell 1948 

Chadderdon 1975 

Collins 1973 

Collins et al. 1993; Masson and Collins 1995 

Cox 1977 

Crawford 1965 

Crawford 1973 

Creel 1978 

Current Project 

Dan Potter, personal communication 

Denton 1976 

Espey, Huston and Associates 1981 

Gunn and Mahula 1977 

Hays 1982 

Hays 1982 

Hays 1982 

Hays 1982 

Hays 1982 

Hays 1982 

Hays 1982 

Hays 1982 

Hays 1982 

Hays 1982 

Hays 1982 

Hays 1982 

Hester 1985 

Hester and Kelly 1976 

Highley and Lengefeld 1978 

Highley et at. 1977 

Howard 1983 

Jackson 1974 

Jelks 1962 

Jelks and Tunnell 1960 

Johnson 1995 

Johnson, Suhm, and Tunnell 1962 

Johnson, Suhm, and Tunnell 1962 

Katz 1987 



Site 

41BX195, Crystal Rivers 

Lehmann 

41TV86, Crumley 

4lGLl60 

Cibolo Creek survey 

41MH36 

41KR107, Wounded Eye 

41KRI09, Shep 

Aquilla Lake survey 

Tehuacana Creek survey 

Hamilton Creek survey 

Salado Creek survey 

Encino Park survey 

Cross Mountain 

Lake Belton 

41BN8 

McCann 

41 TV39, Rogers Springs 

Gibson 

41WM8, Cedar Park 
Mound 

Cobb's Spring 

Huges 

Lake Locke 

San Gabriel Mouod 

Youngsport 

41CN13, Northwest 
Laterals 

Granger Lake survey 

North & South non
Reservoir survey 

North Fork Reservoir 
survey 

South Fork Reservoir 
survey 

Lake Belton testing 

41WM49, lobo Ischy 

North Fork Reservoir 
testing 

41BLl04, Evoe Terrace 

41BL85, Landslide 

Collins 

41 TV42, Smith Shelter 

Williams 

41HY29, Greenhaw 

41TV151, lelia Court 

41UV67, Elm Creek 

Table 12-1. Continued 

Integrity Reference 

Keller 1976 

Kelley 1947a 

Kelly 1961 

moderate Kelly 1987 

Kelly and Hester 1976 

Lintz et al. 1991 

Luke 1980 

Luke 1980 

Lynott and Peter 1977 

Mallouf and Baskin 1976 

McCormick and Filson 1975 

McGraw and Valdez 1978 

McGraw et al. 1977 

McReynolds and Grunewald 1981 

Miller and Jelks 1952 

Patterson 1978 

Preston 1969 

Prewi tt 1976 

moderate Ray 1940 

Schuetz 1957 

Schuetz 1957 

Schuetz 1957 

Schuetz 1957 

Schuetz 1957 

moderate Shafer 1963 

Shafer and Baxter 1976 

Shafer and Corbin 1965 

Shafer and Corbin 1965 

Shafer and Corbin 1965 

Shafer and Corbin 1965 

Shafer et al. 1964 

Sorrow 1969 

Sorrow 1973 

Sorrow et al. 1967 

Sorrow et al. 1967 

Suhrn 1955 

Suhm 1957 

Suhrn 1959 

Weir 1979 

Weso1owsky et al. 1976 

Young 1979 
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Table 12-2. List of Monte II , Marcos, and Castroville Components in Texas 

Modified from Collins 1995; Prewitt 1981,1985 
Absence of information indicates either poor integrity or no radiocarbon assay. 

Site Integrity 

41TG91 high 

Culebra Creek, 41BXl26 possibly high 

La Jita, 4lUV21 

Scorpion Cave, 4lME7 

Oblate, 41CM1 

Wunderlick,41CM3 

Crumley, 41TV86 

Bear Creek S hel ler, 41 HL 17 

Pohl,41CM27 

McCann, 41LM3 

Loeve-Fox, 41W M230 moderate 

Youngsport, 41BL 78 moderate 

John Ischy, 41WM49 

Evoe Terrace 41BL104 

Briton, 41ML37 

Pecan Springs, 41ELll 

Jetta Court, 41TV151 

Creel (1990) notes that Marcos projectile points are 
found stratified above Montell projectile points in 
Arenosa Shelter, and implies that these two forms may 
not occur during the same time spans. The two deter
minations from intact burned rock features in Area A of 
the Culebra Creek site (2700±50 B.P. and 2780±50 B.P.) 

may be an accurate estimation for a Montell compo
nent, especially ifMontell projectile points were made 
by a different group of people than those who manufac
tured Marcos projectile points. 

Assessment and Recommendations 

Three aspects at 41BX126 appear to offer the poten
tial for new information. First, the Nolan component 
was identified and investigated by the block excava
tion, no unmixed Nolan component is known, and very 
few, if any, have reliable radiocarbon dates. The block 
excavation at 41 BX 126 did expose an intact, although 
slightly mixed, Nolan component with burned rock 
features, and produced reliable and representative 
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I'C 

Date 
References 

yes Creel 1990 

yes Current report 

Hester 1971 

Highley et al. 1978 

Johnson et al. 1962 

Johnson et al. 1962 

Kelly 1961 

Lynott 1978 

Pearson et al. 1965 

Preston 1969 

yes Prewitt 1974, 1982 

Shafer 1963 

Sorrow 1969 

Sorrow et al. 1967 

Story and Shafer 1965 

Valastro et al. 1967 

Weso1owsky et aI. 1976 

radiocarbon assays. The Culebra Creek Nolan com
ponent investigation was limited, and although the 
amount of data recovered appears to constitute a reli
able sample for this unique component, additional 
analysis of cultural material recovered could provide 
valuable information that would help de:fme the char
acter of an intact Nolan component. Although evidence 
of Nolan component features were not identified out
side the block excavation, without further excavations 
it cannot be determined exactly how much of the com
ponent remains, but a significant intact area probably 
exists. Should planned construction of the new high
way impact the subsurface to the depth of the Nolan 
component, additional excavations are recommended. 

Second, the possible Montell component in Area A 
has the potential to provide information on this poorly 
documented interval during the Late Archaic period. 
The possible Montell component has intact burned 
rock hearths or cooking features, and a variety of 
chipped stone tools. The thinness of deposits in this 
portion of the site and the presence of earlier proj ectile 



points could be used to argue that the context is poor, 
but in our opinion this conclusion is unwarranted at 
this time. Although nearly half of Features 2 and 3 in 
Area A may have been excavated by CAR, and 
additional excavations in the Area are limited by 
privately owned property on the east and a utility 
trench on the west (Figure 6-2), there is still a 
substantial portion of the area left intact. Analysis of 
the cultural material recovered in Area A during the 
current project indicates this area has the greatest 
potential to provide high-resolution information 
regarding residential site spatial organization by these 
Late Archaic hunter-gatherers. Additional analysis of 
cultural material recovered during the current project 
could include chipped stone, but additional samples 
are required to further evaluate subsistence activities. 
Within the limited scope of the current project the 
results are not conclusive, nevertheless the potential 
for an intact Montell component is intriguing. Only 
one site, 41 TG91, has archaeological occupations from 
this general period and preliminary results suggest that 
the occupation in Area A at Culebra Creek and at 
41 TG91 may represent different intervals that are not 
contemporaneous. 

Third, the basal features of the midden may have 
served as borrow areas for oven construction. Their 
confirmation either as borrow pits or natural erosional 
channels is essential to confirming or denying the ar
gument for sediment borrowing in the earth oven mid
den formation process (see Chapter 7). Their 
morphology should provide clues about how they were 
formed: a single depression will suggest borrowing; 
while a linear channel suggests natural erosion. Exca
vation of more than one of these basal features is nec
essary to confirm their function. 

The Nolan and Montell components, and the basal pit 
features should receive additional archaeological in
vestigation. Either one or all of these aspects can con
tribute new and significant information to the 
prehistory of Texas. The archaeological testing inves
tigations at Culebra Creek (4IBXI26) have demon
strated that the site has the ability to contribute new 
knowledge concerning the prehistoric inhabitants of 
the site, the region and the state and thus would qualify 
under Criterion D as eligible for listing on the Na
tional Register of Historic Places (see guidelines in 
36 CFR60). 
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Epilogue 

After submitting the draft report, TxDOT requested 
that no further work be undertaken at 41BX126 on 
Culebra Creek (letter to Dr. James Bruseth from Dr. 
Nancy Kenmotsu, September 25, 1997). This recom
mendation was not based on whether the site should 
be considered eligible for listing on the NRHP; CAR, 
TxDOT and THC agree that it is eligible. However, 
CAR recommended further work, but TxDOT and 
THC did not concur with this recommendation (letter 
to Dr. Nancy Kenmotsu from Dr. James Bruseth, Oc
tober 30, 1997). To summarize their position, the rec
ommendations for future excavations at a burned rock 
midden listed in Black et al. 1997 were achieved. These 
recommendations were to scrape the surface to ex
pose the midden in plan view, bisect the center of the 
midden with perpendicular trenches, record detailed 
profiles from the trenches, measure multiple radio
carbon samples from midden features, obtain 
macro botanical and other special samples from midden 
features, conduct a controlled excavation in the cen
tral midden feature, the midden framework and the 
midden periphery. CAR recommended additional ex
cavations that would focus on the basal features, 
and TxDOT argued that excavation would not pro
vide the type of information necessary to address the 
function of these features. TxDOT suggested that ra
diocarbon and macrobotanical analyses would prob
ably produce the only reliable results for the 
investigation of these features, although CAR suggests 
above that the configuration of the features would be 
most informative. 

In regard to the Nolan component, TxDOT suggested 
that too much mixing between occupations had oc
curred in part because much of the Nolan component 
was below the younger midden, that the component 
was much more limited especially to the east than sug
gested in the draft report, and that a suitable amount 
had been sampled (letter to Dr. James Bruseth from 
Dr. Nancy Kenmotsu, September 25, 1997). TxDOT 
made similar arguments about the Montell component. 
CAR recommended that a larger sample could pro
vide information regarding the spatial organization of 
this poorly documented interval. However, TxDOT 
stated there is no evidence that the features extend to 
the east beyond BHT S, the utility trench limits the 



westward extension of the component, again the 
Montell component was mixed, and that a sufficient 
amount has been excavated. CAR suggests that the 
mixing with younger components is limited to the 
highest level and that below this remains an intact 
Montell component. THe concurred with TxDOT on 
these matters, and in general stated that the amount of 
work conducted at 41BX126 was sufficient to miti
gate the impact of road construction. Thus no further 
archaeological investigations were undertaken. 

221 



References Cited 

Abbott, 1. T., and C. D. Frederick 
1990 Proton Magnetometer Investigations of Burned Rock Middens in West-Central Texas: Clues to 

Formation Processes. Journal of Archaeological Science 17:535-545. 

Abbott, J. T., and W. N. Trierweiler (editors) 
1995 NRHP Significance Testing of 57 Sites on Fort Hood, Texas, Volumes 1-11. Archaeological Resource 

Management Series, Research Report No. 34. United States Army Fort Hood. 

Abbott, P. L., and C. M. Woodruff, Jr. (editors) 
1986 The Balcones Escarpment. Comet Reproduction Service, Santa Fe Springs, California. 

Abbott, J. T., K. Kleinbach, and G. Mehalchick 
1996 Features. In Archaeological Testing at Fort Hood: 1994-1995. Volume 11, edited byW. N. Trierweiler, 

pp. 577-617. Archaeological Resource Management Series, Research Report No. 35. United States 
Army Fort Hood. 

Adkins, L., and R. A. Adkins 
1982 A Thesaurus of British Archaeology. David and Charles, London. 

Alexander, H. L. 
1963 The Levi Site: A Paleo-Indian Campsite in Central Texas. American Antiquity 28:510-528. 
1983 The Pre-Clovis and Clovis Occupations at the Levi Site. In Peopling of the New World, edited by J. E. 

Ericson, R. E. Taylor, and R. Berger, pp. 133-145. BaHena, Los Altos, California. 

Allison, J. E., G. W. Dittmar, and J. L. HenseH 
1975 Soil Survey of Gillespie County, Texas. U.S. Department of Agriculture, Soil Conservation Service. 

Washington, D.C. 

Assad, C. 
1978 An Evaluation of Archaeological Sites in the Vicinity of Floodwater Retarding Structure No.2, Dry 

Comal Creek, Comal County, Texas. Archaeological Survey Report, No. 50. Center for Archaeological 
Research, The University of Texas at San Antonio. 

1979 Archaeological Testing in the Devine Road Area North of Olmos Dam, San Antonio, Texas. 
Archaeological Survey Report, No. 53. Center for Archaeological Research, The University of Texas 
at San Antonio. 

Assad, C., and D. R. Potter 
1979 An Intensive Archaeological Survey of Enchanted Rock State Natural Area, Llano and Gillespie 

Counties, Texas. Archaeological Survey Report, No. 84. Center for Archaeological Research, The 
University of Texas at San Antonio. 

Aten, L. E. 

1979 Indians ofthe Upper Texas Coast: Ethnohistoric and Archaeological Frameworks. Unpublished Ph.D. 
dissertation. The University of Texas at Austin. 

222 



Barnes, V. E. 
1983 Geologic Atlas of Texas: San Antonio Sheet. Bureau of Economic Geology. The University of Texas at 

Austin. 

Barret, S. A., and E. W. Gifford 
1933 Miwok Material Culture. Bulletin of the Public Museum of the City of Milwaukee 2(4): 117-376. 

Bass F. A., Jr., and T. R. Hester 
1975 An Archaeological Survey of the Upper Cibolo Creek Watershed, Central Texas. Archaeological Survey 

Report, No.8. Center for Archaeological Research, The University of Texas at San Antonio. 

Beadles, M. L. 
1990 Faunal Remains from the Bamrnel Site, 41KRI0, in Ken' County, Texas. La Tierra 17(2):33-36. 

Beals, R. L. 
1932 The Comparative Ethnology of Northern Mexico Before 1750. Reprinted [1973] by Ibera-Americana 

2:93-225. Cooper Square, New York. 

Beasley, T. S. 
1978 A Site with Edwards Points in Bandera County, Texas. La Tierra 5(4):23-31. 

Behrensmeyer, A. K. 
1978 Taphonomic and Ecologic Information from Bone Weathering. Paleobiology 4:150-162. 

Bell, R. E. 
1960 Guide to the Identification of Certain American Indian Projectile Points. Special Bulletin No.2. 

Oklahoma Anthropological Society. 

Bell, W. H., and E. F. Castetter 
1941 Ethnobiological Studies in the American Southwest, VII The Utilization of Yucca, Sotol and Beargrass 

by the Aborigines in the American Southwest. Bulletin 372. University of New Mexico, Albuquerque. 

Bement, L. C. 
1991 The Statistical Analysis of Langtry Variants from Arenosa Shelter, Val Verde County, Texas. In Papers 

on Lower Pecos Prehist01y, edited by S. A. Turpin, pp. 51-64. Studies in Archeology No.8, Texas 
Archeological Research Laboratory. 

Benfer, R., and A. Benfer 
1981 The Mason Ranch Burial Cave, Uvalde County, Texas. La Tierra 8(3):16-26. 

Binford, L. R. 
1978 Dimensional Analysis of Behavior and Site Structure: Learning from an Eskimo Hunting Stand. 

American Antiquity 43 (3):330-361. 
1980 Willow Smoke and Dogs' Tails: Hunter-gatherer Settlement Systems and Archaeological Site Formation. 

American Antiquity 45:4-20. 
1983 In Pursuit of the Past: Decoding the Archaeological Record. Thames and Hudson, New York. 
1987 Researching Ambiguity: Frames of Reference and Site Structure. In Method and Theory for Activity 

Area Research: An Ethnoarchaeological Approach, edited by S. Kent, pp. 449-512. Columbia University 
Press, New York. 

223 



Black, S. L. 
1986 The Clemente and Herminia Hinojosa Site, 41JW8: A Toyah Horizon Campsite in Southern Texas. 

Special Report No. 18. Center for Archaeological Research, The University of Texas at San Antonio. 
1989a Central Texas Plateau Prairie. In From the Gulf Coast to the Rio Grande: Human Adaptation in Central, 

South and Lower Pecos Texas, by T. R. Hester, S. L. Black, D. G. Steele, B. W. Olive, A. A. Fox, K. J. 
Reinhard, and L. C. Bement, pp. 17-38. Research Series No. 33. Arkansas Archeological Survey, 
Fayetteville. 

1989b Environmental Setting. In From the Gulf Coast to the Rio Grande: Human Adaptation in the Central, 
South, and Lower Pecos Texas, by T. R. Hester, S. L. Black, D. G. Steele, B. W. Olive, A. A. Fox, K. J. 
Reinhard, and L. C. Bement, pp. 5-17. Research Series No. 33. Arkansas Archeological Survey, 
Fayetteville. 

1989c South Texas Plain. In From the Gulf Coast to the Rio Grande: Human Adaptation in the Central, 
South, and Lower Pecos Texas, by T. R. Hester, S. L. Black, D. G. Steele, B. W. Olive, A. A. Fox, K. J. 
Reinhard, and L. C. Bement, pp. 39-62. Research Series No. 33. Arkansas Archaeological Survey, 
Fayetteville. 

1995a Archaeological and Historical Background. In Archaeological Investigations at the Loma Sandia Site 
(41LK28): A Prehistoric Campsite in Live Oak County, Texas. 2 volumes. Studies in Archeology No. 
20, pp. 31--45. Texas Archeological Research Laboratory, The University of Texas at Austin. 

1995b Letter from Texas Archeological Research Laboratory, The University of Texas at Austin (Steve Black) 
to Cultural Resources Management, Environmental Affairs Division, Texas Department of 
Transportation (Ann Irwin), dated March 22, 1995, subject: Geoarcheological Recording and Sampling 
of the BRM at 41BX126. 

1997 Scenarios of Midden Accumulation. In Hot Rock Cooking on the Greater Edwards Plateau: Four 
Burned Rock Midden Sites in West Central Texas, edited by S. L. Black, L. W. Ellis, D. G. Creel, and 
G. T. Goode, pp. 140-150. Studies in Archeology 22. Texas Archeological Research Laboratory, The 
University of Texas at Austin. 

Black, S. L., and D. G. Creel 
1997 The Central Texas Burned Rock Midden Reconsidered. In Hot Rock Cooking on the greater Edwards 

Plateau: Four Burned Rock Midden Sites in West Central Texas, edited by S. L. Black, L. W. Ellis, D. 
G. Creel, and G. T. Goode, pp. 446-515. Studies in Archeology 22. Texas Archeological Research 
Laboratory, The University of Texas at Austin. 

Black, S. L., and A. J. McGraw 
1985 The Panther Springs Creek Site: Cultural Change and Continuity in the Upper Salado Creek Drainage, 

South-Central Texas. Archaeological Survey Report, No. 100. Center for Archaeological Research, 
The University of Texas at San Antonio. 

Black, S. L., L. W. Ellis, D. G. Creel, and G. T. Goode (editors) 
1997 Hot Rock Cooking on the Greater Edwards Plateau: Four Burned Rock Midden Sites in West Central 

Texas. Studies in Archeology 22. Texas Archeological Research Laboratory, The University of Texas 
at Austin. 

Black, S. L., K. Jolly, and D. R. Potter 
1993 The Higgins Experiment: Field Report. Wurzbach Project Working Papers. Texas Archeological 

Research Laboratory, The University of Texas at Austin. 

224 



Black, S. L., and D. R. Potter 
1995 Defining Historic Contexts for Prehistoric Sites along the Wurzbach Parkway. In Archaeology Along 

the Wurzbach Parkway: Module 1. Introduction, Conceptual Framework, and Contexts of 
Archaeological Investigations in Bexar County, South-Central Texas, edited by D. R. Potter, S. L. 
Black, and K. Jolly, pp. 45-51. Studies in Archeology 17. Texas Archeological Research Laboratory, 
The University of Texas at Austin. 

Blair, W. F. 
1950 The Biotic Provinces of Texas. Texas Journal of Science 2(1):93-117. 

Boas, F. 
1930 The Salishan Tribes of the Western Plateaus. In The Forty-fifthAnnual Report of the Bureau of American 

Ethnology 1927-1928, edited by J. A. Teit, pp. 23-396. Smithsonian Institution, Washington, D.C. 

Bolton, H. E. 
1915 Texas in the Middle Eighteenth Century: Studies in Spanish Colonial History and Administration. 

Volume 3, University of California Publications in History. University of California, Berkeley. 

Bousman, C. B. 
1992 Preliminary Oxygen-Isotope Evidence for Late Pleistocene-Early Holocene Climatic Change. Current 

Research in the Pleistocene 11 :79-81. 
1994 The Central Texas Pollen Record: A Reinterpretation. Current Research in the Pleistocene 11 :79-81. 
1997 The Late Paleoindian Archeology at the Wilson-Leonard Site. In Archeological Investigations at the 

Wilson-Leonard Site, edited by M. B. Collins. Texas Archaeological Research Laboratory, The University 
of Texas at Austin. 

1998 Paleoenvironmental Change in Central Texas: The Palynological Evidence. Plains Anthropologist 
43(164): 201-219. 

Brown, D., P. Lukowski, T. R. Hester, and J. D. Eaton 
1977 Archaeological Assessment of Two Sites in the Vicinity of Floodwater Retarding Structure No. 11, 

Salado Creek Watershed, Bexar County, Texas. Archaeological Survey Report, No. 35. Center for 
Archaeological Research, The University of Texas at San Antonio. 

Brown, K. M. 
1985 Three Caches of Guadalupe Tools from South Texas. Bulletin of the Texas Archeological Society 

56:75-126. 
1987 Early Occupation at Berger Bluff, Goliad County, Texas. Current Research in the Pleistocene 4:3-5. 

Brown, R. B., and J. D. Leach 
1997 Large-Scale Pit Baking of Succulents in Northern Mexico: Implications for Archaeologists. Paper 

presented at the 62 annual meeting of the Society for American Archaeology. Nashville. 

Brune, G. 
1981 Springs of Texas, Volume 1. Branch-Smith, Fort Worth. 

Bryant, V. M., Jr., and R. G. Holloway 
1985 A Late-Quaternary Paleoenvironmental Record of Texas: An Overview of the Pollen Evidence. In 

Pollen Records of Late-Quaternary North American Sediments, edited by V. M. Bryant and R. G. 
Holloway, pp. 39-70. American Association of Stratigraphic Palynologists Foundation, Dallas. 

225 



Bryant, V. M., Jr., and H. J. Shafer 
1977 The Late Quaternary Paleoenvironment of Texas: A Model for the Archeologist. Bulletin of the Texas 

Archeological Society 48: 1-25. 

Buechner, H. K. 
1944 The Range Vegetation of Kerr County, Texas in Relation to Livestock and White-tailed Deer. The 

American Midland Naturalist 31(3):697-743. 

Buckley, V. (compiler) 
1990 Burnt Offerings. International Contributions to Burnt MoundArchaeology. Worldwell Ltd. Academic 

Publications, Dublin. 

Butler, R. F. 
1992 Paleomagnetism: Magnetic Domains to Geologic Terranes. Blackwell Scientific Publications, Boston. 

Butzer, K. W. 
1982 Archaeology and Human Ecology: Method and Theory for a Contextual Approach. Cambridge 

University Press, Cambridge. 

Cabeza de Vaca, A. N. 
1966[1542] Relation of Alvar Nunez Cabeza de Vaca. Microfilm reprint of 1871 edition, translated by B. 

Smith, Readex Microprint Corp, New York. 

Campbell, T. N. 
1948 The Merrell Site: Archeological Remains Associated with Alluvial Terrace Deposits in Central Texas. 

Bulletin of the Texas Archeological and Paleontological Society 19:7-35. 
1975 The Payaya Indians of Southern Texas. Special Publications No.1. Southern Texas Archaeological 

Association, San Antonio. 
1983 Coahuiltecans and Their Neighbors. In Handbook of North American Indians Volume 10: Southwest, 

edited by A. Ortiz, pp. 343-358. Smithsonian Institution, Washington, D.C. 
1991 Coahuiltecans and Their Neighbors. In Ethnology of the Texas Indians, edited by T. R. Hester. Spanish 

Borderlands Sourcebooks 7. Garland, New York. 

Campbell, T. N., and T. J. Campbell 
1981 Historic Indians of the Choke Canyon Reservoir Surrounding Area, Southern Texas. Choke Canyon 

Series, No.1. Center for Archaeological Research, The University of Texas at San Antonio. 
1985 Indian Groups Associated with Spanish Missions of the San Antonio Missions National Historical 

Park. Special Report, No. 16. Center for Archaeological Research, The University of Texas at San 
Antonio. 

Carlson G. G., and V. H. Jones 
1940 Some Notes on the Use of Plants by the Comanche Indians. In Papers of the Michigan Academy of 

Science Arts and Letters, Volume 25, edited by E. S. McCartney and W. C. Steele, pp. 517-542. 

Carroll, W. B. 
1983 The Medina Point: ANew Dart Point Type. La Tierra 10(1 ):29-31. 

226 



Castetter, E. F., and M. E. Opler 
1936 The Ethnobiology of the Chiricahua and Mescalero Apache: The Use of Plants for Foods, Beverages 

and Narcotics. University of New Mexico Bulletin; Biological Series Vol. 4, No.5. University of New 
Mexico Press, Albuquerque. 

Castetter, E. F., and R. Underhill 
1935 The Ethnobiology of the Papago Indians. University of New Mexico Bulletin, Biological Series Vol. 

4, No.3. University of New Mexico Press, Albuquerque. 

Castetter, E. F., W. H. Bell, and A. R. Grove 
1938 The Early Utilization and the Distribution of Agave in the American Southwest. University of New 

Mexico Bulletin, Biological Series Vol. 5, No.4. University of New Mexico Press, Albuquerque. 

Chadderdon, M. F. 
]975 Notes on the Menger Collection, Site 41BX272, Bexar County, Texas. La Tierra 2(1):15-18 . . 

Chandler, C. K. 
1974 Use Wear Analysis of "Clear Fork" Tools from the Falcon Reservoir Area, Southern Texas. La Tierra 

1(4):15-21. 

Chandler, C. K., and K. Hindes 
1993 Scottsbluff Points from Atascosa, Frio, and McMullen Counties, South-Central Texas. La Tierra 

20(1):31-36. 

Chandler, C. K., and M. Marchbanks 
1996 Butted Bifaces and Their Use. La Tierra 23(2):3-16. 

Chaplin, R. E. 
1971 The Study of Animal Bones from Archaeological Sites. Seminar, London. 

Chestnut, V. K. 
1902 Plants Used by the Indians of Mendocino County, California. Contributions from the u.s. National 

Herbarium 7(3):294-408. 

Chipman, D. E. 
1992 Spanish Texas, 1519-1821. University of Texas Press, Austin. 

Collins, M. B. 
1973 The Devil's Hollow Site, A Stratified Archaic Campsite in Central Texas. Bulletin of the Texas 

Archeological Society 43:77-100 (1972). 
1991 Thoughts on Future Investigation of Burned Rock Middens, In The Burned Rock Middens of Texas : An 

Archaeological Symposium, edited Thomas R. Hester, pp. 1-24. Studies in Archeology 13. Texas 
Archeological Research Laboratory, The University of Texas at Austin. 

1994 Late Archaic Evidence in the Project Area, In Archaic and Late Prehistoric Human Ecology in the 
Middle Onion Creek Valley, Hays County, Texas, Volumes I-II, edited by RobertA. Ricklis and Michael 
B. Collins, pp. 101-189. Studies in Archeology 19. Texas Archeological Research Laboratory, The 
University of Texas at Austin. 

1995 Forty Years of Archaeology in Central Texas. Bulletin of the Texas Archeological Society 66:361-400. 
1997 Burned Rocks as Evidence of Prehistoric Hunter-gatherer Adaptations in Texas. Abstracts of the 62nd 

Annual Meeting of the Society for American Archaeology, Nashville. 

227 



Collins, M. B., B. Ellis, and C. Dodt-Ellis 
1990 Excavations at the Camp Pearl Wheat Site (41KR243): An Early Archaic Campsite on Town Creek 

Kerr County, Texas. Studies in Archeology 6. Texas Archeological Research Laboratory, The University 
of Texas at Austin. 

Collins, M. B., W. A. Gose, and S. Shaw 
1994 Preliminary Geomorphological Findings at Dust and Nearby Caves. Journal of Alabama Archaeology 

40:35-56. 

Collins, M. B., C. B. Bousman, P. Goldberg, P. R. Takac, J. C. Guy, J. L. Lanata, T. W. Stafford, and V. T. 
Holliday 

1993 The Paleoindian Sequence at the Wilson-Leonard Site, Texas. Current Research in the Pleistocene 
10:10-12. 

Collins, M. B., G. L. Evans, T. N. Campbell, M. C. Winans, an"d C. E. Mears 
1989 Clovis Occupation at Kincaid Rockshelter. Current Research in the Pleistocene 6:3-5. 

Cox,D. 
1977 A Preliminary Report on "Early Man" Artifacts Found in Northeast Bexar County. La Tierra 4(3):7-9. 

Crawford, D. D. 
1965 The Granite Beach Site, Llano County, Texas. Bulletin of the Texas Archeological Society 36:71-97. 
1973 An Archeological Survey on Interstate Highway 10. Texas Highway Department Publications in 

Archeology, Report 2. 

Creel, D. G. 
1978 An Archeological Survey in the South Concho River Area, West Central Texas. Bulletin of the Texas 

Archeological Society 49:241-307. 
1986 A Study of Prehistoric Burned Rock Middens in West Central Texas. Unpublished Ph.D. dissertation, 

The University of Arizona, Tucson. 
1990 Excavations at 41TG91, Tom Green County, Texas, 1978. Publications in Archaeology, Report 38. 

Texas State Department of Highways and Public Transportation, Austin. 
1991 Assessing the Relationship Between Burned Rock Midden Distribution and Archaic Subsistence in 

West Central Texas, In The Burned Rock Middens of Texas: An Archaeological Symposium, edited by 
Thomas R. Hester, pp. 33--43. Studies in Archeology 13. Texas Archeological Research Laboratory, 
The University of Texas at Austin. 

1997 Analysis of the Distribution of Burned Rock Midden Sites in the Study Area. In Hot Rock Cooking on 
the Greater Edwards Plateau: Four Burned Rock Midden Sites in West Central Texas, edited by S. L. 
Black, L. W. Ellis, D. G. Creel, and G. T. Goode, pp. 151-165. Studies in Archeology 22, Texas 
Archeological Research Laboratory, The University of Texas at Austin. 

Dalbey, T. S. 
1993 An Overview Guide to Historic and Prehistoric Cultural Resources Potential on Lackland Air Force 

Base as Pertains to the National Historic Preservation Act of 1966, as Amended. U.S. Army Corps of 
Engineers, Fort Worth District, Fort Worth. 

Davis, D. R., Jr. 
1991 Prehistoric Artifacts of the Texas Indians: An Identification and Reference Guide. Pecos, San Antonio. 

228 



Davis, W. B., and D. 1. Schmidly 
1994 The Mammals of Texas. Texas Parks and Wildlife Press, Austin. 

de la Teja, 1. F. 
1988 Land and Society in 18th Century San Antonio de Bexar, A Community on New Spain's Northern 

Frontier. Ph.D. dissertation, The University of Texas at Austin. 

Denton, G, and W. Karlen 
1973 Holocene Climatic Variations - Their Patterns and Possible Cause. Quaternary Research 3(2): 155-

205. 

Denton, 1. T. 
1976 Archeology on State Highway 16: No-Name Creek Site: A Terrace Site of the Middle and Late Archaic 

Period in Gillespie County, Texas. Publications in Archeology, Report 7. Texas Department of Highways 
and Public Transportation. 

Dering, 1. P. 
1995 Modem and Contact-Period Vegetation in the Area of the Jonas Terrace Site of Northern Medina 

County. In Past Cultures and Climates at Jonas Terrace 41ME29, edited by L. 10hnson, pp. 293-300. 
Report 40. Office of the State Archeologist, Texas Historical Commission, Austin. 

1997 Fonnation Processes and the Plant Economy at Burned Rock Middens: The View from a Rockshelter. 
Manuscript on file, Center for Environmental Archaeology, Texas A&M University. College Station. 

Diamond, D. D., D. H. Riskind, and S. L. Orzell 
1987 A Framework for Plant Community Classification and Conservation in Texas. The Texas Journal of 

Science 39(3):203-221. 

Dibble, D. S., and D. Lorrain 
1968 Bonfire Shelter: A Stratified Bison Kill Site, Val Verde County, Texas. Miscellaneous Papers 1. Texas 

Memorial Museum, Austin. 

Dillehay, T. 
1974 Late Quaternary Bison Population Changes on the Southern Plains. Plains Anthropologist 19(64): 180-

196. 

Dunnell, R. C., and 1. K. Stein 
1989 Theoretical issues in the Interpretation of Microartifacts. Geoarchaeology 4(1 ):31-41. 

Elias, S. A. 
1994 Insect Fossil Evidence of Late Glacial Environments at the Aubrey Clovis Site, Texas [Abstract]. 

American Quaternary Association, Programs and Abstracts of the 13th Biennial Meeting, pp 77. 
University of Minnesota, Minneapolis. 

Ellis, L. W. 
1997 Hot Rock Technology. In Hot Rock Cooking on the greater Edwards Plateau: Four Burned Rock 

Midden Sites in West Central Texas, edited by S. L. Black, L. W. Ellis, D. G Creel, and G T. Goode, 
pp. 79-139. Studies in Archeology 22, Texas Archeological Research Laboratory, The University of 
Texas at Austin. 

229 



Ensor, H. B., and C. S. Mueller-Wille 
1988 Excavations at the Bull Pen Site 41BP280, Colorado River Drainage, Bastrop County, Texas. Contract 

Report No.3. Texas Department of Highways and Public Transportation, Austin. 

Epstein, J. F. 
1960 Burins from Texas. American Antiquity 26(1 ):93-97. 
1969 The San Isidro Site: An Early Man Campsite in Nuevo Leon, Mexico. Anthropology Series 7. Department 

of Anthropology, The University of Texas at Austin. 

Espey, Huston and Associates 
1981 A Cultural Resource Invent01Y and Assessment of the Proposed Stacy Reservoir, Concho, Coleman, 

and Runnels Counties, Texas, Vol. 3. Document No. 81052. Espey, Huston and Associates, Austin. 
1989 Archaeological Investigations of Kelly Air Force Base, Bexar County, Texas. M. W. Voellinger, principal 

investigator. Document No. 890604. Espey, Huston and Associates, Austin. 

Evans, J. G., and S. Limbrey 
1974 The Experimental Earthenwork on Modem Bog, Wareham, Dorset, England: 1963 to 1972. Report on 

the Experimental Earthenworks Committee of the British Association for the Advancement of Science. 
Proceedings of the Prehistoric Society, edited by J. Coles, 40:170-192. 

Ewers, J. C. (editor) 
1969 The Indians of Texas in 1830. Publication series 4745. Smithsonian Institution Press, Washington, 

D.C. 

Fehrenbach, T. R. 
1983 Lone Star: A History of Texas and the Texans. American Legacy, New York. 

Fisher, J. W. Jr. 
1987 Shadows in the Forest: Ethnoarchaeology Among the Efe Pygmies. Unpublished Ph.D. dissertation, 

University of California, Berkeley. 

Fisher, J. W., Jr., and H. C. Strickland 
1989 Ethnoarchaeological Among the Efe Pygmies, Zaire: Spatial Organization of Campsites. American 

Journal of Physical Anthropology 78:473-484. 
1991 Dwellings and Fire Places; Keys to Efe Pygmy Campsite Structure. In Ethnoarchaeological Approaches 

to Mobile CampSites, edited by C. S. Gamble and W. A. Boismer, pp. 215-236. 

Fladmark, K. R. 
1982 Microdebitage Analysis: Initial Considerations. Journal of Archaeological Science 9:205-220. 

Flanagan, S. 
1974 Trailing the Longhorns: A Century Later. Madrona, Austin. 

Folk, R. L. 
1980 Petrology of Sedimentary Rocks. Hemphill, Austin. 

Ford, A. L., and o. W. VanAuken 
1982 Distribution of Woody Species in the Guadalupe River Flood Plain in the Edwards Plateau of Texas. 

Southwestern Naturalist 27:383-392. 

230 



Fox, A. A. 

1975 An Archaeological Assessment of the Southern Portion of the Olmos Basin, Bexar County, Texas. 
Archaeological Survey Report No.9. Center for Archaeological Research, The University of Texas at 
San Antonio. 

Fox, A. A., and D. E. Fox 
1967 The Classen Rockshelter, 41BX23. Manuscript on file. Center for Archaeological Research, The 

University of Texas at San Antonio. 

Fox, A. A., I. W. Cox, L. Highley, and D. Hafernik 
1989 Archaeological and Historical Investigations at the Site of the New Bexar County Justice Center in 

Downtown San Antonio, Texas. Archaeological Survey Report, No. 184. Center for Archaeological 
Research, The University of Texas at San Antonio. 

Fox, J., C. B. Smith, and D. O. Lintz 
1992 Herd Bunching at the Waco Mammoth Site: Preliminary Investigations, 1978-1987. In Proboscidean 

and Paleoindian Interactions, edited by J. W. Fox, C. B. Smith, and K. T. Wilkins, pp 51-73. Baylor 
University Press, Waco. 

Fredlund, G. 

1994 The Phytolith Record at the Wilson-Leonard Site. Program and Abstracts, 52nd Plains Conference, 
65th Annual Meeting of the Texas Archaeological Society. Lubbock. 

Freeman, M. D. 
1994 Agriculture in Texas: Ranching and Stock Farming on the Eastern Edwards Plateau, 1845-1941. 

Komatsu/Rangel, Fort Worth. 

Gallagher, J. P. 
1977 Contemporary Stone Tools in Ethiopia: Implications for Archaeology. Journal of Field Archaeology 

4(4):407-414. 

Gamble, C. S., and W. A. Boismer 
1991 Ethnoarchaeological Approaches to Mobile Campsites: Hunter-Gatherer and Pastoralists Case Studies. 

International Monographs in Prehistory, Ethnoarchaeological Series 1. Ann Arbor. 

Gerstle, A., T. C. Kelly, and C. Assad 
1978 The Fort Sam Houston Project: An Archaeological and Historical Assessment. Archaeological Survey 

Report, No 40. Center for Archaeological Research, The University of Texas at San Antonio. 

Giddings, J. L. 
1964 The Archeology of Cape Denbigh. Brown University Press, Providence. 

Gilbert, B. M. 
1990 Mammalian Osteology. Missouri Archaeological Society, Columbia, Missouri. 

Givens, R. D. 
1968 A Preliminary Report on Excavations at Hitzfelder Cave. Bulletin of the Texas Archeological Society 

38:47-50. 

231 



Goldberg, P. 
1995 Micromorphological Sampling at Site 41BX228, AppendixA. In Archaeology Along Wurzbach Parkway. 

Module 2. Initial Testing and Evaluation of Five Prehistoric Sites in the Upper Salado Watershed, 
Bexar County, Texas, edited by D. R. Potter and S. L. Black, pp. 71-81. Studies in Archeology 18. 
Texas Archeological Research Laboratory, The University of Texas at Austin. 

Goode, G. T. 
1988 41BP280 (Bull Pen Site) Lithic Replication Study. In Excavations at the Bull Pen Site 41BP280, 

Colorado River Drainage, Bastrop County, Texas, edited by H. B. Ensor and C. S. Mueller-Wille. 
Contract Report No.3. Texas Department of Highways and Public Transportation, Austin. 

1989 Private Collections from the Kennedy Bluffs Site. In Excavations at 41 BP 19, the Kennedy Bluffs Site, 
Bastrop County, Texas, edited by L. C. Bement Contract Report No.5. Texas Department of Highways 
and Public Transportation, Austin. 

1991 Late Prehistoric Burned Rock Middens in Central Texas, In The Burned Rock Middens of Texas: An 
Archaeological Symposium, edited by T. R. Hester, pp. 71-93. Studies in Archeology 13. Texas 
Archeological Research Laboratory, The University of Texas at Austin. 

Gose, W.A. 
1994a Archeomagnetism. InArchaic and Late Prehistoric Human Ecology in the Middle Onion Creek Valley, 

Hays County, Texas, R. A. Ricklis and M. B. Collins, editors, pp 507-538. Studies in Archeology 
19:507-537. Texas Archeological Research Laboratory, The University of Texas at Austin. 

1994b Archeomagnetic Results from Site 41 GM224. In Excavations at Site 41 GM224 in the Gibbons Creek 
Lignite Mine PermitArea, Grimes County, Texas, R. Rogers, editor, pp.AI-Al1. Document No. 930476. 
Espey, Huston & Associates, Austin. 

Gose, W. A., K. S. Collins, and M. B. Collins 
1993 Paleomagnetic Studies of Burned Limestone Clasts in Historical Architectural Settings: The Moore

Hancock Farmstead, Austin, Texas. Journal of Field Archaeology 21: 125-129. 

Gould, F. W. 
1975 Texas Plants-A Checklist and Ecological Summary. Bulletin MP-585:5-14. Texas Agricultural 

Experimentation Station, College Station. 

Gould, R.A. 
1980 Living Archaeology. Cambridge University Press, Cambridge. 

Grayson, D. K. 
1984 Quantitative Zooarchaeology.Academic, New York. 

Guderjan, T. H., B. Baker, B. Bousman, C. K. Chandler, A. Fox, and B. Meissner 
1992 Prehistoric Settlement in the Medina Valley and the 1991 STAA-ITC Field School. La Tierra 19(2): 14-

28. 

Guderjan, T. H., B. Meissner, B. Baker, C. K. Chandler, S. Kennedy, D. McReynolds, H. R. Smith, F. Ward, J. 
Watts, and J. Zapata 

1993 The Medina Valley Project and the 1992 STAA-ITC Field Schoo!. La Tierra 20(1):12-26. 

Gunn, J., and R. Mahu1a 
1977 Hop Hill: Culture and Climatic Change in Central Texas. Special Report, No.5. Center for 

Archaeological Research, The University of Texas at San Antonio. 

232 



Gunn, J., D. O. Brown, A. A. Fox, A. Frkuska, D. Watkins, III 
1982 Historic and Cultural Landscape Study jar the San Antonio Missions. Environmental and Cultural 

Services, Inc., San Antonio, Texas. 

Habig, M.A. 
1968a San Antonio s Mission San Jose, State and National Historic Site, 1720-1968. Naylor, San Antonio. 
1968b The Alamo Chain of Missions, A History of San Antonio s Five Old Missions. Franciscan Herald, 

Chicago. 

Hall, G. D. 
1981 Allens Creek: A Study in the Cultural Prehist01Y of the Brazos River Valley, Texas. Research Report 

61. Texas Archeological Survey, The University of Texas at Austin. 
1995 Prehistoric Cemeteries on the Texas Central Texas Coastal Plain: Interpretations and Hypotheses. 

Archeological Investigations at the Loma Sandia Site (41 LK2 8): A Prehistoric Cemetery and Campsite 
in Live Oak County, Texas, pp. 633-646. Studies in Archeology 20, Texas Archeological Research 
Laboratory, The University of Texas at Austin. 

Hall, G. D., S. L. Black, and C. Graves 
1982 Archaeological Investigations at Choke Canyon ReservoiJ; South Texas: The Phase I Findings. Choke 

Canyon Series, No.5. Center for Archaeological Research, The University of Texas at San Antonio. 

Hall, G. D., T. R. Hester, and S. L. Black (editors) 
1986 The Prehistoric Sites at Choke Canyon Reservoil; Southern Texas: Results of the Phase IIArchaeological 

Investigations. Choke Canyon Series, No. 10. Center for Archaeological Research, The University of 
Texas at San Antonio. 

Hard, R. J, and S. Snyder 
1997 Where is the Kitchen: Fire Placement and Ethnoarchaeological Models of Site Structure. Paper presented 

at the 62nd Annual Meeting ofthe Society For American Archaeology, Nashville, Tennessee. 

Hard, R. J., A. A. Fox, I. W. Cox, K. J. Gross, B. A. Meissner, G. Mendez, C. L. Tennis, and J. Zapata 
1995 Excavations at Mission San Jose y Miguel de Aguayo, San Antonio, Texas. Archaeological Survey 

Report, No. 218. Center for Archaeological Research, The University of Texas at San Antonio. 

Hardy, R. W. 
1977 Travels in the Interior of Mexico, in 1825, 1826, 1827, and 1828. Reprinted by Rio Grande Press, 

Glorietta, New Mexico. 

Harris, E. S. 
1985 An Archaeological Study of the Timmeron Rockshelter (41HY95), Hays County, South Central Texas. 

Special Publication 4. Southern Texas Archaeological Association, San Antonio. 

Hays, T. R. (editor) 
1982 Archaeological Investigations at the San Gabriel Reservoir Districts, Central Texas. 4 Vols. Report 

submitted to the U. S. Army Corps of Engineers, Fort Worth District. Archaeology Program, Institute 
of Applied Sciences, North Texas State University, Denton. 

Hedrick, U. P, (editor) 
1919 Sturtevants Notes on Edible Plants. Report of the New York Agricultural Experiment Station for the 

Year 1919. J. B. Lyon Albany, New York. 

233 



Heller, F., and M. E. Evans 
1995 Loess Magnetization. Reviews of Geophysics 33:211-240. 

Henderson, J. 
1978 Faunal Analysis of Site 4IBX36, with Data Presented for 41BX377 and 41BX428. In The Fort Sam 

Houston Project: An Archaeological and Historical Assessment, edited by A. Gerstle, T. C. Kelly, and 
C. Assad, pp. 229-252. Archaeological Survey Report, No. 40. Center for Archaeological Research, 
The University of Texas at San Antonio. 

1980 Update on the Texas Highway Department's Excavations at 41BX52 on Leon Creek. Paper presented 
at a meeting of the Southern Texas Archaeological Association, San Antonio. 

Hester, T. R 
1968a Folsom Points from Southwest Texas. Plains Anthropologist 15(50):237-250. 
1968b Paleo-Indian Artifacts Along San Miguel Creek: Frio, Atascosa, and McMullen Counties, Texas. Bulletin 

of the Texas Archeological Society 39: 147-162. 
1970 Burned Rock Middens on the Southwestern Edge of the Edwards Plateau, Texas. Plains Anthropologist 

15:237-250 
1971 Archeological Investigations at the La Jita Site, Uvalde County, Texas. Bulletin of the Texas 

Archeological Society 42:51-148. 
1979 Early Populations in Prehistoric Texas. Archaeology 32(6):26-33. 
1980 Digging into South Texas Prehistory: A Guide for Amateur Archaeologists. Corona, San Antonio. 
1981 Tradition and Adversity Among the Prehistoric Hunters and Gatherers of Southern Texas. Plains 

Anthropologist 26(92):119-128. 
1983 Late Paleo-Indian Occupations at Baker Cave, Southwestern Texas. Bulletin of the Texas Archeological 

SOCiety 53:101-119. 
1985 UTSAArchaeological Field School Excavations in Bandera and Victoria Counties, Texas. Friends of 

Archaeology Newsletter 2: 11-15. Center for Archaeological Research, The University of Texas at San 
Antonio. 

1989 Historic Native American Populations. In From the Gulf to the Rio Grande: Human Adaptation in 
Central, South, and Lower Pecos Texas, edited by T. R. Hester, S. L. Black, D. G. Steele, B. W. Olive, 
A. A. Fox, K. J. Reinhard, and L. C. Bement, pp. 77-84. Research Series No. 33. Arkansas 
Archaeological Survey, Fayetteville. 

1990 Plainview Artifacts at the St. Mary's Hall Site, South Central Texas. Current Research in the Pleistocene 
7:14-17. 

1995 The Prehistory of South Texas. Bulletin of the Texas Archeological Society 66:427-459. 

Hester, T. R (editor) 
1991 The Burned Rock Middens of Texas: An Archeological Symposium. Studies in Archeology 13. Texas 

Archeological Research Laboratory, The University of Texas at Austin. 

Hester, T. R., and T. C. Kelly 
1976 Archeological Investigations at Sites Near Natalia, Medina County, Texas. Archaeological Survey 

Report, No. 20. Center for Archaeological Research, The University of Texas at San Antonio. 

Hester, T. R, and H. Kohnitz 
1975 Chronological Placement of "Guadalupe" Tools. La Tierra 2(2):22-25. 

Hester, T. R, D. Gilbow, and A. D. Albee 
1973 A Functional Analysis of Clear Fork Artifacts from the Rio Grande Plain, Texas. American Antiquity 

38(1):90-96. 

234 



Hester, T. R., J. Huebner, P. Maslyk, C. Ward, and 1. Hageman 
1989 Notes on South Texas Archaeology: 1989-3, Excavations at Two Sites in Uvalde County, South Central 

Texas. La Tierra 16(3):3-7. 

Hietala, H. J. (editor) 
1984 Inn'asite Spatial Analysis in Archaeology. Cambridge University Press, Cambridge. 

Highley, L. 
1984 Guadalupe Tools from Zavala County. La Tierra 11(1):28-35. 

Highley, L., and D. Lengefeld 
1978 Preliminary Investigations at the Wolf Site, Blanco County, Texas. La Tierra 4(4): 16-19. 

Highley, L., C. Graves, and G Judson 
1978 Archeological Investigations at Scorpion Cave (41ME7), Medina County, Texas. Bulletin of the Texas 

Archeological Society 49:139-194. 

Highley, L., C. Graves, C. Land, and G. Judson 
1977 Archeologicallnvestigations at Scorpion Cave (41ME7) Medina County, Texas. Bulletin of the Texas 

Archeological Society 49: 139-194. 

Hillson, S. 
1986 Teeth. Cambridge University Press, Cambridge. 

Hitchcock, R. K. 
1982 The Ethnoarchaeology of Sedentism: Mobility Strategies and Site Sn'ucture Among Foraging and 

Food Producing Populations in the Eastern Kalahari Desert, Botswana. Unpublished dissertation, 
University of New Mexico, Albuquerque. 

1987 Sedentism and Site Structure: Organizational Changes in Kalahari Basarwa Residential Locations, In 
Method and Theory for Activity Area Research: An Ethnoarchaeological Approach, edited by S. Kent, 
pp. 375-423. Columbia University Press, New York. 

Hodder, M. A., and L. H. Barfield (editors) 
1991 Burnt Mounds and Hot Stone Technology. Papers from the Second International Burnt Mound 

Conference, Sandwell, October 12-14, 1990. Published by the Director of Technical and Development 
Services, Sandwell Metropolitan Council, west Midlands. 

Hole, F. D. 
1961 A Classification ofPedoturbations and Some Other Processes and Factors of Soil Formation in Relation 

to Isotropism and Anisotropism. Soil Science 91:375-377. 

Holloway, R. G 
1986 Macrobotanical Analysis of Phase n Material from the Choke Canyon Reservoir Area, Texas. In The 

Prehistoric Sites at Choke Canyon Reservoir, Southern Texas: Results of Phase II Archaeological 
Investigations, edited by G. D. Hall, T. R. Hester, and S. L. Black, pp. 437-451. Choke Canyon Series, 
Vol. 10. Center for Archaeological Research, The University of Texas at San Antonio. 

Holloway, R. G, and V. M. Bryant, Jr. 
1984 Picea Glauca Pollen from Late-Glacial Deposits in Central Texas. In Palynology 8:21-32. 

235 



Holt, C. 
1946 Shasta Ethnography. University of California Anthropological Records 3(4):299-350. 

Hough, W. 
1907 Roots. In Handbook of the Indians of Northern Mexico, edited by F. W. Hodge, pp. 395-396. Bureau 

of Ethnology 1927-1928. Smithsonian Institution, Washington, D.C. 

Houk, B. A., and J. C. Lohse 
1993 Archaeological Investigations at the Mingo Site, Bandera County, Texas. Bulletin of the Texas 

Archeological Society 61: 193-247. 

House, J. W., and T. R. Hester 
1967 New Point Type Description: The Carrizo Point. Texas Archeology 11(3):7-9. 

Howard, C. D. 
1973 A Study of the Clear Fork Gouge. Bulletin of the Texas Archeological Society 44:51-60. 
1974 Paleo-Indian Surface Finds in Bexar County. La Tierra 1(4):14-17. 

Howard, M. A. 
1983 A Quantitative Study of the Booker Site and Other Burned Rock Midden Sites of the Lake Travis 

Basin, Central Texas. Unpublished Masters thesis, Department of Anthropology, The University of 
Texas at Austin. 

1991 Burned Rock Midden Excavations, Hearths and Botanical Remains, In The Burned Rock Middens of 
Texas: An Archeological Symposium, edited by Thomas R. Hester, pp. 45-69. Studies in Archeology 
13. Texas Archeological Research Laboratory, The University of Texas at Austin. 

Huebner, J. A. 
1991 Late Prehistoric Bison Populations in Central and Southern Texas. Plains Anthropologist 36(13 7):343-

358. 

Hulbert, R. C., Jr. 
1985 Vertebrate Faunal Remains. In The Panther Springs Creek Site: Cultural Change and Continuity within 

the Upper Salado Creek Watershed, South-Central Texas, edited by S. L. Black and A. J. McGraw, pp. 
209-215. Archaeological Survey Report, No.1 00. Center for Archaeological Research, The University 
of Texas at San Antonio. 

Hull, K. L. 
1987 Identification of Cultural Site Formation Processes Through Microdebitage Analysis. American 

Antiquity 52(4):772-783. 

Humphrey, J. D., and C. R. Ferring 
1994 Stable Isotopic Evidence for Latest Pleistocene and Holocene Climatic Change in North Central Texas. 

Quaternary Research 41 :200-213. 

Huskey, V. 
1935 An Archaeological Survey of the Nueces Canyon of Texas. In Bulletin of the Texas Archeological and 

Paleontological Society 7: 104-114. 

Inglis, J. M. 
1964 A History of Vegetation on the Rio Grande Plain. Bulletin 45. Texas Parks and Wildlife Department, 

Austin. 

236 



Jackson, J. 
1986 Los Mestezos: Spanish Ranching in Texas, 1721-1821. Texas A&M University Press, College Station. 

Jackson, M. F. 
1974 Archeological Resources of the North Fork Reservoir Area: Results of Survey and Testing-1970 

Survey. Report submitted to the National Park Service by the Texas Archeological Survey, The University 
of Texas at Austin. 

Jelks, E. B. 
1962 The Kyle Site: A Stratified Central Texas Aspect Site in Hill County, Texas. Archeology Series 5. 

Department of Anthropology, The University of Texas at Austin. 
1978 Diablo Range. In Chronologies in New World Archeology, edited by R. E. Taylor and C. W. Meighan, 

pp. 71-111. Academic, New York. 

Jelks, E. B., and C. D. Tunnell 
1960 Appraisal of the Archeological Resources of Proctor Reservoi1; Comanche County, Texas. Report 

submitted to the National Park Service by the Texas Archeological Salvage Project, The University of 
Texas at Austin. 

Jelinek, A., B. Bradley, and B. Huckell 
1971 The Production of Secondary Multiple Flakes. American Antiquity 36(2): 198-200. 

John, E. A. H. 
1975 Storms Brewed in Other Men s Worlds: Confrontations of Indians, Spanish and French in the Southwest, 

1540-1795. TexasA&M University Press, College Station. 

Johnson, D. I. 
1989 Subsurface Stone Lines, Stone Zones, Artifact-manuport Layers, and Biomantles Produced by 

Bioturbation via Pocket Gophers (Thomomys bottae). American Antiquity 54:370-389. 
1990 Biomantle Evolution and the Redistribution of Earth Materials and Artifacts. Soil Science 149. 

Johnson, D. L., and D. Watson-Stegner 
1990 The Soil-evolution Model as a Framework for Evaluating Pedoturbation in Archaeological Site 

Formation. In Archaeological Geology of North America, edited by N. P. Lasca and J. Donahue, pp. 
541-560. Special Volume 4. Geological Society of America Centennial, Boulder, Colorado. 

Johnson, D. L., D. Watson-Stegner, D. N. Johnson, and R. J. Schaetzl 
1987 Proisotropic and Proanisotropic Processes ofPedoturbation. Soil Science 143:278-292. 

Johnson, L. 
1995 Past Cultures and Climates at Jonas Terrace, 41ME29, Medina County, Texas. Office of the State 

Archeologist Report 40. Texas Department of Transportation and Texas Historical Commission, Austin. 

Johnson, L., Jr. 
1967 Toward a Statistical Overview of the Archaic Cultures of Central and Southwestern Texas. Bulletin 12. 

Texas Memorial Museum, Austin. 
1987 A Plague of Phases. Bulletin of the Texas Archeological Society 57: 1-26. 
1994 The Reconstructed Crow Terminology of the Titkanwatits, or Tonkawas, with Inferred Social Correlates. 

Plains Anthropologist (39)150:377-413. 

237 



Johnson, L., and T. N. Campbell 
1992 Sanan: Traces of a Previously Unknown Aboriginal Language in Colonial Coahuila and Texas. Plains 

Anthropologist 37(140):185-212. 

Johnson, L., and G. T. Goode 
1994 ANew Try at Dating and Characterizing Holocene Climates, as well as Archaeological Periods, on the 

Eastern Edwards Plateau. Bulletin of the Texas Archeological Society 65: 1-51. 

Johnson, L. Jr., D. A. Suhm, and C. D. Tunnell 
1962 Salvage Archaeology of Canyon Reservoir: The Wunderlich, Footbridge, and Oblate Sites. Bulletin 

No.5. Texas Memorial Museum, The University of Texas at Austin. 

Johnston, M. C. 
1963 Past and Present Grasslands of Southern Texas and Northeastern Mexico. Ecology 44:456-466. 

Jones, W. K. 
1969 Notes on the History and Material Culture of the Tonkawa Indians. Smithsonian Contributions to 

Anthropology 2(5). Smithsonian Institution, Washington, D.C. 

Judson, S., and M. E. Kauffman 
1990 Physical Geology. Prentice Hall, Englewood Cliffs, New Jersey. 

Katz, P. R. (editor) 
1987 Archaeological Mitigation at 41BX300, Salado Creek Watershed, South-Central Texas. Archaeological 

Survey Report, No. 130. Center for Archaeological Research, The University of Texas at San Antonio. 

Kay, M., D. B. Hudler, B. N. Driskell, and M. B. Collins 
1998 Microwear Analysis of Chipped Stone Artifacts. In Wilson-Leonard: An 11, OOO-year Archeological 

Record of Hunter-Gatherers in Central Texas. Volume III: Artifacts and Special Artifact Studies, edited 
by M. B. Collins, pp. 731-794. Studies in Archeology 31. Texas Archeological Research Laboratory, 
The University of Texas at Austin. Archeology Studies Program, Report 10. Texas Department of 
Transportation, Environmental Affairs Division, Austin 

Keller, J. E. 
1976 The Crystal Rivers Site. Publications in Archeology, Report 6. Texas Department of Public Highways 

and Transportation, Austin. 

Kelley, D. 
1971 Indian Tribes of Texas, edited by D. H. Winfrey. Texian, Waco. 

Kelley, J. C. 
1947a The Lehman Rock Shelter: A Stratified Site of the Toyah, Uvalde, and Round Rock Foci. Bulletin of 

the Texas Archeological and Paleontological Society 18:115-128. 
1947b The Cultural Affiliations and Chronological Position of the Clear Fork Focus. American Antiquity 

13(2):97-109. 

Kelley, J. C., and T. N. Campbell 
1942 What Are the Burnt Rock Mounds of Texas? American Antiquity 7:319-322. 

238 



Kelly, T. C. 
1961 The Crumley Site: A Stratified Burnt Rock Midden, Travis County, Texas. Bulletin of the Texas 

Archeological Society 31 :239-272. 
1987 Archaeology of the Gamenthaler Valley, Gillespie COl.mty, Central Texas: A Preliminary Report. La 

Tierra 14(1):5-27. 
1993 Preceramic Projectile-Point Typology in Belize. Ancient Mesoamerica 4:205-227. 

Kelly, T. C., and T. R. Hester 
1976 Archaeological Investigations at Sites in the Upper Cibolo Creek Watershed, Central Texas. 

Archaeological Survey Report 15. Center for Archaeological Research, The University of Texas at San 
Antonio. 

Kent, S. (editor) 
1987 Method and The01Y for Activity Area Research: An Ethnoarchaeological Approach. Columbia University 

Press, New York. 

Kent, S., and H. Vierich 
1989 The Myth of Ecological Determinism-Anticipated Mobility and Site Spatial Organization. In Farmers 

as Hunters: The Implications of Sedentism, edited by S. Kent, pp. 96-130. Cambridge University 
Press, New York. 

Kleinbach, K., M. Mehalchick, J. T. Abbott, and J. M. Quigg 
1995 Other Analyses. In NRHP Significance Testing of 57 Sites on Fort Hood, Texas, Volumes 1-11, edited 

by J. T. Abbot and W. N. Trierweiler, pp. 765-801. Archeological Resource Management Series, 
Research Report No. 34. United States Army Fort Hood. 

Krieger, A. D. 
1964 Early Man in the New World. Prehistoric Man in the New World, edited by J. D. Jennings and E. 

Norbeck, pp 23-81. University of Chicago Press, Chicago. 

Kroeber, A. L. 
1932 The Patwin and Their Neighbors. University of California Publications in American Archaeology and 

Ethnology 29(4):253-423. 

Kroll, E. M., and T. D. Price (editors) 
1991 The Interpretation of Archaeological Spatial Patterning. Plenum, New York. 

Leach, J. D., and R. P. Mauldin 
1997 Adaptive Shifts and Material Consequences: Perspectives on Burned Rock use in the Northern 

Chihuahuan Desert. Abstracts of the 62ndAnnuai Meeting of the Society for American Archaeology, 
Nashville. 

Lehmann, V. W. 
1969 Forgotten Legions. Texas Western, The University of Texas at EI Paso. 

Logan, H. C. 
1959 Cartridges: A Pictorial Digest of Small Arms Ammunition. Bonanza, New York. 

239 



Leon, A., J. B. Chapa, and F. S. de Zamora 
1961 Historia de Luevo Leon, con Noticias sobre Coahuila, Tamaulipas, Texas y Nueva Mexico. Estudio 

Preliminar y Notas de Israel Cavzos Garza. Centrio de Estudios Humanistico. Universidad de Nuevo 
Leon, Monterrey. 

Lintz, C., W. N. Trierweiler, F. M. Oglesby, P. L. O'Neill, W. Doering, and M. McFaul 
1991 A Cultural Resource Survey at Mitchell County Reservoi1; Mitchell County, Texas. Technical Report 

433. Mariah Associates, Austin. 

Luke, C. J. 
1980 Continuing Archeology on State Highway 16: The Shep Site (41KR109) and the Wounded Eye Site 

(41KR107). Publications in Archaeology, Report 16. Texas Department of Highways and Public 
Transportation, Highways Design Division, Austin. 

Lukowski, P. D. 
1988 Archaeological Investigations at 41BX1, Bexar County, Texas. Archaeological Survey Report, No. 

135. Center for Archaeological Research, The University of Texas at San Antonio. 

Lyman, R. L. 
1994 Vertebrate Taphonomy. Cambridge University Press, Cambridge. 

Lyman, R. L., and M. J. O'Brien 
1987 Plow-zone Zooarchaeology: Fragmentation and Identifiability. Journal of Field Archaeology 

14:493-498. 

Lynott, M. J. 
1978 An Archaeological Assessment of the Bear Creek Sheltel; Lake Whitney, Texas. Research Report 115. 

Archaeological Research Program, Southern Methodist University, Dallas. 

Lynott, M. J., and D. E. Peter 
1977 1975 Archeological Investigations at Aquilla Lake, Texas. Research Report 100. Archeology Research 

Program, Southern Methodist University, Dallas. 

Mallouf, R. J., and B. J. Baskin 
1976 Archeological Surveys in the Tehuacana Creek Watershed, Hill and McLennan Counties, Texas. Survey 

Report 19. Office of the State Archeologist, Texas Historical Commission, Austin. 

McClean, R. G., and W. F. Kean 
1993 Contributions of Wood Ash Magnetism to Archaeomagnetic Properties of Fire Pits and Hearths. Earth 

and Planetary Science Letters 119:387-394. 

McCormick, 0., and R. Filson 
1975 Archeological Survey of Portions of Hamilton Creek Watershed, Burnet County, Texas. Institute for 

Environmental Studies, North Texas State University, Denton. 

McGraw, A. J. 
1977 A Preliminary Archaeological Survey Along The Medio Creek Drainage, Southwestern Bexar County, 

Texas. Regional Studies, No.3. Center for Archaeological Research, The University of Texas at San 
Antonio. 

240 



McGraw, A. J., and K. Hindes 
1987 Chipped Stone and Adobe: A Cultural Resources Assessment of the Proposed Applewhite Reservoi1; 

Bexar County, Texas. Archeological Survey Report, No. 163. Center for Archeological Research, The 
University of Texas at San Antonio. 

McGraw, A. J., and F. Valdez, Jr. 
1978 Investigations of Prehistoric Rockshelter and Terrace Sites Along Portions of the Salado Creek 

Drainage, Northern Bexar County, Texas. Archaeological Survey Report, No. 55. Center for 
Archaeological Research, The University of Texas at San Antonio. 

McGraw, A. J., F. Valdez, Jr., and I. W. Cox 
1977 Archaeological Survey of Areas Proposedfor Modification in the Encino Park Development, Northern 

Bexar County, Texas. Archaeological Survey Report, No. 39. Center for Archaeological Research, The 
University of Texas at San Antonio. 

McGuff, P., and E. McGuff 
1971 State of Texas Archaeological Site Data Form. Copy on file. Center for Archaeological Research, The 

University of Texas at San Antonio. 

Machette, M. N. 
1985 Calcic Soils of the Southwestern United States. In Soils and Quaternary Geology o/the Southwestern 

United States, edited by D. L. Weide, pp. 1-21. Geological Society of America, Special Papers 203. 
Boulder, Colorado. 

McKinney, W. W. 
1981 Early Holocene Adaptations in Central and Southern Texas: The Problem of the Paleo-Indian-Archaic 

Transition. Bulletin o/the Texas Archeological Society 52:91-120. 

MacNeish, R. S. 
1958 Preliminary Archaeological Investigations in the Sierra de Tamaulipas, Mexico. Transactions of the 

American Philosophical Society 48(6). American Philosophical Society, Philadelphia. 

McReynolds, R., and K. Grunewald 
1981 An Archeological Sample from an Undocumented Edwards Site in Northern Bexar County, Southern 

Texas. La Tierra 8(1):15-22. 

Masson, M. A., and M. B. Collins 
1995 The Wilson-Leonard Site (41WM235). Cultural Resource Management News and Views 7(1):6-10. 

Texas Historical Commission, Austin. 

Meissner, B. A. 
1991 Notes on the Excavation of 41BX952. Manuscript on file. Center for Archaeological Research, The 

University of Texas at San Antonio. 
1993 Where the Buffalo Roam: Archaeological Evidence of Bison Populations in South and Central Texas. 

Manuscript on file. Center for Archaeological Research, The University of Texas at San Antonio. 
1998 Vertebrate Faunal Remains. In 41MV120: A Stratified Late Archaic Site in Maverick County, Texas, by 

B. J. Vierra, pp. 14-1-14-2. Archaeological Survey Report No. 251. Center for Archaeological Research, 
The University of Texas at San Antonio. 

241 



Meltzer, D. J., and M. R. Bever 
1995 Paleoindians of Texas: An Update on the Texas Clovis Fluted Point Survey. Bulletin of the Texas 

Archeological Society 66:47-81. 

Metcalfe, D., and K. M. Heath 
1990 Microrefuse and Site Structure: The Hearths and Floors of the Heartbreak Hotel. American Antiquity 

55(4):781-796. 

Miller, E. 0., and E. B. Jelks 
1952 Archeological Excavations at the Belton Reservoir, Coryell County, Texas. Bulletin of the Texas 

Archeological and Paleontological Society 23:168-217. 

Milne, G. 
1936 Normal Erosion as a Factor in Soil Profile Development. Nature 138:548-549. 

Mueggenborg, H. E. 
1994 Excavations at the Blue Hole Site, Uvalde County, Texas, 1990. Bulletin of the Texas Archeological 

Society 62:1-74. 

Murray, P. 
1980 Discard Location: The Ethnographic Data. American Antiquity 45(3):480-502. 

Newcomb, W. W., Jr. 
1961 The Indians of Texas: From Prehistoric to Modern Times. University of Texas Press, Austin. 
1993 Historic Indians of Central Texas. Bulletin of the Texas Archeological Society 64:1-63. Austin. 

Newell, H. P., and A. D. Krieger 
1949 The George C. Davis Site, Cherokee County, Texas. Memoirs of the Society for American Archaeology 

5. Society for American Archaeology, Menasha, Wisconsin. 

Nickels, D. L. 
1998 An Archaeological and Geomorphological Investigation of 1 03-acre Northrup Park, Boerne, Kendall 

County, Texas. Archaeological Survey Report, No. 247. Center for Archaeological Research, The 
University of Texas at San Antonio. 

Nickels, D. L., D. W. Pease, and C. B. Bousman 
1997a Archaeological Survey of Lack land Air Force Base, Bexar County, Texas. Archaeological Survey Report, 

No. 248. Center for Archaeological Research, The University of Texas at San Antonio. 

Nickels, D. L., J. D. Leach, S. K. Tomka, and B. D. Moses 
1997b The Moos Site (41BX1232): A Late Paleoindian Component Site in South Central Texas. Current 

Research in the Pleistocene 14:68-69. 

Nordt, L. C. 
1992 Archaeological Geology of the Fort Hood Military Reservation, Fort Hood, Texas. United States 

Army Fort Hood, Archaeological Resource Management Series, Research Report Number 25. Texas 
A&M University, College Station. 

1995 Geoarchaeological Investigations of Henson Creek: A Low-order Tributary in Central Texas. 
Geoarchaeology 10:205-221. 

242 



1997 Geoarchaeology. In Archaeological Investigations Along Owl Creek: Results of the 1992 Summer 
Archaeological Field School, edited by D. L. Carlson. United States Army Fort Hood, Archaeological 
Resource Management Series, Research Report Number 25. Texas A&M University, College Station. 

Nordt, L. C., T. W. Boutton, J. S. Jacob, and R. Mandel 
1994 Late Quaternary Climates of Central Texas Based on the Stable Isotopic Composition of Organic 

Carbon. Program and Abstracts, 52nd Plains Conference, 65th Annual Meeting of the Texas 
Archeological Society, Lubbock. 

O'Connell, J. F. 
1987 Alyawara Site Structure and Its Archaeological Implications. American Antiquity 51(1):74-108. 

Olsen, S. J. 
1964 Mammal Remains from Archaeological Sites Part I; Southeastern and Southwestern United States. 

Peabody Museum, Cambridge. 
1968 Fish, Amphibian and Reptile RemainsfromArchaeological Sites, Part I: Southeastern and Southwestern 

United States. Peabody Museum, Cambridge. 

Olson, G. W. 
1981 Soils and the Environment: A Guide to Soil Surveys and their Applications. Chapman and Hall, New 

York. 

Opler, E. M. 
1941 An Apache Life-Way: The Economical, Social, and Religious Institutions of the Chiricuahua Indians. 

The University of Chicago Publications in Anthropology, Ethnological Series. University of Chicago 
Press, Chicago. 

Parker, J., and J. Mitchell 
1979 Notes on Some Bell Points from a Site in Crosby County, Texas. La Tierra 6(2):26-27. 

Patterson, L. W. 
1978 An Archaic Rock Midden Site (41BNll), Bandera County, Texas. La Tierra 4(2):6-16. 
1988 Intergroup Conflict in Prehistoric Texas. Houston Archeological Society Journal 90:8-10. 

Pearce, J. E. 
1919 Indian Mounds and Other Relics of Indian Life in Texas. American Anthropologist 21 :223-234. 

Pearson, F. Jr., E. Mott Davis, M. A. Tamers, and R. J. Johnstone 
1965 University of Texas Radiocarbon Dates ill. Radiocarbon 7:296-314. 

Pennington, C. W. 
1963 The Tarahumar of Mexico: Their Environment and Material Culture. University of Utah Press, Salt 

Lake City. 

Peter, D. E. 
1982 Alternative Perspectives on Burned Rock Middens. In Archaeological Investigations at the San Gabriel 

Reservoir Districts, Central Texas, Vol. 2, compiled and edited by T. R. Hays, pp. 20.1-20.15. 
Archaeology Program, Institute of Applied Sciences, North Texas State University, Denton. 

243 



Potter, D. R., and S. L. Black 
1995 Archeology Along the Wurzbach Parkway. Module 2. Initial Testing and Evaluation of Five Prehistoric 

Sites in the Upper Salado Watershed, Bexar County, Texas. Studies in Archeology 18. Texas 
Archeological Research Laboratory, The University of Texas at Austin. 

Potter, D. R., S. L. Black, and K. Jolly 
1995 Archeology Along the Wurzbach Parkway. Module 1. Introduction, Conceptual Framework, and 

Contexts of Archeological Investigations in Bexar County, South-Central Texas. Studies in Archeology 
17. Texas Archeological Research Laboratory, The University of Texas at Austin. 

Potter, D. R., C. K. Chandler, and E. Newcomb 
1992 Archaeological Salvage Research at 41BX901, a Prehistoric Quarry in Bexar County, Texas. 

Archaeological Survey Report, No. 211. Center for Archaeological Research, The University of Texas 
at San Antonio. 

Poyo, G. E., and G. M. Hinojosa (editors) 
1991 Tejano Origins in Eighteenth-Century San Antonio. University of Texas Press, Austin. 

Preston, N. E. 
1969 The McCann Site. Bulletin of the Texas Archeological Society 40:167-192. 

Prewitt, E. R. 
1974 Archeological Investigations at the Loeve-Fox Site, Williamson County, Texas. Research Report 49. 

Texas Archeological Survey, The University of Texas at Austin. 
1976 The Rogers Spring Site: 1974 Investigations. Research Report 54. Texas Archeological Survey, The 

University of Texas at Austin. 
1981a Culture Chronology in Central Texas. Bulletin of the Texas Archeological Society 52:65-89. 
1981b Archeological Investigations at the Loeve-Fox, Loeve and Tombstone Bluff Sites in the Granger Lake 

District of Central Texas. Archaeological Investigations at the San Gabriel Reservoir Districts 4, Institute 
of Applied Sciences, North Texas State University, Denton. 

1982 Archeological Investigations at the Loeve-Fox, Loeve and Tombstone Bluff Sites in the Granger Lake 
District of Central Texas. Volume 4 of Archeological Investigations of the San Gabriel Reservoir 
districts, Central Texas, edited by T. R. Hays. Report submitted to the U.S. Army Corps of Engineers, 
Fort Worth District, by the Archaeology Program, Institute of Applied Sciences, North Texas State 
University, Denton. 

1983 Andice: An Early Archaic Dart Point Type. La Tierra 10(3):1-6. 
1985 From Circleville to Toyah: Comments on Central Texas Chronology. Bulletin of the Texas Archeological 

Society 54:201-238. 
1991 Burned Rock Middens: A Summary of Previous Investigations and Interpretations. In The Burned 

Rock Middens of Texas: An Archeological Symposium, edited T. R. Hester, pp. 25-32. Studies in 
Archeology 13. Texas Archeological Research Laboratory, The University of Texas at Austin. 

Price, D. 
1995 Field Notes. On file, Center for Archaeological Research, The University of Texas at San Antonio. 

Priour, D. J. 
1987 A Preliminary Report on the "Butted Knife" Biface Survey. La Tierra 14(2):5-18 

244 



Quigg, J. M. 
1988 Cultural Resources Reconnaissance in SecondGlY Impact Areas Along Salado Creek at Brooke Army 

Medical Center, Fort Sam Houston and Camp Bullis, Bexar County, Texas. Technical Reports No.5. 
Prewitt and Associates, Austin. 

Quigg, 1. M., and G. L. Ellis 
1994 Burned Rock Mound Chronometric Investigations, In Archaeological Investigations on 571 Prehistoric 

Sites at Fort Hood, Bell and C01yell Counties, Texas, edited by W. Nicholas Trierweiler, pp. 203-274. 
Archeological Resource Management Series, Research Report No. 31. United States Anny Fort Hood. 

Ray, C. N. 
1938 The Clear Fork Culture Complex. Bulletin of the Texas Archeological and Paleontological Society 

10: 193-207. 
1940 The Deeply Buried Gibson Site. Bulletin of the Texas Archeological and Paleontological Society 

12:223-237. 
1941 Various Types of Clear Fork Gouges. Bulletin of the Texas Archeological and Paleontological Society 

13:152-162. 
1959 Deductions Concerning the Clear Fork Gouge. Bulletin of the Texas Archeological Society 30: 199-

208. 

Ricklis, R. A. 
1994 Toyah Components: Evidence for Occupation in the Project Area during the Latter Part of the Late 

Prehistoric. In Archaic and Late Prehistoric Human Ecology in the Middle Onion Creek Valley, Hays 
County, Texas. Studies in Archeology 19. Texas Archeological Research Laboratory, The University 
of Texas at Austin. 

1995 Prehistoric Occupation of the Central and Lower Texas Coast: A Regional Overview. Bulletin of the 
Texas Archeological Society 66:265-300. 

Robinson, R. L. 
1979 Biosilica and Climatic Change at 41 GD21 and 41 GD21A. In Archaeological Investigations of Two 

Prehistoric Sites on the Coleto Creek Drainage, Goliad County, Texas, edited by D. E. Fox, pp. 102-
113. Archaeological Survey Report, No. 69. Center for Archaeological Research, The University of 
Texas at San Antonio. 

1982 Biosilica Analysis of Three Prehistoric Archaeological Sites in the Choke Canyon Reservoir, Live 
Oak County, Texas: Preliminary Summary of Climatic Implications. In Archaeological Investigations 
at Choke Canyon Reservoir, South Texas: The Phase I Findings, edited by G. D. Hall, S. L. Black, and 
C. Graves, pp. 597-610. Choke Canyon Series, No.5. Center for Archaeological Research, The 
University of Texas at San Antonio. 

Sapir, E., and L. Spier 
1943 Notes on the Culture of the Yana. University of California Anthropological Records 3(3):239-298. 

Sayles, E. B. 
1935 An Archaeological Survey of Texas. Medallion Papers XVII: 1-64. Gila Pueblo, Globe, Arizona. 

Schiffer, M. B. 
1972 Archaeological Context and Systematic Context. American Antiquity 37: 156-165. 
1975 Archaeology as Behavior Science. American Anthropologist 77:836-848. 
1976 Behavioral Archaeology. Academic, New York. 
1983 Toward the Identification of Formation Processes. American Antiquity 48:675-706. 

245 



1987 Formation Processes of the Archaeological Record. University of New Mexico Press, Albuquerque. 

Schmid, E. 
1972 Atlas of Animal Bones for Prehistorians, Archaeologists and Quaternary Geologists. Elsevier, 

Amsterdam. 

Schuetz, M. K. 
1956 An Analysis of Val Verde County Cave Material. Bulletin of the Texas Archeological Society 27: 129-

160. 
1957 A Report on Williamson County Mound Material. Bulletin of the Texas Archeological Society 28: 135-

168. 

Sellards, E. H. 
1940 Pleistocene Artifacts and Associated Fossils from Bee County, Texas. Bulletin of the Geological Society 

of America 51 :1627-1658. 

Shafer, H. J. 
1963 Test Excavations at the Youngsport Site: A Stratified Terrace Site in Bell County, Texas. Bulletin of the 

Texas Archeological Society 34:56-81 
1977 Art and Territoriality in the Lower Pecos Region. Plains Anthropologist 22: 13-22. 

Shafer, H. J., and E. P. Baxter 
1976 An Archaeological Survey of the Lignite Project, Atascosa and McMullen Counties, Texas. Anthropology 

Laboratory Report No.7. Texas A&M University, College Station. 

Shafer, H. J., and V. M. Bryant 
1977 Archeological and Botanical Studies at Hinds Cave, Val Verde County, Texas. Anthropology Laboratory 

Special Series No.1. Texas A&M University, College Station. 

Shafer, H. J., and J. E. Corbin 
1965 An Appraisal of the Archeological Resources of North Fork, South Fork, and Laneport Reservoirs, 

Williamson County, Texas. Report submitted to the National Park Service by the Texas Archeological 
Salvage Project, The University of Texas at Austin. 

Shafer, H. J., and D. A. Suhm, and J. D. Scurlock 
1964 An Investigation and Appraisal of the Archeological Resources of Belton Reservoir, Bell and Coryell 

Counties, Texas, 1962. Miscellaneous Papers No.1, Texas Archeological Salvage Project. 

Shaffer, B. S. 
1995 Analysis of Vertebrate Fauna. In Past Cultures and Climates at Jonas Terrace, 41ME29, Medina 

County, Texas, by L. Johnson, pp. 306-325. Report No. 40. Office of the State Archeologist, Texas 
Department of Transportation and Texas Historical Commission, Austin. 

Shiner, J. L. 
1975 The Clear Fork Gouge Revisited. Bulletin of the Texas Archeological Society 46: 179-188. 

Silberbauer, G. B. 
1981 Hunter & Habitat in the Central Kalahari Desert. Cambridge University Press, Cambridge. 

246 



Singer, M. J., and P. Fine 
1989 Pedogenic Factors Affecting Magnetic Susceptibility of Northern California Soils. Soil Science of 

America Journal 53: 1119-1127. 

Sjoberg, A. F. 
1953a The Culture of the Tonkawa, A Texas Indian Tribe. Texas Journal o/Science 5(3):280-304. 
1953b Lipan Apache Culture in Historical Perspective. Southwestern Journal of Anthropology 9(1 ):76-98. 

Skelton, D. W. 
1977 Archeological Investigations at the Fayette Power Project, Fayette County, Texas. Research Report 

60. Texas Archeological Survey, The University of Texas at Austin. 

Skinner, S. A. 
1981 Aboriginal Demographic Changes in Central Texas. Plains Anthropologist 26(92): 111-118. 

Smith, H. H. 
1933 Enthobotany of the Forest Potawatomi Indians. Bulletin of the Public Museum of the City of Milwaukee 

7(1):1-230. 

Sobolik, K. D. 
1991 Prehistoric Diet and Subsistence in the Lower Pecos As Reflected in Coprolites from Baker Cave, Val 

Verde County, Texas. Studies in Archeology No.7. Texas Archeological Research Laboratory, The 
University of Texas at Austin. 

Soil Survey Staff 
1993 Soil Survey Manual. U.S. Department of Agriculture Handbook Number 18. U.S. Government Printing 

Press, Washington, D.C. 

Sollberger, J. B. 
1968 Test Excavations at the Nopal Terrace Site, Val Verde County, Texas, Spring 1967. Papers No. 15. 

Texas Archeological Survey, The University of Texas at Austin. 

Sollberger, J. B., and W. B. Carroll 
1985 Guadalupe Tools: Were They Used for Defleshing Hides? La Tierra 12(1): 18-22. 

Sollberger, J. B., and T. R. Hester 
1972 The Strohacker Site: A Review of Pre-Archaic Manifestations in Texas. Plains Anthropologist 

17(58):326-344. 

Sorenson, E. R. 
1976 The Edge of the Forest: Land, Childhood and Change in a New Guinea Protoagriculture Society. 

Smithsonian Institution Press, Washington, D.C. 

Sorrow, W. M. 
1969 Archeological Investigations at the Ischy Site: A Burnt Rock Midden in Williamson County, Texas. 

Papers No. 18. Texas Archeological Salvage Proj ect, The University of Texas at Austin. 
1973 Test Excavations in the North Fork Reservoir Area. Report submitted to the National Park Service by 

the Texas Archeological Survey, The University of Texas at Austin. 

247 



Sorrow, W. M., H. J. Shafer, and R. E. Ross 
1967 Excavations at Stillhouse Hollow Reservoir. Papers No. 11. Texas Archeological Survey, The University 

of Texas at Austin. 

Stahle, D. W., and M. K. Cleaveland 
1995 Texas Paleoclimatic Data from Daily to Millennial Time Scales. In The Changing Climate of Texas: 

Predictability and Implications for the Future, edited by J. Norwine, J. R. Giardino, G R. North, and 
J. B. Valdes, pp 49-69. GeoBooks, Texas A&M University, College Station. 

Steele, D. G, and C. Assad Hunter 
1986 Analysis of Vertebrate Faunal Remains from 41MC222 and 41MC296, McMullen County, Texas. In 

The Prehistoric Sites at Choke Canyon Reservoir, Southern Texas: Results of Phase II Archaeological 
Investigations, edited by G D. Hall, T. R. Hester, and S. L. Black. Choke Canyon Series, No. 10. 
Center for Archaeological Research, The University of Texas at San Antonio. 

Stein, J. K. 
1987 Deposits for Archaeologists. In Advances in Archaeological Method and Theory, Volume 11, edited by 

M. B. Schiffer, pp.337-395. Academic, New York. 
1990 Archaeological Stratigraphy. In Archaeological Geology of North America, edited by N. P. Lasca and 

J. Donahue, pp. 513-523. Special Volume 4. Geological Society of America Centennial, Boulder, 
Colorado. 

Story, D.A. 
1985 Adaptive Strategies of Archaic Cultures of the West Gulf Coastal Plain. In Prehistoric Food Production 

in North America, edited by R. I. Ford, pp. 19-56. Anthropological Papers No. 75. Museum of 
Anthropology, University of Michigan, Ann Arbor. 

Story, D. A., and H. K. Shafer 
1965 1964 Excavations at Waco Reservoir, McLennan County, Texas: The Baylor and Britton Sites. Papers 

No.6. Texas Archeological Salvage Project, The University of Texas at Austin. 

Stothert, K. 
1989 The Archaeology and Early History of the Head of the San Antonio River. Southern Texas Archaeological 

Association Special Publication No.5 and Incarnate Word Archaeology Series No.3, San Antonio. 

Stute, M., P. Schlosser, J. F. Clark, and W. S. Broecker 
1992 Paleotemperatures in the Southwestern United States Derived from the Noble Gases in Groundwater. 

Science 256:1000-1003. 

Suhm,D.A. 
1955 Excavations at the Collins Site, Travis County, Texas. Bulletin of the Texas Archeological Society 

26:7-54. 
1957 Excavations at the Smith Rockshelter, Travis County, Texas. The Texas Journal of Science 9(1):26-

58. 
1959 The Williams Site and Central Texas Archaeology. Texas Journal of Science 11(2):218-250. 
1960 A Review of Central Texas Archeology. Bulletin of the Texas Archeological Society 29:63-107. 

Suhm, D. A., and E. B. Jelks 
1962 Handbook of Texas Archeology: Type Descriptions. Texas Archaeological Society Special Publication 

I and Texas Memorial Museum Bulletin 4. Austin. 

248 



Suhm, D. A, A D. Krieger, and E. B. Jelks 
1954 An Introductory Handbook of Texas Archeology. Bulletin of the Texas Archeological Society 25. 

Swanton, J. R. 
1952 The Indian Tribes of North America. Bulletin 145. Bureau of American Ethnology, Washington, D.C. 

Tani, M. 
1995 Beyond the Identification of Formation Processes: Behavioral Inference Based on Traces Left by 

Cultural Formation Processes. Journal of Archaeological Method and Theory 2(3):231-252. 

Taylor, A J., and C. L. Highly 
1995 Archaeological Investigations at the Loma Sandia Site (4ILK28): A Prehistoric Campsite in Live Oak 

County, Texas. 2 volumes. Studies in Archeology No. 20. Texas Archeological Research Laboratory, 
The University of Texas at Austin. 

Taylor, F. B., R. B. Hailey, and D. L. Richmond 
1991 Soil Survey of Bexar County, Texas. Soil Conservation Service, U.S. Department of Agriculture, 

Washington, D.C. 

Taylor, R. J. 
1982 Vegetation Resources of the Nueces River Floodplain, Texas. Contract No.2-07-50-V0637, U.S. Bureau 

of Reclamation, ECS Technology Service. 

Tennis, C. L. 
1996 Archaic Land Use of Upper Leon Creek Terraces: Archaeological Testing in Northern Bexar County, 

Texas. Archaeological Survey Report No. 234. Center for Archaeological Research, The University of 
Texas at San Antonio. 

Tennis, C. L., and R. J. Hard 
1995 Archaeological Survey of the Upper Leon Creek Terraces, Bexar County, Texas. Archaeological Survey 

Report, No. 233. Center for Archaeological Research, The University of Texas at San Antonio. 

Thoms,A V. 
1992 Late Pleistocene and Early Holocene Regional Land Use Patterns: A Perspective from the Preliminary 

Results of Archaeological Studies at the Richard Beene Site, 4IBX831, Lower Medina River, South 
Texas. In Late Cenozoic Alluvial Stratigraphy and Prehistory of the Inner Gulf Coast Plain, South
Central Texas. Series No.4. Lubbock Lake Quaternary Research Center, San Antonio. 

1996 Texas Cooking with Cabeza de Vaca: Implications for Cook-Stone Technology and Past Land Use. 
Paper presented at the annual meeting of the Texas Archeological Society, San Antonio. 

1989 The Northern Roots of Hunter-gatherer Intensification: Camas and the Pacific Northwest. Unpublished 
Ph.D. dissertation, Washington State University, Pullman. 

Thoms, A V, D. D. Keuhn, B. W. Olive, J. E. Dockall, P. A. Clabaugh, and R. D. Mandel 
1996 Early and Middle Holocene Occupations at the Richard Beene Site: The 1995 Southern Texas 

Archaeological Association Field School Project. La Tierra (23)4: 1-36. 

Toomey, R. S., and T. W. Stafford, Jr. 
1994 Paleoenvironmental and Radiocarbon Study of the Deposits from Hall's Cave, Kerr County, Texas. 

Program and Abstracts, 52nd Plains Conference, 65th Annual Meeting of the Texas Archeological 
Society, Lubbock. 

249 



Toomey, R. S., M. D. Blum, and S. Valastro, Jr. 
1993 Late Quaternary Climates and Environments of the Edwards Plateau, Texas. Global and Planetmy 

Change 7:299-320. 

Treece, A. C., C. Lintz, W. N. Trierweiler, J. M. Quigg, and K. A Miller 
1993a Cultural Resource Investigations in the 0. H Ivie Reservoi1; Concho, Coleman, and Runnels Counties, 

Texas. Volume III: Data RecovelY Results from Non-Ceramic Sites. Technical Report No. 346-III. 
Mariah and Associates, Austin. 

Treece,A. C., F. M. Oglesby, K. Kibler, P. L. O'Neill, W. N. Trierweiler, C. Frederick, J. M. Quigg, andA. J. 
Taylor 

1993b Cultural Resource Investigations in the 0. H Ivie Reservoir, Concho, Coleman, and Runnels Counties, 
Texas. Volume II- Test Excavations at Prehistoric Sites and Assessment of Rock Cairn Features. Technical 
Report No. 346-1I. Mariah and Associates, Austin. 

Trierweiler, W. N. (editor) 
1994 Archaeological Investigations on 571 Prehistoric Sites at Fort Hood, Bell and Coryell Counties, Texas. 

Archeological Resource Management Series, Research Report No. 31. United States Army Fort Hood. 
1996 Archaeological Testing at Fort Hood: 1994-1995. Volumes I-II. United States Army Fort Hood, 

Archaeological Resource Management Series, Research Report No. 35. 

Tunnel, C., and E. Madrid 
1990 Making and Taking Sotol in Chihuahua and Texas. InPapersfrom the Third Symposium on Resources 

in the Chihuahuan Desert region, United States and Mexico, 10-12 November 1988, edited by A. M. 
Poweel, R. R. Hollander, J. C. Barlow, W. B. McGillivray, and D. J. Schmidly, pp. 145-162. Chihuahuan 
Desert Research Institute, Alpine, Texas. 

Turner, E. S., and T. R. Hester 
1993 A Field Guide to Stone Artifacts of Texas Indians. Second Edition. Texas Monthly Field Guide Series. 

Gulf, Houston. 

Turpin, S. A. 
1991 Time out of Mind: The Radiocarbon Chronology of the Lower Pecos River Region. In Papers on 

Lower Pecos Prehistory, edited by S. A. Turpin, pp. 1-50. Studies in Archeology 8. Texas Archeological 
Research Laboratory, The University of Texas at Austin. 

1995 The Lower Pecos River Region of Texas and Northern Mexico. Bulletin of the Texas Archeological 
Society 66:541-560. 

Tyler, R. (editor) 
1996 The New Handbook of Texas. Six volumes. The Texas State Historical Association, Austin. 

Valastro, S. Jr., F. J. Pearson, Jr., and E. Mott Davis 
1967 University of Texas Radiocarbon Dates V. Radiocarbon 9:439-453. 

VanAuken, O. W. 
1988 Woody Vegetation of the Southern Escarpment and Plateau. In Edwards Plateau Vegetation: Plant 

Ecological Studies in Central Texas, edited by B. B. Amos and F. R. Geilbach, pp. 43-55. Baylor 
University Press, Waco. 

1993 Size Distribution Patterns and Potential Population Change of Some Dominant Woody Species of the 
Edwards Plateau Region of Texas. The Texas Journal of Science 45(3):199-210. 

250 



VanAuken, O. W., and J. K. Bush 
1988 Dynamics of Establishment, Growth, and Development of Black Willow and Cottonwood in the San 

Antonio River Forest. The Texas Journal o/Science 40 (3):269-277. 

Vance, E. D. 
1987 Microdebitage and Archaeological Activity Analysis. Archaeology 40(4):58-59. 

Vierra, B. J. 

1997 41MV120: A Stratified Late Archaic Site in an Alluvial Setting of South Texas. Paper presented in the 
symposium on Finding and Investigating Gisements in Texas, at the Sixty-Eighth Annual Meeting of 
the Texas Archaeological Society, Odessa, October 31-November 2, 1997. 

Wandsnider, L. 
1996 Describing and Comparing Archaeological Spatial Structures. Journal 0/ Archaeological Method and 

Theory 3(4):319-384. 

Weber, C. D. 
1986 An Analysis of Andice and Bell Points. La Tierra 13(3):32-38 

Weir, F.A. 
1976 The Central Texas Archaic. Unpublished Ph.D. dissertation. Anthropology Department, Washington 

State University, Pullman. 
1979 The Greenhaw Site in Central Texas. Bulletin o/the Texas Archeological Society 50:5-67. 

Wenke, R. J. 
1990 Patterns in Prehistory: Humankind's First Three Million Years. 3rd Edition. Oxford University Press, 

Oxford, England. 

Wesolowsky, A. B., T. R. Hester, and D. R. Brown 
1976 Archeological Investigations at the Jetta Court Site (41 TVI51), Travis County, Texas. Bulletin o/the 

Texas Archeological Society 47:25-87. 

West, E. H. (translator) 
1904 A Brief Compendium of the Events Which Have Occurred in the Province of Texas from its Conquest, 

or Reduction to the Present Day, Written by Antonio Bonilla in 1772. Quarterly of the Texas State 
Historical Association Vill(1): 1-78. 

Wheeler, A., and A. K. G. Jones 
1989 Cambridge Manuals in Archaeology: Fishes. Cambridge University Press, Cambridge. 

Wilkins, K. T. 
1989 Burrowing Vertebrates and Their Role in Archaeological Site Decay. In Interdisciplinary Workshop on 

the Physical-Chemical-Biological Processes Affecting Archaeological Sites, edited by C. C. Mathewson, 
pp. 195-217. Contract Report EL-89-1. U.S. Army Corps of Engineers, Waterways Experimental Station, 
Vicksburg, Mississippi. 

Wilson, E. W. 
1930 Burned Rock Mounds of South-west Texas. Bulletin o/the Texas Archeological and Paleontological 

Society 2:59-63. 

251 



Woerner, C., and L. Highley 
1983 The Bromley F. Cooper Collection of Pre-Archaic and Archaic Dart Points from McMullen County. 

La Tierra 10(1):3-28. 

Wood, C. E., and J. K. Wood 
1988 Woody Vegetation of the Frio River Riparian Forest, Texas. The Texas Journal of Science 40(3 ):310-

321. 
1989 Riparian Forests of the Leona and Sabinal Rivers. The Texas Journal of Science 41(4):395-411. 

Wood, G. P. 
1994 Archaeological Testing of 41 BX12 6, Bexar County, Texas. Texas Department of Transportation, Austin. 

Wood, W. R., and D. L. Johnson 
1978 A Survey of Disturbance Processes in Archaeological Site Formation. In Advances in Archaeological 

Method and Theory, vol. 1, edited by M. B. Schiffer, pp. 315-381. Academic, New York. 

Young, W. 
1979 Test Excavations at the Elm Creek Site, Uvalde County, Texas. Publications in Archaeology, Report 

14. Texas Department of Highways and Public Transportation. Austin. 

252 



Appendices 



Appendix A: Geoarchaeological Investigations 

Charles D. Frederick 

Site Setting 

The site occupies several different constructional ter
races near and between the confluence ofCulebra and 
Helotes creeks, in western San Antonio. At least five 
prominent terraces (TO to T4, fi·om lowest to highest, 
respectively) are present in the portion ofthe site that 
lies in the right-of-way of Loop 1604. The lowest of 
these is the floodplain of Culebra Creek (TO) which 
lies immediately adjacent to the modern channel. The 
tread of this surface lies 1-3 m above the modem creek 
channel, and its morphology is somewhat irregular due 
to the effects of flooding. In most places the flood
plain is densely wooded. A subtle, low relief scarp 
separates the floodplain from the first terrace, which 
lies about 3-6 m above the channel floor. This sur
face is discontinuous within 41BX126, and is not 
present west of the elevated portion of Loop 1604. 
The tread is relatively flat and inclined gently toward 
the south (channel ofCulebra Creek). 

The second terrace or T2, lies adjacent to either Tl 
(on the east half of the site), or TO (on the west side of 
the site), and rises gradually to about 6-8 m above the 
channel of Culebra Creek. On the east side of the site 
a very subtle scarp separates T2 from T1; whereas on 
the west side, a prominent scarp is present between 
TO and T2. The tread of this surface possesses a no
ticeable slope toward the valley axis, in part due to 
the accumulation of slope deposits (colluvium) where 
it lies adjacent to the limestone upland that forms the 
Holocene valley wall. 

On the west side of the site is a dissected remnant of 
an older terrace, T3, which lies about seven meters 
above the creek channel. The elevation of this surface 
overlaps with T2, but it was possible to distinguish 
this surface on the west side of the site by its mor
phology and the deposit beneath it, which exhibits a 
substantial calcic soil. However, in reality T2 and T3 
may represent a single surface in some areas. 
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The last terrace is the local ridge crest, which is 
mantled by an ancient gravel lag and appears to have 
been cut by a stream (and therefore represents a strath 
surface). This terrace, T4, lies more than 17 m above 
the channel of Culebra Creek, and is primarily a strath 
terrace with a thin gravel lag. This terrace was prob
ably formed by one or both of these streams in the 
middle or late Pleistocene. 

Methods 

The stratigraphic framework of the site was investi
gated through mechanical excavation of 13 trenches 
(Figure A-I). These exposures were subsequently de
scribed (see below), and a preliminary stratigraphic 
sequence compiled (Figure A-2). The stratigraphic 
units defined here are bodies of sediment bounded by 
unconformities. These are consistent with allostrati
graphic units recognized by the North American Com
mission of Stratigraphic Nomenclature (1983). Terrace 
surfaces and soils may serve as unit boundaries, as 
well as erosional surfaces at depth. Where erosional 
unconformities are not observed in the field, as is of
ten the case with basal unconformities, the physical 
location of such features are estimated on the basis of 
spatial variations in lithology and soil development. 

Estimating the age of allostratigraphic units in the field 
was accomplished by evaluating the relative strati
graphic position and the degree of soil development 
for each exposure. The principles of stratigraphic su
perposition are clearly established in the geologic lit
erature (see North American Commission of 
Stratigraphic Nomenclature 1983), and as with most 
Quaternary fluvial systems in Texas, the oldest strati
graphic units are found high on the landscape and of
ten far from the modem channel. Within the Holocene 
valley fill, different age deposits are typically inset 
adjacent to one another, and separated by unconfor
mities. The arrangement of different age deposits may 
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be progressive from one part of the valley to another, 
or seemingly chaotic, with units of disparate age jux
taposed. The other means of relative age interpreta
tion is by evaluating the degree of weathering of the 
deposit (a.k.a. soil development or pedogenesis). In 
the short term « 10,000 years), the process of soil 
formation, a progressive process whereby a geologic 
deposit is modified in place by soil forming processes, 
is the most useful weathering index for this purpose. 
Certain pedogenic attributes such as calcic soil hori
zons are chronologically sensitive enough to use as 
relative age indices, although many factors may com
plicate this process. In particular, it is widely recog
nized that factors influential in soil development in 
addition to time include climate, organisms, parent 
material, relief, and site specific attributes (Holliday 
1992:102; Jenny 1941). Other factors involved in gen
erating field estimates of stratigraphic unit age include 
the preservation of bedding, fossil inclusions, and lith
ology, which in some cases may vary systematically 
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through time. When much older deposits are consid
ered, other weathering criteria are useful as well, such 
as the formation of weathering rinds on gravels, the 
relative strength of gravel clasts, and variations in the 
lithology of deposits derived from the same source. 

For this project, field exposures were cleaned and then 
described (Table A-I) with the fundamental unit of 
field observation being the zone, a generic term which 
allows for full elucidation of geologic and pedogenic 
variability. Zones were consecutively numbered from 
the surface downward. For each zone, several specific 
attributes were recorded, such as the texture of the 
deposit, the degree of structure, consistency and color 
at field conditions, reaction to dilute hydrochloric acid, 
and the morphology, frequency, and size of other at
tributes like clay films, pedogenic carbonate, mottles, 
pores, and roots. Where present, the type and extent 
of bedding or sedimentary structures were noted and 
described. Each zone was subsequently assigned a soil 



horizon designation (cf. Soil Survey Staff 1990) as 
well as membership in one of the stratigraphic units, 
where possible. From the field records, descriptions 
of each stratigraphic unit were compiled, and addi
tional information such as radiocarbon age was incor
porated where available. Specific attributes of the 
sedimentary record pertinent to the context and dis
tribution of archeological sites were described as well. 

Stratigraphy 

Five stratigraphic units were recognized in the field 
(TablesA-2 andA-3). These are informally identified 
as Unit 1 to Unit 5, from oldest to youngest, respec
tively (Figure A-2). These deposits are estimated to 
range in age from less than 1,000 years (as in the case 
of Unit 5) to more than 12,000 as in the case of Units 
1 and 2. These age estimates are based upon correla
tion with similar deposits elsewhere in central Texas, 
in addition to three humate radiocarbon ages obtained 
from two of the units. 

Unit 1: Ancient Lag Gravel 
(Middle Pleistocene? = Leona Formation) 

The oldest alluvial deposit recognized in the vicinity 
of 4lBX126 is an ancient lag gravel which drapes the 
upland surface in the northern half of the site. This 
surface, where relatively planar in character, is inter
preted as a strath terrace ofCulebra Creek and/or He
lotes Creek and is referred to as T4. It lies more than 
17m above the channel of Culebra Creek where it is 
crossed by the Loop 1604 right-of-way. A single trench 
excavated into this surface exposed a vertisol (a Mollic 
Torrert) with an Ass-Bw-R soil profile. This soil ap
pears to be formed largely through in situ weathering 
of limestone bedrock, which in this area is identified 
as Austin Chalk (Barnes 1983). The Bw horizon con
tained numerous (few to common) siliceous gravels 
which are inferred to be associated with the Leona 
Formation (see Sellards et al. [1932] for a description 
of the Leona Formation), mapped by Barnes (1983) 
in the vicinity of this bedrock exposure. This is not 
considered to be a typical expression of the Leona 
F ormation, but it is a common attribute of other gravel 
lag deposits in this region, such as the Uvalde Gravels 

257 

(Byrd 1971). No buried cultural material was observed 
in this trench, and the setting and probable origin of 
the soil preclude finding archaeological materials in 
good context within this soil. The gravels probably 
served as a lithic raw material source in this immedi
ate region but the lithology of this deposit was not 
evaluated in detail. 

The Leona Formation was originally defined by Hill 
and Vaughan (1898) for terrace deposits of Texas 
streams at elevations between 20 and 120 ft above the 
local water level or channel. These terraces are con
sidered to be of Pleistocene age, and vertebrate re
mains of early Pleistocene age have been found in 
some localities (Sellards et al. 1932:797). The Leona 
Fonnation is distinguished from the Uvalde Gravel 
primarily on the basis of position on the landscape. 
The Uvalde Gravel occupies a higher topographic 
position, and according to Sellards et al. (1932:778) 
occurs only on drainage divides and inter-stream 
ridges. In general, the Leona Formation has not been 
widely mapped by the Bureau of Economic Geology, 
except on the San Antonio Sheet of the Geologic At
las of Texas. If evenly applied, this map unit would be 
considerably more extensive than presently mapped. 

Unit 2: Late Pleistocene (>12 kya) 

Unit 2 is defined on the basis of a road cut exposed by 
the narrow blacktop road which parallels Loop 1604 
along the west side of the right-of-way. Two trenches 
(A and B) were placed into a surface of similar eleva
tion and potentially similar deposit, but terminated 
upon a petrocalcic horizon formed in either gravely 
alluvium or on top of and within limestone bedrock. 
The soils exposed in these trenches also exhibited 
vertic tendencies such as prominent slickensides, and 
irregular subvertical color variations at depth in the B 
horizon that are interpreted as old cracks that filled in 
with darker-colored sediment (A-horizon material) 
from higher in the profile. The petrocalcic horizon was 
not fully exposed in either trench, but clearly expressed 
in the road cut, off site to the west. The soil formed 
here appears to be a Vertic Calciustoll, and like the 
soil formed upon and within the Unit 1 gravels, has 
little potential for in situ archaeological remains. This 
interpretation may be significantly different if it can 



Table A-I. Field Descriptions of Trench Profiles at 41BX126 

Trench Stmtigmphic 
Depth (cm) Zone 

Soil 
Munsell Color Texture Structure 

No. Unit Horizon 

Trench A Unit 2 or3 0-25 I Ass IOYR 3/1 clay 2-3,m-c, abk 

25-60 2 Bss IOYR 3/3 clay 2-3,m-c, abk 

60-90 3 Bss IOYR 3/2-3/3 clay sg clay 3, m, cpr 

90+ 4 Bkrn - calcrete --

Trench B Unit 2 or 3 0-30 I A IOYR 3/1 clay 2, c, sbk to 2, f, gr 

30-80 2 Bss IOYR 4/3 clay 3, m-c, abk 

80-120 3 Bss IOYR 4/3 clay 3, m, abk 

120+ 4 Bkrn -- calcrete -
Trench C Unit 3 0-35 I Ass IOYR 3/1 clay, silty clay loam 2-3, m-c, gr to 2, m, sbk 

35-80 2 Bk IOYR 3/2-3/1 clay, silty clay loam massive to 2, m-c, gr 

80-110 3 Bk IOYR 312 clay 2, m, sbk to I, f, gr 

110-ISO 4 Bkss IOYR 412 clay 3, m, pr 

IS0-220+ 5 Bkss 7.5YR 5/4 clay 3, m, pr 

Trench E Unit 5 0-25 I A IOYR 3/1 clay, sg clay massive to I, m-f, gr 

25-63 2 AC 10YR 6/5-3/1 grovel, sandy gravel structureless 

63-73 3 2Ab 10YR 3/1 muddy grovel, sg silt loam massive 

73-175+ 4 2C - gmvel, muddy gmvel structureless 

Trench F Unit 5 0-30 1 A IOYR 3/1 sg clay massive to I, c, gr 

30-60 2 A 10YR 3/1-312 sg-g loam massive to 1, m, sbk 

60-133 3 C IOYR 6/5 grovel structureless 

133-160 4 C 10YR 3/1 muddy grovel structureless 

Unit 3 or4 160-190+ 5 2Bk 10YR 4/3 loam massive to I, m-£; sbk 

Trench G Unit 3 0-15 I Ap 10YR 3/1-N 2/0 sill loam massive to 1, m, abk 

beneath 15-55 2 Ap IOYR 3/1-N 2/0 g silt loam 2, f, cr 

midden 
55-70 3 Ap IOYR 3/1 g silt loam massive 

70-100 4 Bk 7.5YR 4/4 silt loam 2, m-f, gr 

100-142 5 Bk 7.5YR 4/2 silt loam 2-3, m- f, gr 

142-170 6 Bw 7.5YR 412 sg silty clay loam, clay 2, m, cpr to 2, f, abk 

Trench G Unit 3 0-40 1 A IOYR 311-N 2/0 silt loam, silty clay loam 1, m-f, cr; to 1, m-f, gr 

away 
from the 40-70 2 AB 10YR 3/2 silt loam, silty clay loam 1, f, sbk 

midden 70-100 3 Bk IOYR 3/3-4/3 silt loam 1, f, cpr 

100-120+ 4 Bss IOYR 4/3 silt loam, siltv clav loam 1-2, m, sbk 

Key to abbreviations used in Tables A-I and A-2. Color designations follow Munsell, and represent moist colors unless otherwise noted by a (d) after the color, 
which indicates dry condition. n. o. = not observed. 
Texture: S=sand, LS=loamy sand, SL=sandy loam, L=loam, SiL=silt loam, SiCL=silty clay loam, SC=sandy clay, C=clay, CL=clay loam. 
Structure: Grade: I =weak, 2=rnoderate, 3=strong; Size: vf=very fine, f=fiue, m=rnedium, c=coarse, vc=very coarse; Class: p=platy, pl=prismatic, cpr=columnar, 
abk=angular blocky, sbk=subangular blocky, gr=granular, cr=crumb, sg=single grain, m=rnassive. 

Moist consistency: 10=loose, vfr=very friable, fi=friable, fi=firm, vfi=very firm, efi=extremely firm. 
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v 

1-2, vr, tub, r slickensides 

2, vf, tub, r 1-2, vf, v common worm casts 

1-2, vr, tub, r 1, vf,opr 

1, vf, tub, r 

--
1, vf, tub, r 

2, vf, tub, r 

2-3, vf, tub, r 

1-2, vf, tub, r 

1-2, vf, tub, r 

1, vf, tub, r 

--

-

2, vr, v- opf 

2, m, h, 1, vf, 
r 

1, m, h,l,vf,r 

1, m, opf 

1, m, opf 

3, vf, v, 2, m
e, h 
2, f, v, 1, m, v 

2, m, f, 1, c, h 

slickensides; vague, vertically oriented, dark colored areas 

that appear to be associated with material filling old 
cracks, few, thin clay films on ped faces 
prominent slickensides; mottling as in zone 2; few 

manganans on ped faces; few, thin clay films on ped faces 
appears to be a petrocalcic horizon formed in gravel 

common worm casts 

some cultural material throughout, but expecially between 

52 and 60 em, and 80 em depth 
slickensides; carbonate nodules (pedodes) 1 em in 
diameter 

carbonate nodules (pedodes) 1 em in diameter; 
slickensides; ped faces slightly darker color than interiors 
(7.5YR 4/2). 

mud drape on top of gravel bar 

partially imbricated gravel with mud coats on top 

of clasts (I, n, pc cutans); many excrement fabric/worm 
or insect casts 

mud drape on top of gravel bar that has infiltrated top of 
gravel; numerous excrement fabrics/worm or insect casts 

gravel is locally imbricated; mud coats on top of gravel 
casts (1, n, pc cutans); multiple bed sets present in gravel 

bar 
1-2, vf, tub, r 2, vf, v; 1, m, mud drape on top of gravel bar 

h 
1 % f to none 2, vf, tub, r 1, m, h; 1, vf, 

v 
common worm and or other animal excrement casts; few 

calcium carbonates at the base of the zone 

1-3% f 

1-3% f 

25-30% f 

5-7% f 
3% f 

-

1-3% f 

10-15% f 
1% 

vf, v common clay coats on top of gravel clasts (1, n, pc 
cutans); multiple bed sets 

1, m, h; l,vf, v base of this fill; rests unconformably upon an older 
deposit 

1-2, vf, tub, r 
1, vf, tub, r 2, vf, v 
3, vf, irf, r -

3, vf, tub, r 1-2, vf, v 

2-3, vf, tub, r --

2-3, vf, tub, r 1, vf, v 
2, vf, tub, r I, vf, v 

2, vf, irr, r; 2, vf, v 
1, vf, tub, r 
2, vf, tub, r 1-2, vf, v 

1-2, vf, tub, r 1, vf, v 

1-2, vf, tub, r 1, vf, v 

older, more rubified alluvium 
alluvium-colluvium draping midden 
burned rock midden; fabric of fine grained matrix 

dominated by excrement casts 
burned rock midden, this zone appears to be a light gray 

color, fabric of fine grained matrix dominated by 
excrement casts, including worm and termite 

abundant excrement fabrics, the many carbonate filaments 
impart a higher value to these deposits; the secaondary 

carbonate may by vertically translocated ash from the 
midden 

few earthworm casts 

common worm casts, few isolated burned rock 

few isolated burned rock 

slickensides 

Key to abbreviations used in Tables A-I andA-2 (continued). 
Dry consistency: 10=loose, so=soft, sh=slightly hard, h=hard, vh=very hard, eh=extremely hard. 
Boundary: Distinctness: a=abrupl, c=clear, g=gradual, d=diJfuse; Topography: s=smootb, w=wavy, i=irregular, b=broken. 
Carbonate morphology/reaction: Abundance: 1 =few, 2=common, 3=many; Morphology: f=filaments, n=nodules or concretions, ss=soft segregations or 
soft masses; Reaction: nc=noncalcareous, vw=very weakly calcareous, c=calcareous, sc=strongly calcareous, vsc=very strongly calcareous. 

Gypsum: 1 =few, 2=common, 3=many, tb=tbreads. 
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Table A-I. continued 

Trench Stratigraphic 
Depth (cm) Zone 

Soil Munsell Color Texture Structure 
No. Unit Horizon 

Trench H Unit 3 0-10 1 Ap 10YR 311 loam; gravelly clay loam 2, f, cr 

10-40 2 A IOYR 311 clay; silty clay loam massive to 2, m, abk 

40-60 3 AB IOYR 3/2 silty clay loam; clay massive to 2, m, sbk 

60-140 4 Bss IOYR 3/2-3/3 clay 2-3, m-c, abk 

140-170 5 Bkss 10YR 3/3 clay 2-3, m-c, abk 

170-210 6 Bkss IOYR 4/3 clay 2-3, m-c, abk 

210-260 7 Bss 10YR 5/4 clay 2, m-c, abk 

260-320 8 Bss IOYR 5/4 clay 3, c, abk 

Trench I Unit 4 0-40 1 Ap IOYR 311 silty clay loam 1, m, sbk to 1, m-f, gr 

40-60 2 AB IOYR 3/2 silty clay loam; silt loam massive to 1, m, sbk 

60-110 3 Bwss 10YR 3/4 clay, silty clay loam 2, m, pr to 1-2, m, sbk 

110-130 4 Bss IOYR 3/4 sg clay 2-3, m, pr-abk 

130-180 5 C -- san dy gravel, gravel structureless 

Trench J UnitS 0-35 1 A IOYR 311 sg silty clay loam, sg clay 2, m, pI to 2, m, sbk 

35-53 2 A IOYR 311 sg loam; sg silty clay loam massive to 1, m-f, sbk 

53-98 3 AC IOYR 3/2-3/3 sg-g loam massive 

98-140 4 C IOYR 312 muddy gravel structureless 

140-155 5 C IOYR 6/4 sandy gravel, gravelly sand structureless 

155-173 6 2Akb IOYR 3/2 g-sg loam massi ve to 1, f-m, sbk 

173-189 7 2AC IOYR 4/2 loamy gravel structureless 

189-200 8 2C IOYR 6/4 san dy gravel structureless 

Trench K UnitS 0-7 1 AC IOYR 3/1.5 loam, silt loam 1, f, sg to structureless 

7-34 2 A IOYR 311 sg clay massive to I, f, gr 

34-52 3 AC IOYR 3/2 slightly muddy gravel structureless 

52-160 4 C IOYR 3/2 gravel, sandy gravel structureless 

Trench L Unit 1 0-25 1 Ass N 2/0 clay 3, c-f, gr 

25-42 2 Ass N 2/0 clay, silty clay loam massi ve to 2, m, sbk 

42-60 3 Bw 7.5YR 3/3 sg silty clay loam 2, f, gr 

60-80+ 4 R 7.5YR 6/6-2.5YR 8/4 ch alkv limestone --
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Consistenc y 

vfr 
fr 
fr 
fr 

fr-fi 

fi 

fi 

fi 

vfr 
vfr 
fr 
fi 

10 
fr 

fr-vfr 

vfr 

10 

10 
vfr 

10 

10 
vfr 
fr 

10 

10 
fr-fi 

fr-vfr 

fr 

eh 

Boundary 

a, s 
c, s 
c, s 

g. s 

c, s 

c, 

c, s 

g, s 
c, s 
c, s 
a,w 

g, s 

c, s 

c, s 

a, s 

a, s 
a, s 

a, s 

a, s 
a, s 

a, s 

c, s 

c, s 

a,w 

Carbonate 
Morpholo'l,y 

1-3% n pof 

3% f 

1% f 

10-15% f 

1% f 

limestone 

Pores 

1-2, vf, tub, r 
1, vf, tub,r 
2, vf, tub, r 

1-3, vr, tub, r 

1-2, vf, tub, r 

1-2, vf, tub, r 

1-2, vf, tub, r 

2, vf, tub, r 
1-2, vf, tub, r 
1-2, vf, tub, r 
1-2, vf, tub, r 

1, vf, tub, r 

2-3, vf, irr, r 

2, vf, irr, r; 
1, vf, tub, r 

2-3, vf, tub, r 

1, vf, tub, r; 
2, vf, irr, r 

1, vf, tub, r 

I, vf, tub, r 

2, vf, tub, r 

1, vf, tub, r 

Roots 

1-2, vf, v 
1, f, r 

1, vf, opf 

2, vf, v 

2, vf, v 
1, vf, opf 
1, vf, r 

2, vf, f; 1, m, 

h 
1, vf, r, 1, ill, 

h 
1, m, h 

1, vf, r 

1, vf, r 

1, m, h 

1, vf, r 

2-3, vf, v 
1, m, h; 2, vf
f, v 
2, f-vf, v 

1, vf, v 

2, vf, r; 2, m, 

h 
2, vf, v; 2, m, 

h 
1, vf, r; 1, ill, 

h 
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Comments 

reworked slope deposits; disturbed by vehicular activity 

few worm casts 
large, prominent slickensides, many, vertical, elongate 
dark colored (I OYR 3/2) cmck fills 
many, vertical, elongate dark colored (lOYR 3/2) crack 
fills; a radiocarbon humate sample from this zone (134-
145 cm depth) yielded a fractionation uncorrected age of 
4,37050 (Bcta-81538) 
ped faces have few, thin clay films (lOYR 3/3); and few 
I cm diameter pedode-likc calcium carbonate nodules; 
slickensides 
prominent slickensides, few worm casts; a radiocarbon 
humate smaplc from this zone (237-253 cm depth) yielded 
a fractionation uncorrected age of 11,54090 (Beta-
81539) 
common manganans on ped faces, which are shiny, 
IOYR 311 (bluish-black colored); common prominent 
slickensides 
few flakes and burned rocks in top 20 ern 

few worm casts 
slickensides, few very faint calcium carbonate filaments 
few slickensides, worm casts; zone has more clay and 
gravel than zone 3; a radiocarbon humate sample from 
109-122 ern depth yielded a fractionation uncorrected age 
of 3,190 60 years B.P. (Beta-81540). 
multiple bed sets, some imbrication present. 

man y worm casts, more gravel and sand than zone 1. 

few calcium carbonate fIlaments at depth; few, thin caly 
films on gravel clasts. 
fabric of the interstitial sediment is largely excrement 
casts; few, thin clay films on gravel clasts. 

no significant clay films, more yellow than zone 4 
possibly a weak buried A-horizon formed in overbank 
mud. 
calcium carbonate filaments encrusting framework clasts, 
few very incipient carbonate pendents on bottoms of 
clasts 

very recent alluvium 
fine ( 2 mm) charcoal flecks scattered tbroughtout 

man y worm casts in the interstices between framework 
clasts 
several bed sets presents; some imbrication present 

slickensides 

many worm casts, few slickensides, few siliceous gravels 

few to common siliceous gravels (Leona/Uvalde 
Formation) 
no laminar cap, but limestone is locally laminated. 



Table A-2. Stratigraphic Units at 41BX126 (kya = 1,000 years ago) 

Stratigra phic Approximate 
Temporal 
Estimate Stratigraphic Description 

Unit Age 
(kya B.P.) 

Unit 5 Latest Holocene < I Coarse lower gravel, stratified and minimally 
imbricated, overlain by black mud (10YR 311 to 
N 2/0) within which an A-C soil (Mollic 
Ustifluvent) has formed. 

Unit 4 Middle to Late ca. 3.2 to I Fine to coarse grained alluvium inferred to be 
Holocene inset against Unit 3. Channel facies consists of 

more than a meter of partially imbricated gravel, 

and overlain by almost 2 m of clayey alluvium 
within which an Ap-AB-Bss soil (a Vertic 

Rendoll) has formed. 

Unit 3 Terminal ca. 11.6 to 4 Fine grained alluvium characterized by abundant 
Pleistocene to shrink-s well clay s and a prominen t calcic soil. 

Middle Soils observed in this unit exhibit Ap-A-AB-Bkss-

Holocene Bss to Ass-Bk-Bkss profiles (Vertic Calciustoll). 
Calcic horizons formed in the clayey facies of this 
fill exhibit small pedode-like glaebules which are 

< 1 cm in diameter or on ped faces. Some 
manganans (manganese stains) on ped faces at 

depths below 2.6 m depth. 

Unit 2 Late Pleistocene > 12 Gravelly terrace fill deposit within which a 
petrocalcic soil horizon has formed. A typical 
soil profile exhibits an A-Bkm-R profile (Vertic 

Calciustoll); not exposed well in any trench, but 
apparen t on the west side of the site in a road cu t. 

Unit 1 Middle Leona Very thin siliceous gravel lag mantling surface 
Pleistocene? Formation (?) > 25 and contained within the B horizon of an Ass-Bw-

R soil profile (Mollic Torrert). 

Local Cretaceous Austin Chalk > 30 Chalky, white limestone 
Limestone 

Table A-3. Location of Trenches at 4IBX126 with Respect to the Terraces and the 
Deposits Beneath Each Surface 

Surface 
Elevation above Deposit Trenches Situated on 

Thalweg (m) Beneath Surface Ea ch Surface 

TO 1.7-2.7 Unit 5 D, E, J, K 

T1 3.6-6.0 Units 4 and 5 I 

T2 6.0-8.0 Units 3 and 4 C,G,H 

T3 ca. 7 Units 2, 3, and 4(7) A,B 

T4 ca. 17 + Unit 1 L 
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be demonstrated that this surface was incrementally 
flooded during the Holocene and the soil actually 
cumulic. In this case, there is a potential for in situ 
buried cultural deposits, but such occupations would 
be stratigraphically compressed and subj ect to 
argilloturbation associated with the vertic properties 
ofthe soil. No buried cultural material was observed 
in these deposits. 

Unit 3: Terminal Pleistocene to 
Middle Holocene (ca. 11.6-4 kya) 

This deposit lies adjacent to the limestone upland and 
Unit 2 along the northern rim of the Holocene valley 
of Culebra Creek. The fill appears to be more than 
three meters thick and composed principally of clayey 
alluvium deposited in a quiescent overbank setting. 
The texture of this deposit is relatively coarse imme
diately adjacent to the valley wall, where gravely col
luvium is interbedded with the deposit. At depth this 
deposit ranges in color from brown (7.5YR 5/4) to 
yellowish brown (10YR 5/4) to dark grayish brown 
(10YR 4/2), and generally exhibits well-developed 
slickensides, some with clay skins on ped faces, 
manganans (manganese stains) on ped faces at depth, 
and a calcic soil horizon. The calcic horizon formed 
in this deposit exhibited nodular morphology between 
about 100 and 220 cm in Trench C and at depths be
tween 170 and 210 cm in Trench H. Coarser textured 
facies, such as those exposed by Trench G, which has 
received substantial colluvial contributions, failed to 
exhibit nodular calcic horizons, and filamentous forms 
prevailed. With the exception of the colluvial facies, 
the soil formed in this deposit is vertic in character, 
and is generally a Vertic Calciustoll. 

On the basis of its field appearance and stratigraphic 
position, this deposit was assumed to be of early to 
middle Holocene age, and this was confined by two 
radiocarbon ages on bulk humate samples from Trench 
H, which yielded ages of 11,540±50 B.P. at a depth of 
245 cm (Beta-81539), and 4370±50 B.P. at an average 
depth of 140 cm (Beta-81538). This suggests that 
aggradation of the majority of this deposit occurred 
between ca. 12 and 4 kya, and that the tread of this 
surface may be cumulic during the latter half of the 
Holocene. This is clearly illustrated by the burial of 
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the burned rock midden exposed in Trench G, where a 
combination of colluvial and alluvial sediments has 
buried the feature. If the radiocarbon ages reflect time 
of sedimentation accurately, these dates suggest that 
aggradation upon this surface occurred at a more rapid 
rate in the late Holocene (since ca. 4.4 kya), than dur
ing the early Holocene. Given that a younger deposit 
is inset into Unit 3, it is probable that the cumulic 
deposition of the upper part of this deposit occurred 
concomitant with sedimentation of Unit 4. On the ba
sis of the radiocarbon age obtained from Trench H, 
the burned rock midden exposed in Trench G prob
ably dates to the period after 4 kya. The potential for 
in situ cultural deposits in this setting is relatively good, 
although the finer textured facies may have experi
enced some vertical mixing due to the actions of 
shrink-swell clays. This process, also known as 
argilloturbation, may have slightly altered the distri
bution of the materials. A field observation support
ing this interpretation is the subvertical orientation of 
a Pedernales point discovered in the wall of Trench 
C, which may have been repositioned by the vertic 
activities of this soil. 

Unit 4: Middle to Late Holocene 
(ca. 3.2-1 kya) 

This deposit was observed in a single trench (Trench 
I) on the east half of 41BX126. In the field it was 
difficult to ascertain if this deposit was the same age 
as Unit 3 given that the overbank facies of each fill is 
similar (vertic clay) and that no calcic horizon was 
observed in Trench 1. The fact that a gravel was en
countered at a depth of 110-180 cm, and that no sig
nificant textural variations were observed in Trench 
H at a similar depth, suggested that this deposit is a 
younger alluvial fill inset into Unit 3. The occurrence 
of a very subtle scarp between the two trenches also 
lent support to this hypothesis. A radiocarbon humate 
sample taken from immediately above the gravel at a 
depth of about 116 cm yielded an age of3190±60 B.P. 

(Beta-81540) and, if correct, supports the hypothesis 
that the fill exposed by Trench I is indeed a younger 
deposit inset into Unit 3. The field data suggest that 
this fill is about two meters thick and inset into and on 
top of Unit 3. 



The soil formed in this deposit exhibited an A-AB
Bss-C profile, and lacked a calcic horizon, although a 
few calcium carbonate filaments are observed in the 
Bss horizon (the frequency of which were considered 
to be insufficient to qualify as a calcic horizon). This 
soil is classified as a Vertic Rendoll. Like the rme
grained facies of Unit 3, some argilloturbation may 
have affected cultural material within this deposit. The 
only cultural material observed within this unit was 
located in the top 20 em of the profile. It is possible 
that some of this material came to rest in this area 
through the pedoturbative actions of dirt bikes, which 
appear to have favored this locality for some time. No 
field evidence supporting this interpretation was ob
tained, and it possible that these cultural materials re
flect prehistoric use of this surface. 

Unit 5: Latest Holocene (since 1 kya) 

The youngest deposit observed at this site was exposed 
by five trenches (E, F, D, J, and K) from which it was 
concluded that this unit occurs beneath TO, and is also 
inset into older deposits along the leading edge of the 
Tl and T2 surfaces. This unit has a basal gravel which 
is in excess of 1.7 m thick and is overlain by a black 
mud drape. The gravels within this unit are often im
bricated, and multiple bed sets are usually present. 
Other forms of cross-bedding are uncommon. Thin 
clay skins on top of gravel clasts are a common at
tribute of the lower half of the deposit and demon
strate vertical mobility of fine grained sediment 
through the profile. The mud which rests upon the 
gravel is minimally modified by pedogenesis, although 
its organic content may qualify it as an A-horizon. If 
the mud is considered to be an A-horizon, the soil 
within this deposit is probably a Mollie Ustifluvent. 
At the base of the mud, the interstitial material be
tween gravel clasts is dominated by excrement fab
rics, which suggests that soil fauna may play an 
important role in the vertical migration of fines within 
this unit. No archaeological inclusions were observed 
within Unit 5. Correlation of this deposit with similar 
sediments on Salado Creek in north San Antonio sug
gests deposition during the last millennium and per
haps as recently as the last 500 years. 
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Stratigraphic Summary 

Five alluvial deposits are recognized in the immediate 
vicinity of 4IBX126. At least two Pleistocene age ter
race fill deposits are locally present, and others, not 
recognized here, undoubtedly occur in the Culebra 
Creek basin. The Holocene age fills, of which there 
appear to be at least three, represent fluvial deposition 
throughout different periods ofthe Holocene. The old
est Holocene deposit (Unit 3) aggraded during the lat
est Pleistocene to middle Holocene, and appears to be 
draped by a veneer of younger sediment that may have 
accumulated concomitant with Unit 4, and possibly Unit 
5. No unconformity was observed separating these de
posits, indicating very slow sedimentation. Unit 4, 
which is inset into Unit 3, appears to have been depos
ited since slightly before ca. 3.2 kya. No age was ob
tained for this unit, but deposition of this unit is expected 
to have ceased around 1 kya. The youngest fill, Unit 5, 
accounts for a significant proportion of the Holocene 
valley fill deposits and appears to be of recent age. No 
radiocarbon ages were obtained from this deposit, but 
it is expected to be less than 1 kya, and is considered to 
be correlative with the youngest alluvial deposit on 
Salado Creek, which began accumulating between ca. 
1 kya and 0.5 kya. 

Archaeological Considerations 

Three of the deposits observed within the confmes of 
41BX126 potentially contain prehistoric cultural re
mains. The two oldest units (1 and 2) appear to pre
date human occupation in the New World. Although 
Units 3, 4, and 5 potentially contain archaeological 
remains, buried deposits of this type were only ob
served at the top of Units 3 and 4, and not at all in 
Unit 5. The cultural material (including the burned 
rock midden) found near the top of Unit 3 is buried by 
a veneer oflate Holocene sediment which is believed 
to be contemporaneous with Unit 4, although it is pos
sible that incremental sedimentation occurred through
out the last millennium as well. At a general level, 
this clearly places occupation of the site in the latter 
half ofthe Holocene, and arguably since 4 kya. If the 
context of the cultural material and the humate radio
carbon ages is interpreted strictly, then we may use 



the stratigraphic infonnation to speculate about the 
major period of prehistoric occupation of this site. 

Ifwe assume a linear sedimentation rate and minimal 
disturbance of the deposits (that is to say that the cul
tural material was not redeposited by slope processes 
or recent human disturbance like road construction 
and motorcycle traffic), then the cultural materials ob
served only in the top 20 cm of the profile of Trench I 
probably represent Transitional Archaic to Late Pre
historic (Late Archaic II to Post-Archaic) occupation 
of the site. If Unit 4 is assumed to have accumulated 
between ca. 3.3 and 1 kya, then the apparent age of 
this occupation may be estimated to be around the 
period between 1400 to 1000 B.P. Alternatively, if the 
sedimentation rate for Trench I assumes sedimenta
tion throughout the last 3.2 kya, then the occupation 
may be principally Late Prehistoric. If the midden con
structed near the top of Unit 3 was of Archaic age, 
and occupation of the floodplain occurred throughout 
the period since ca. 3.2 kya, the occurrence of cul
tural material in Unit 4 is expected to have been greater 
than observed. Hence, a strict interpretation of this 
sedimentation and stratigraphic data suggests that the 
midden may be a transitional Archaic to Late Prehis
toric (Late Archaic to Post-Archaic) feature. It is also 
possible that some of the cultural debris near the base 
of the midden was deposited before Unit 4 was in 
place, perhaps between 4 and 3 kya. 

265 



References Cited 

Barnes, V. E. 
1983 Geologic Atlas of Texas, San Antonio Sheet. The Bureau of Economic Geology, The University of 

Texas at Austin. 

Byrd, C. L. 
1971 Origin and History of the Uvalde Gravel of Central Texas. Baylor Geological Studies Bulletin 20, 

Waco, Texas. 

Hill, R. T., and T. W. Vaughan 
1898 Geology of the Edwards Plateau and Rio Grande Plain Adjacent to Austin and San Antonio, Texas, 

with Reference to the Occurrence of Underground Waters. United States Geological Survey Annual 
Report 18(2):93-321. 

Holliday, V. T. 
1992 Soil Formation, Time and Archaeology. In Soils in Archaeology: Landscape Evolution and Human 

Occupation, edited by V. T. Holliday, pp. 1 ° 1-118. Smithsonian Institution Press, Washington D. C. 

Jenny, H. 
1941 Factors of Soil Formation. McGraw-Hill, New Yark. 

North American Commission of Stratigraphic Nomenclature 
1983 North American Stratigraphic Code. American Association of Petroleum Geologists Bulletin 67: 841-

875. 

Sellards, E. H., W. S. Adkins, and F. B. Plummer 
1932 The Geology of Texas, Volume 1, Stratigraphy. Bulletin No. 3232. Bureau of Economic Geology, The 

University of Texas at Austin. 

Soil Survey Staff 
1990 Keys to Soil Taxonomy, fourth edition. SMSS Technical Monograph No. 19. Blacksburg, Virginia. 

266 



Appendix B: Status Report 41BX126 Midden Recording 

Charles D. Frederick and Stephen L. Black 

Introduction 

I~ late March 1995, several TARL personnel spent 
tIme documenting and sampling a burned rock mid
den that had been trenched and exposed by TxDOT 
archaeologist Dennis Price at site 41BX126. Prior to 
the exposure of this feature by trenching, the feature, 
being in the existing right-of-way of Loop 1604, was 
suspected to have been disturbed during the previous 
highway construction. That, however, is not the case. 

The midden appears to be of annular morphology, and 
internal structural elements were observed in several 
places (Figure B-1), suggesting that from a structural 
perspective the feature possesses considerable research 
potential. The most conspicuous "architectural ele
ments" are the semi-lenticular bodies of framework
supported limestone which compose the outer edges 
of the feature and are best observed in the N-S trench. 
These deposits are interpreted as the "ring" or torus
shaped portion of an annular burned rock midden. A 
different, but equally distinctive body of sediment is 
present between the two ring deposits. This stratum is 
matrix supported, and consists oflarge and small rocks 
suspended in relatively fine-grained matrix. This de
posit is interpreted as the central depression of an an
nular burned rock midden. All but the crest of the 
midden annulus has been buried by either alluvium or 
colluvium. On the north side of the feature, nearest 
the limestone upland slope, the feature is buried by 
poorly sorted colluvium shed from the slope. On the 
southern side, the feature has been buried by clayey 
overbank alluvium deposited by Culebra Creek or a 
combination of Culebra and Helotes creeks. 

Documentation ofthe feature by TARL personnel con
sisted of creating a photomosaic of three of the four 
exposed trench walls, and subsequently drawing over
lays of the rocks, features within the midden, and the 
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location of specific samples. Subsequent to mosaic 
construction, the walls were reanalyzed in the field 
and potential internal structural elements were 
identified. 

Three of the four exposed walls were photographed 
in the field to allow construction of a detailed 
photomosaic, from which the midden's structure and 
internal 2-D architecture could be easily, and rather 
faithfully, recorded. Prior to photographing, adhesive
backed markers were affixed to small nails placed into 
the trench walls at O.S-m intervals to aid in identify
ing the location of each photograph. A stadia rod was 
extended across the ground surface for scale, and a 
red and white stadia rod positioned vertically was also 
situated in the field of view for each photograph. A 
string-line established by Dennis Price was present in 
the lower portion of most photographs. The walls were 
photographed at 0.5-m intervals in 35-mm color slides 
and black-and-white prints, using a macro-lens. The 
resulting photographs possess some distortion due to 
inclination of the camera toward the wall and mini
mal image overlap, but the resulting distortion is still 
less than would have been incurred by drawing the 
profile using traditional techniques (drawing on graph 
paper, measuring distances with tape, and estimating 
rock shape and size), and does not interfere with the 
interpretation of the midden structure or stratigraphy. 
Future efforts of this nature should consider a slightly 
more formalized approach, such as 1) use of a tripod 
and a string line to keep the camera a constant dis
tance from the subject wall, 2) use of a level to orient 
the camera in an upright position in order to avoid 
distortion, 3) overlap each photograph 50 percent, and 
4) superimpose a string grid in order to provide regu
lar control points. Such steps should help minimize 
the distortion and provide a truer image, but narrow 
trenches such as those documented here may still 
present problems. 
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Figure B-1. Profile of BHT G, west wall showing Feature 1. A: distribution of burned rock; note that shaded rocks represent possible intact framework 
and basal features; B: preliminary interpretation of annular burned rock midden structure; C: final interpretation of annular burned rock midden 
structure. 



The mosaics made for this work are more than ad
equate for their intended purpose. They were made 
by obtaining color photocopy enlargements ofthe color 
slides and then trimming and taping together the pho
tocopies to form a continuous image. Following this 
procedure, the mosaic images were overlaid with a 
sheet of clear acetate and the outline of each rock was 
drawn using permanent color markers. The rendering 
of the midden produced by this method was then re
duced using a photocopier, and used as a base map for 
interpretation in the field. Two of the enlarged 
photomosaic profiles were split into four-foot sections, 
mounted upon plywood boards, and taken to the field 
to use as an interpretive tool. The relative results of 
these two approaches were compared in and out of 
the field for ease of use and utility, and will be dis
cussed at a later date. Photocopy reductions of the re
sulting acetate tracings of the profiles are attached to 
this report. The profiles included depict an unannotated 
rendering of each profile, an annotated rendering, and 
a graphic interpretation of the middens structural 
features (Figure B-1). 

From the photomosaic, several discrete features 
(burned-rock-filled pits, possible ash dumps, possible 
matrix-defmed pit features) are recognized within, be
low, and upon the midden. The macro-structural ele
ments, such as the ring of framework-supported rocks 
and the matrix-supported central area, are also evi
dent. The success of this work demonstrates the ro
bustness of the technique and clearly supports the 
application of photo mosaic documentation ofbumed 
rock middens. 

269 



Appendix C: Geomorphological Data 

Lee C. Nordt 

BHT C; Tl flood terrace; calcareous throughout. 

A 
Ab 

Bw1b 

Bw2b 

Bw3b 

Bw4b 

0-6 cm 
6-35 cm 

35-52 cm 

52-90 cm 

90-127 cm 

127-160 cm 

Unit V; very dark gray (l OYR 311) clay loam; moderate fine subangular blocky; finn; clear smooth. 
Unit IVa; black (lOYR 2/1) clay loam; moderate medium sub angular blocky; firm; 2% pebbles, 
matrix-supported sub angular, and poorly sorted; gradual smooth. 
very dark gray (10YR 311) clay loam; moderate medium sub angular blocky; finn; 4% pebbles, 
matrix-supported, sub angular, and poorly sorted; clear smooth. 
very dark gray (1 OYR 3 .511) clay loam; moderate medium prismatic and angular blocky; very hard; 
6% pebbles, matrix-supported, sub angular to angular, and poorly sorted; gradual smooth. 
dark grayish brown (10YR 4/2) clay loam; moderate medium prismatic and angular blocky; very 
hard; 5% brown (l OYR 4/3) biocasts; 5% pebbles, matrix-supported, sub angular, and poorly sorted; 
gradual smooth. 
dark grayish brown (1 OYR 4/2.5) clay loam; moderate medium angular blocky; very hard; 5% very 
dark gray (10YR 3/1) biocasts; 2% pebbles, matrix-supported, sub angular, and poorly sorted. 

BHT G; T2 flood terrace; calcareous throughout. 

Al 0-12 cm 

A2 12-27 cm; 

(midden) 
Bw 27-57 cm 

Bkbl 57-92 cm 

BCbl 92-116 cm 

Bkmb2 116-153 cm 

UnitIV c; very dark gray (1 OYR 2.5/1) clay loam; moderate medium sub angular blocky; hard; 15% 
pebbles, matrix-supported, angular, and poorly sorted; abrupt wavy. 
very dark gray (lOYR 3/1) clay loam; moderate fine subangular blocky; hard; 50% burned 
limestone, 
matrix-supported; gradual wavy. 
very dark grayish brown (lOYR 3.512) clay loam; moderate fine sub angular blocky; (midden) 
hard; 40% burned limestone, matrix-supported; abrupt wavy. 
Unit IIIc; brown (lOYR 4/3) clay loam; moderate medium subangular blocky; hard; 25% pebbles, 
matrix-supported, angular, and poorly sorted; 2% calcium carbonate fIlaments; abrupt wavy. 
brown (1 OYR 4/3.5) clay loam; weak fine sub angular blocky; hard; 40% pebbles and cobbles, 
mostly matrix-supported, angular, and poorly sorted; abrupt wavy. 
Unit IIc; 50% pebbles and cobbles, matrix-supported, angular, and poorly sorted; indurated with 
calcium carbonate, discontinuous laminar cap. 

BHT I; T2ITl flood terrace scarp; calcareous throughout. 

Al 0-17 cm Unit IVa; very dark gray (lOYR 3/1) clay loam; moderate coarse angular blocky; very finn; 10% 
brown (lOYR 4/3) biocasts; gradual wavy. 

A2 17-31 cm very dark gray (10YR 3/1) clay loam; moderate medium sub angular blocky; very finn; gradual 
smooth. 

Bss 31-70 cm dark grayish brown (lOYR 4/2) silty clay loam; moderate medium sub angular blocky; very finn; 
25% very dark gray (1 OYR 3/1) biocasts; 3 % pebbles, matrix-supported and subrounded to angular, 
and poorly sorted; common distinct slickensides; clear smooth. 

Bsskl 70-105 cm dark grayish brown (lOYR 4/2) and brown (lOYR 5/3) silty clay; moderate coarse angular blocky; 
very hard; 20% very dark gray (lOYR 3/1) biocasts; many distinct slickensides; 1% calcium 
carbonate nodules, 1 cm diameter; gradual smooth. 
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Bssk2 105-141 cm dark brown (7.5YR 4/3,4/4) silty clay; weak coarse angular blocky; very hard; 25% very dark gray 
(1 OYR 311) biocasts; common distinct slickensides; 2% calcium carbonate nodules, 1 cm diameter; 
gradual smooth; 14C age of3190±60 B.P. (Beta-81540) on bulk soil humates from a depth ofl16 cm. 

Bk1bl 141-166 cm Unit IIa; brown (7.5YR 5/4) clay loam; 2% dark grayish brown (lOYR 4/2) iron depletions; weak 
medium angular blocky; very hard; 20% very dark gray (lOYR 3/1) biocasts; 10% pebbles, matrix
supported, subrounded, and moderately well sorted; many pebbles encased in calcium carbonate 
rinds, 1 mm thick; 5% calcium carbonate nodules, 1 cm diameter; 1 % calcium carbonate filaments; 
clear wavy; a 14C age of17,670±100 B.P. (Beta-l 04970) was obtained from bulk sediment humates 
from a depth of 176-186 cm. 

Bk2b 1 166-186 cm strong brown (7 .5YR 5/6) sandy clay loam; 10% very dark gray (1 OYR 311) and very dark grayish 
brown (lOYR 412) biocasts; massive; very hard; 2% calcium carbonate filaments; abrupt wavy. 

Cb1 186-346 cm beds of pebbles and cobbles, grain-supported, subrounded to angular, and poorly sorted; calcium 
carbonate pendants on gravel bottoms, 1 to 3 mm diameter; several light brown (7.5YR 6/4) and 
horizontal sandy beds, 10 to 15 cm thick. 

BHT J; Tl flood terrace; calcareous throughout. 

A 0-13 cm Unit V; very dark gray (1 OYR 3/1) silty clay loam; moderate medium subangular blocky; friable; 3 % 
pebbles, matrix-supported, subrounded, and moderately well sorted; clear smooth. 

Ab 13-41 cm Unit IV a; black (1 OYR 211) silty clay loam; moderate medium subangular blocky; firm; 8% pebbles, 
matrix-supported, subrounded to angular, and moderately well sorted; abrupt smooth. 

Bw 1 b 41-68 cm very dark grayish brown (1 OYR 3/2) sandy clay loam; weak coarse angular blocky; very fmn; 15% 
pebbles, matrix-supported, subrounded, and poorly sorted; abrupt wavy. 

Bw2b 68-102 cm very dark gray (lOYR 3/1) clay loam; moderate medium angular blocky; very hard; 15% pebbles, 
matrix-supported, subrounded, moderately well sorted; 1% carbonate filaments; abrupt wavy. 

Cb 102-153 cm very dark gray (l OYR 3/1) sandy clay loam; 70% pebbles, mostly grain-supported, subrounded, and 
poorly sorted; abrupt wavy. 

Bwb 153-175 cm very dark grayish brown (lOYR 3/2) sandy clay loam; 30% brown (1 OYR 5/3) sandy pockets; weak 
medium angular blocky; hard; 15% pebbles, matrix-supported, subrounded, and poorly sorted; 1% 
calcium carbonate filaments; a 14C age of2080±30 B.P. (Beta-104971) was obtained from bulk 
sediment humates from a depth of 154-164 cm. 

BHT K; TO floodplain; calcareous throughout. 

Al 0-16 cm Unit V; very dark gray (lOYR 3/1) clay loam; moderate medium sub angular blocky; hard; 15% 
pebbles, matrix-supported, subangular to angular, and poorly sorted; abrupt wavy. 

A2 16-31 cm very dark brown (lOYR 3/1) and very dark grayish brown (10YR 3/2) silty clay loam; moderate 
medium sub angular blocky; hard; 10% pebbles, matrix-supported, subangular to angular, and 
poorly sorted; abrupt wavy. 

AB 31-41 cm very dark gray (lOYR 3/1) silty clay loam; weak coarse sub angular blocky; hard; 35% pebbles, 
mostly grain-supported, sub angular, and moderately well sorted; abrupt wavy. 

C 41-120 cm 80% pebbles, grain-supported, subrounded, and moderately well sorted. 

BHT M (BSC-7); T2 flood terrace; calcareous throughout. 

Al 0-14 cm 

A2 14-47 cm 

A3 47-72 cm 
(midden) 

Unit IV c; very dark gray (l OYR 3/1) clay loam; weak coarse subangular blocky; very firm; 20% very 
dark gray (lOYR 3/2) biocasts; 8% pebbles, matrix-supported, angular, and poorly sorted; abrupt 
wavy. 
black (lOYR 2/1) clay loam; moderate fine sub angular blocky; fmn; 10% brown (lOYR (midden) 
4/3) biocasts; 60% burned limestone; gradual wavy. 
very dark gray (l OYR 3/1) clay loam; weak fine to medium sub angular blocky; very firm; 15% dark 
yellowish brown (lOYR 4/4) and 5% black (lOYR 2/1) biocasts; 60% burned limestone, matrix
supported; abrupt wavy. 
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Bkl b 72-88 cm Unit IlIc; very dark grayish brown (1 OYR3/2) silty clay loam; moderate medium sub angular blocky; 
hard; 30% very dark grayish brown (10YR4/4) biocasts; 2% pebbles, matrix-supported, sub angular 
to angular, and poorly sorted; 3% calcium carbonate filaments; gradual wavy. 

Bk2b 88-127 cm dark brown (7 .5YR 4/3) silty clay loam; moderate medium prismatic and angular blocky; hard; 8% 
very dark gray (lOYR 3/1) biocasts; 10% pebbles, matrix-supported, angular to subrounded, and 
poorly sorted; 10% calcium carbonate filaments; gradual smooth. 

Bk3b 127-155 cm dark brown (7.5YR4/3) silty clay loam; moderate coarse prismatic; very hard; 10% very dark gray 
(1 OYR 3/1) biocasts; 5% pebbles, matrix-supported, angular to subrounded, and poorly sorted; 10% 
calcium carbonate filaments; gradual smooth. 

BHT S (Feature 2); T2ITl flood terrace escarpment; calcareous throughout. 

Al 0-9 cm Unit IVa; very dark gray (lOYR 2.5/1) clay loam; weak medium angular blocky; very hard; 5% 
burned limestone; abrupt wavy. 

A2 9-25 cm very dark gray (lOYR 2.5/1) clay loam; moderate medium subangular blocky; very hard; (hearth) 
5% brown (10YR 5/3) biocasts; 40% burned limestone; abrupt wavy. 

ABb 25-34 cm Unit IlIa; brown (1 OYR 4/3) silty clay loam; moderate medium subangular blocky; very hard; 10% 
very dark gray (lOYR 3/1) biocasts; 5% pebbles, matrix-supported, angular to subrounded, and 
poorly sorted; abrupt wavy. 

Bwb 34-51 cm dark brown (7.5YR 4/3) silty clay loam; moderate medium prismatic; hard; 10% very dark gray 
(10YR 3/1) biocasts; 5% pebbles, matrix-supported, subangular to angular, and poorly sorted; 
gradual smooth. 

Bkb 51-77 cm dark brown (7 .5YR 4/3) silty clay loam; moderate medium prismatic and angular blocky; very hard; 
3% very dark gray (lOYR 3/1) biocasts; 5% pebbles, matrix-supported, sub angular to angular, and 
poorly sorted; 3 % calcium carbonate filaments; gradual smooth. 

Bkssb 77-113 cm dark brown (7 .5YR 4/3) silty clay loam; moderate coarse prismatic; very hard; 10% very dark gray 
(10YR 3/1) biocasts; 5% pebbles, matrix-supported, angular to subrounded, and poorly sorted; 3% 
calcium carbonate filaments; common distinct slickensides; gradual smooth. 

BHT X; T2 flood terrace; calcareous throughout. 

A 0-23 cm 

Bwl 23-36 cm 

Unit IVc; black (10YR 2/1) clay loam; 5% brown (10YR 5/3) biocasts; weak coarse sub angular 
blocky; firm; 8% pebbles, matrix-supported, angular to subrounded, and poorly sorted; gradual 
smooth. 
very dark gray (lOYR 2.5/1) clay loam; 10% brown (10YR 5/3) biocasts; weak coarse sub angular 
blocky; very firm; 10% pebbles, matrix-supported, angular to subrounded, and poorly sorted; abrupt 
wavy. 

Bw2 36-58 cm dark grayish brown (10YR 4/1.5) clay loam; 5% brown (lOYR 5/3) biocasts; moderate (midden) 
medium sub angular blocky; very firm; 15% burned limestone, matrix-supported; 5% pebbles, 
matrix-supported, angular to subrounded, and poorly sorted; clear wavy. 

Bwb 1 58-80 cm Unit IlIa; grayish brown (1 OYR 4/2) and 20% brown (7 .5YR 4/4) silty clay loam; 3 % very dark gray 
(10YR 3/1) biocasts; moderate [me prismatic; very hard; 5% pebbles, matrix-supported, angular to 
subrounded, and poorly sorted; gradual wavy. 

Bsslbl 80-136 cm grayish brown (lOYR4/2) and 30% dark brown (7.5YR4/3) silty clay; 10% very dark gray(lOYR 
3/1) vertical streaks; strong medium angular blocky; very hard; 5% pebbles, matrix-supported, 
angular to subrounded, and poorly sorted; few distinct slickensides; gradual wavy. 

Bss2bl 136-190 cm dark brown (7.5YR4/3) silty clay; 3% very dark gray (10YR 3/1) vertical streaks; moderate coarse 
angular blocky; very hard; 3 % pebbles, matrix-supported, angular to subrounded, and poorly sorted; 
common distinct slickensides; 1 % calcium carbonate filaments; gradual wavy; a 14C age of 4370±50 
(Beta- 81538) on bulk soil humates from a depth of 140 cm as extrapolated from BHT H. 
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Bsskbl 190-225 cm 

BCbl 225-275 cm 

Bklb2 275-299 cm 

Bk2b2 299-333 cm 

BCkb2 333-387 cm 

Cb2 387-400 cm 

dark brown (7 .5YR 4/3) silty clay; 3 % very dark gray (1 OYR 311) vertical streaks; moderate medium 
prismatic and angular blocky; very hard; common distinct slickensides; 1 % carbonate filaments; 1 % 
calcium carbonate nodules, 1 cm diameter; gradual wavy; a 14C age of 1 0,460±60 B.P. was obtained 
from bulk sediment humates from a depth of21O to 220 cm. 
dark brown (7.5YR 4/3) and 15% brown (7.5YR 5/3) clay loam; 2% very dark gray (lOYR 3/1) 
vertical streaks; weak coarse prismatic; very hard; few faint slickensides; 1 % calcium carbonate 
filaments; 1% calcium carbonate nodules; clear wavy; a 14C age of 1l,540±50 B.P. (Beta 81539) 
from bulk soil humates from a depth of 245 cm as extrapolated from BHT H. 
Unit IIa; strong brown (7.5YR 5/6) clay loam; 3% very dark gray (lOYR 3/1) biocasts; few iron 
manganese stains; weak medium sub angular blocky; very hard; 3% pebbles, matrix-supported, 
angular to subrounded, and poorly sorted; 50% calcium carbonate pendants on gravel bottoms, 1 to 
4 mm diameter; 5% calcium carbonate nodules, 1 cm diameter; gradual wavy. 
reddish yellow (7.5YR 6/6) clay loam; 3% very dark gray (lOYR 3/1) biocasts; weak coarse 
sub angular blocky; hard; 5% pebbles, matrix-supported, angular to subrounded, and poorly sorted; 
50% calcium carbonate pendants on gravel bottoms, 1 to 4 mm diameter; 2% calcium carbonate 
filaments; 1 % calcium carbonate nodules, 1 cm diameter; gradual wavy. 
reddish yellow (7.5YR 5/6,6/6) sandy clay loam; weak coarse sub angular blocky; hard; 5% pebbles, 
matrix-supported, angular to subrounded, and poorly sorted; 50% calcium carbonate pendants on 
gravel bottoms, 1 to 4 mm diameter; 4% calcium carbonate filaments; abrupt wavy. 
reddish yellow (7.5YR 5/6, 6/6) sandy clay loam; 70% pebbles, mostly grain-supported, 
subrounded, and poorly sorted; few calcium carbonate pendants on gravel bottoms, 1 to 2 mm 
diameter; 4% calcium carbonate filaments. 

BHT Y; T2 flood terrace; calcareous throughout. 

Al 

Bwl 

Bw2 

Bkss1 

Bkss2 

BC 

C1 

C2 

0-32 cm 

32-52 cm 

52-82 cm 

82-122 cm 

122-165 cm 

165-194 cm 

194--220 cm 

220-236 cm 

Unit IlIa; very dark gray (1 OYR 2.5/1) clay loam; moderate medium sub angular blocky; firm; 2% 
dark brown (7.5YR 4/3) biocasts; gradual smooth. 
dark brown (7.5YR 4/3) clay loam; moderate medium sub angular blocky; firm; 30% very dark 
grayish brown (lOYR 3/2) and very dark gray (lOYR 3/1) biocasts; gradual smooth. 
dark brown (7 .5YR 4/3) clay loam; weak coarse angular blocky; very hard; 3 % very dark gray (lOYR 
3/1) biocasts; 3% pebbles, matrix-supported, subrounded, and moderately well sorted; clear wavy. 
dark brown (7 .5YR 4/3) clay loam; moderate medium angular blocky; very hard; 3% very dark gray 
(lOYR 3/1) biocasts; 1 % pebbles, matrix-supported, subrounded, and moderately well sorted; 2% 
calcium carbonate filaments; common distinct slickensides; clear wavy. 
dark brown (7 .5YR 4/3) clay loam; moderate medium angular blocky; very hard; 1 % very dark gray 
(lOYR 3/1) biocasts; 2% pebbles, matrix-supported, subrounded, and moderately well sorted; 2% 
calcium carbonate filaments; common distinct slickensides; gradual smooth. 
dark brown (7.5YR 4/3) clay loam; weak medium coarse angular blocky; very hard; 5% pebbles, 
matrix-supported, subrounded, and moderately well sorted; 1 % calcium carbonate filaments; abrupt 
wavy. 
dark brown (7.5YR 4/3) clay loam; 40% pebbles, matrix-supported, subrounded to angular, and 
poorly sorted; abrupt wavy. 
brown (7 .5YR 4/4) clay loam; 60% matrix and grain-supported pebbles, subrounded to angular, and 
poor sorted. 

Gradall Trench; T2 flood terrace; calcareous throughout. 

A 
Bw1 

0-28 cm 
28-54 cm 

Unit IlIa black (lOYR 2/1) clay; moderate medium sub angular blocky; very hard; gradual wavy. 
very dark gray (l OYR 3/1) clay; moderate medium prismatic; very hard; 10% black (lOYR 2/1) and 
1 % yellowish brown (lOYR 5/4) biocasts; 3% pebbles, matrix-supported, angular, and poorly 
sorted; gradual wavy. 
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Bw2 54-77 cm dark brown (7 .5YR 4/3) clay; moderate medium prismatic and angular blocky; very hard; 10% very 
dark gray (lOYR 3/1) biocasts; 3% pebbles, matrix-supported, angular, and poorly sorted; gradual 
wavy. 

Bss1 77-100 cm dark brown (7.5YR 4/2) clay; moderate medium angular blocky; very hard; 10% black (lOYR 2/1) 
and 10% brown (7.5YR 5/3) biocasts; 10% pebbles, matrix-supported, angular, and poorly sorted; 
few distinct slickensides; gradual wavy. 

Bss2 100-125 cm brown (7.5YR 5/4) clay; moderate medium angular blocky; very hard; 10% very dark gray (lOYR 
3/1) biocasts; 5% pebbles, matrix-supported, angular, and poorly sorted; many prominent 
slickensides. 
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Appendix D: Estimating Rates of Burned Rock Discard: 
Results from an Experimental Earth Oven 

Jeff D. Leach, David L. Nickels, Bruce K. Moses, and Richard Jones 

Introduction 

In order to estimate the number of cooking events that 
a given scatter or pile of charred and fragmented rocks 
represents, it is necessary to have some understand
ing of the rates and processes of rock discard. Simply, 
how many times can a given stone be subjected to 
repeated heating and cooling before it fragments, and 
thus is discarded. Unfortunately, the answer is com
plex. Variables such as rock size, lithology, amount 
and type of fuel wood, length of exposure to heat, type 
of heat, pit morphology, cooking environment, and so 
on affect the rates at which rocks are broken and sub
sequently cycled from their systemic context to an ar
chaeological one. In addition, what constitutes an 
unusable (e.g., how small is too small) and thus dis
carded rock is poorly developed in hot-rock cooking. 
That is, one person's spent rock is another person's 
reusable one. 

Aside from some of the more obvious factors affect
ing the process of rock discard, the length of time a 
stone may be curated (Shott 1992) may be linked in 
no small way to raw material availability. In some en
vironments, where raw materials for cooking stones 
may be scarce, scavenging and recycling may be the 
norm. As a result, much of the archaeological burned 
rock in these settings may be small, having been ex
hausted through repeated use and curation (Camilli 
and Ebert 1992). Conversely, in areas where raw ma
terials for cooked stone are abundant, burned rocks 
may discarded at an accelerated rate. Therefore, raw 
material source may have an impact on the curation 
of stones used in hot-rock cooking and thus influence 
rates of discard. 

The current experiment focuses on discard rates for 
limestone cobbles typically available southeast of the 
Balcones Escarpment, and how this may be used to 
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model the time frame during which the massive pile 
of charred and fragmented rocks at the Culebra Creek 
site accumulated. As a result of our admittedly nar
row research focus, other characteristics of thermal 
alteration, such as color change, fracture type, and so 
on, were not systematically recorded (Pagoulatos 
1992). Nor were multiple experiments conducted that 
recorded fracture rates on various types of raw 
materials. 

Potential rates for burned rock discard were simulated 
in an experimental earth oven. Stones used in the ex
periment consisted oflimestone cobbles collected from 
the stream beds around Culebra and Helotes creeks 
(adjacent to the Culebra Creek site). The experiment 
included the cooking of several hundred pounds of 
food in an earth-oven. During the experiment, tem
peratures over a 39-hour period were monitored with 
thermocouples placed at strategic locations in the oven 
facility. The results of this experiment indicate a 
shorter effective use life for rocks in earth ovens than 
is currently being reported for the central Texas area 
(Black 1997; Black et al. 1997). This is important, as 
the survival versus failure of limestone rocks used as 
heat sinks in earth ovens has far reaching implications 
for burned rock research. Specifically, the rates at 
which rocks are discarded informs archaeologists 
about the rate at which the discard pile grew. Simply 
varying the number oftimes that a given rock or set or 
rocks is used may dramatically effect estimates of rock 
accumulation, from a few seasons, to millennium. 

The Experiment 

The experiment was established in an open area be
hind the lab at CAR. The area was less than ideal, due 
to the limited space, but did provide a water source in 
case of emergency. A pit measuring approximately 





1.3 0 m in diameter and 30 cm in depth was excavated. 
The overall shape of the pit was round and basin
shaped in profile. The substrate was a dry, clayey-loam 
(B-horizon) with some gravels and larger clasts 
present. 

Approximately 63 kgs (139 Ibs) of fuel wood was 
loaded into the pit. The wood included mostly (ca. 80 
percent) mesquite (Prosopis) and some oak (Quercus). 
Small pieces of unidentified wood species were used 
for kindling. The fuel wood was then lit with matches; 
no other artificial flammables were used. The fire was 
allowed to bum for about 30 minutes before 26 lime
stone cobbles weighing 91 kgs (ca. 200 lbs) were added 
to the pit. The cobbles weighed on average 3.5 kgs 
(7.7 Ibs) and ranged from 16-25 cm in overall length. 
The stones used in the experiment were collected from 
near the Culebra Creek site and are thought to repre
sent the same raw materials sources exploited by the 
inhabitants of the site. 

After about three hours the fire began to die down 
and a bed of coals had accumulated in the bottom of 
the pit. During the firing and subsequent heating of 
the limestone cobbles, every effort was made to keep 
the rocks in constant contact (on top of) with the burn
ing fuel wood. This was accomplished by constantly 
moving the stones around with sticks and shovels. In 
addition, the fuel wood was frequently hit with a stick 
to accelerate the accumulation of coals. Though not 
systematically monitored, the temperatures within the 
hot-rock bed during the initial firing ranged from 650°-
900°C. During the firing of the oven, no cobbles broke. 
However, several small fragments (spalls) came fly
ing out of the pit during the initial firing. 

Once the fuel wood had been sufficiently reduced to 
coals (3.5 hours), the now-hot rocks were spread in 
the bottom of the pit. Every effort was made to keep 
the thick (ca. 10 cm) bed of coals under the hot rocks. 
The rocks and coals were moved about in the pit with 
long sticks and shovels. Once the hot-rock bed was 
created, the pit was ready to be loaded with food. 

Sotol (Dasylirion wheeleri) bulbs and leaves, and 
prickly pear (Opuntia phaeacantha) pads were har
vested from th~ surrounding area. A layer of sotol 
leaves was placed on top of the hot rocks to act as 
insulation (note that the sotol leaves were not 
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weighed). At this point the oven created a tremendous 
amount of steam as the moisture in the green leaves 
vaporized as it came in contact with the hot rocks. 
Upon this first layer of insulate (packing material), 
34 kgs (751bs) of prickly pear (Opuntiaphaeacantha) 
pads were laid in the oven. The pads (food) were 
spread evenly over the bottom of the oven, ~overing 
the underlying insulate and hot rocks completely. On 
top of this, 15 kgs (33 Ibs) of deer meat and assorted 
vegetables wrapped in aluminum foil were placed in 
the center of the pit. A total of32 kgs (71 Ibs) of sotol 
hearts was then placed on top of, and around the food 
in the aluminum foil. The sotol hearts effectively cov
ered the underlying meat and vegetables and most of 
the prickly pear pads, forming a dome-shaped pile of 
food. On top of this, another 45 kgs (100 Ibs) of prickly 
pear pads were stacked in the oven, covering all the 
underlying food and insulate. The whole affair was 
then covered with another thick insulating layer of 
sotol leaves. The purpose of the upper layer of insu
late was to protect the food from the earthen cap that 
was then added to seal the oven (see below). Once 
finished, the entire mass of food rose approximately 
75 cm from the bottom of the pit. The loading of the 
food and insulate took approximately 10 minutes with 
four people. 

Once the food had been loaded and adequately pro
tected with the upper layer of insulate, 490 kgs (1,080 
lbs) of earth (clayey-loam) was mounded on top of the 
oven (Figure D-l). The sediment for the earthen cap 
was measured and weighed in buckets as it was placed 
on the oven. The volume of the earthen cap was an 
estimated .454 m3 of sediment (454.2 liters). The thick
ness of the cap varied across the oven, but averaged 
about 30 cm. It took approximately 20 minutes from 
the time the coals and hot rocks were spread in the bot
tom of the oven to completion of the earthen cap. 

Placement of the Thermocouples 

Four thermocouples were placed throughout the oven 
to monitor temperatures (Figure D-l). The first two 
were placed at the bottom of the oven in the heating 
element (hot-rock bed). Both thermocouples were 
placed between the rocks just above the coals, and 
near the center of the hot-rock bed (under the first 
layer of insulate). The thermocouples were located 





sotolleaves 
(pocking material) 

earthen cap 
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satalleaves 
(pocking material) 

Figure D-l. Schematic of the earth oven showing the various elements and the placement of the thermocouples. 

about 20 cm from each other. The third thermocouple 
was placed in the largest (ca. 25 cm diameter) ofthe 
sotol hearts in the center of the oven. This was ac
complished by drilling a small hole in the sotol heart 
with a lmife. The tip of the thermocouple was located 
near the center of the heart. The fourth thermocouple 
was placed between the sotol hearts and the upper layer 
of prickly pear pads. The thermocouple placement al
lowed us to monitor the long-term performance of the 
heating elements, the cooking and temperature of the 
food, and the overall performance of the oven. 

Temperature data was collected via the thermocouples 
and digitally displayed on a hand-held Omega® Mi
croprocessor Thermometer (Model HH21). The tem
perature data were monitored at regular intervals (see 
below) with the processor, and manually recorded in 
a field log. 
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Results 

The temperatures recorded (raw data) by the various 
thermocouples are provided in Table D-l and graphi
cally displayed in Figure D-2. The first temperature 
reading (noted as "0") was taken approximately five 
minutes after the earthen cap was finalized. As shown 
in Figure D-2, the temperature ofthe heating element 
started out just above 550°C, and quickly began to 
drop off in the first 5-7 hours. This is caused by the 
sudden drop in oxygen and dampening of the oven 
with the earthen cap; effectively smothering the fire. 
The thermocouple placed on top of the food rises at a 
much faster rate than the temperature recorded for the 
food (sotol heart). The more rapid rise in the tempera
ture recorded for the top of the oven is a function of 
the great amounts of steam as the moisture in the in
sulate and food is vaporized. The moisture in the 



Table D-l. Cooking Temperatures for the Various Components in the Oven 

All time is in hours and temperatures are in centigrade. 

Elapsed Time (hrs.) Top of Food 

0.00 39.00 

0.25 49.00 

0.50 58.00 

0.75 65.00 

1.00 69.00 

1.25 71.00 

1.50 72.00 

1.75 73.00 

2.25 75.00 

2.75 76.00 

3.25 76.00 

3.75 76.00 

4.25 76.00 

4.75 79.00 

5.25 79.00 

5.75 77.00 

6.75 78.00 

7.75 78.00 

8.25 79.00 

8.75 81.00 

9.25 86.00 

9.75 89.00 

10.25 91.00 

11.25 92.00 

12.50 93.00 

14.50 92.00 

17.50 90.00 

2l.25 87.00 

24.00 84.00 

26.00 84.00 

28.00 80.00 

31.00 79.00 

33.00 74.00 

34.00 75.00 

37.00 74.00 

39.00 7l.00 

vegetal material in the oven creates a moist cooking 
environment. This steam, which rises in the oven, 
causes the hotter temperatures at the top of the oven. 
This is similar to the steam that rises from a pot of 
boiling water when the lid is removed. The food on 
the other hand, while rising in temperature, increased 
at a much slower rate in the fIrst fIve or so hours. If 

Food Heating Heating 

(So tol hear t) element element 
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34.00 554.00 583.00 

34.00 438.00 435.00 

33.00 412.00 396.00 

35.00 390.00 371.00 

37.00 373.00 356.00 

40.00 352.00 342.00 

43.00 334.00 330.00 

46.00 322.00 316.00 

53.00 295.00 297.00 

58.00 277.00 282.00 

63.00 255.00 265.00 

68.00 236.00 248.00 

70.00 224.00 237.00 

75.00 211.00 224.00 

76.00 208.00 223.00 

79.00 204.00 21l.00 

8l.00 200.00 206.00 

85.00 195.00 20l.00 

88.00 192.00 194.00 

90.00 186.00 188.00 

92.00 184.00 189.00 

92.00 181.00 179.00 

96.00 179.00 178.00 

102.00 168.00 17l.00 

109.00 168.00 170.00 

108.00 166.00 165.00 

106.00 164.00 160.00 

106.00 158.00 154.00 

107.00 152.00 146.00 

106.00 146.00 142.00 

105.00 138.00 141.00 

104.00 13l.00 131.00 

103.00 119.00 124.00 

100.00 101.00 115.00 

96.00 95.00 105.00 

91.00 90.00 97.00 

the reader will recall, the thermocouple placed in the 
sotol heart is monitoring the temperature of the inside 
of the food and thus took longer for the "core" of the 
food to heat up. It was not until about 6-7 hours after 
sealing the oven that food actually reached the tem
peratures experienced at the top of the oven. As the 
amount of available moisture in the oven decreased 
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Figure D-2. A line plot of the temperatures recorded within the various components of the oven. 

through evaporation, the temperatures at the top of 
the oven became more reflective of the overall tem
peratures in the oven and not as much a function of 
the steam generated early on in the cooking process. 

After about 10-15 hours, the temperature of the heat
ing element started to level off and drop at a much 
slower rate. During this time period the food and top 
of the food leveled out around 100DC. The food tem
perature stayed at or above 1 OODC until 3 2 to 35 hours, 
when the temperature started to drop. After about 33 
hours, an abrupt drop in temperature is noted in the 
heating element. This coincides with the beginning of 
a light rain. The increasing cool moisture from above 
contributed to the drop in temperature. After this point, 
the temperatures throughout the oven began dropping. 

We decided to open the oven after 39 hours, before 
more intensive rains were expected to begin. 

The oven was opened by pulling back the earthen cap 
with shovels. Once the soil was sufficiently cleaned 
from the cap, the sotolleaf packing overlying the fIrst 
layer of food (prickly pear) was removed. While the 
surface earthen cap never felt warm, the upper layer 
of packing was still warm to the touch.! One layer of 
food at a time was removed from the oven. The sotol 
hearts were sweaty, brown (somewhat caramelized) 
and sweet smelling. The only material charred in the 
pit was the fIrst layer of soto1 leaves placed directly 
on top of the hot rocks. The hot rocks were still hot to 
the touch. 

! It is the authors' opinion that if the surface of the earthen cap ever gets hot, the cap is too thin or is the 
wrong material (e.g., too coarse/porous). As the object is to cook the food, any heat loss through the cap will 
only hinder that process. If less than ideal sediments are available, thick earthen caps may mitigate excess loss 
of heat through the cap. In either case, more is better. 
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The Hot Rocks 

The goal of the study was to monitor the fracturing of 
the rocks as they were heated and subsequently cooled 
when the oven was sealed. As mentioned above al-, 

To assess how the rocks performed during reuse, a 
second oven was built in the same pit. The procedures 
for the second oven followed much the same protocol 
outlined for the first. This included the same amount 
of wood, same length of heating of the stones, etc. 
Insulate, prickly pear, and sotol hearts were loaded in 
the second oven. Sediment for the earthen cap included 
soil from the first firing and sediment scraped from 
around the immediate area. The second cap was not 
weighed or measured but was consistent with the thick
ness of the first cap. Also note that the temperatures 
through the cooking process were not systematically 
monitored. 

though several spalls had been noted during the firing 
of the oven, only a single rock fractured at this time. 
However, closer examination of the rocks after 39 
hours of cooking revealed that 23 of26 rocks showed 
evidence of cracking; many had multiple cracks. It 
was also interesting to note that many of the rocks did 
not exhibit visible cracks until several hours after they 
had been removed from the oven. 

a 

b 

Table D-2. Analysis of the Burned Rocks after Two Cooking Events 

Size" 
Number of 

Qty. 
fracturesb Comments 

1 0 46 

2 1 6 

2 26 

3 15 

4 3 

5 1 

3 1 12 1 has 2 cracks 

2 24 1 has crack in middle; 1 has 2 cracks 

3 27 1 has 2 cracks 

4 7 

5 2 

6 2 

4 1 11 

2 12 

3 5 1 has 2 cracks in center 

4 7 1 has 2 cracks 

5 5 

6 1 

7 1 

5 1 3 1 has 1 crack in center 

2 1 

4 1 

Size categories: 1=2-4 cm; 2=4-8 cm; 3=8-12 cm; 4=12-16 cm; 5=16-20 cm; 6=20-24 cm; 7=>24 cm. Burned 
rock less than 2 cm in length was not recorded. 

The number of fracture patterns is something that we monitored on the archaeological burned rock recovered from 
~ulebra ~reek. The data, however, are not used in the discussion in this appendix. The data are simply presented for 
informatlOnal purposes. 
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Following the second firing, all 26 rocks (27 count
ing the cobble that split during the first firing) frac
tured into numerous pieces (Table 0-2). After only 
two firings, the original 26 rocks were reduced to 217 
pieces (note that this does not include the numerous 
spalls [< 2 cm] that littered the bottom of the pit). 
During the initial firing of the second pit, many of the 
rocks that showed multiple fractures began breaking 
as the stones were heated. However, most of the stones 
were still intact when the oven was loaded with food 
and sealed for the second time. Thus, it appears that 
most of the fracturing took place after the oven had 
been sealed. Many of the stones literally broke in our 
hands as they were pulled from the bottom of the oven 
following the second firing. Of the 217 pieces of 
burned and fractured rocks, many of the now-smaller 
stones exhibited numerous cracks. 

Discussion and Conclusion 

This experimental study considered discard rates for 
limestone cobbles heated in an earth oven. More spe
cifically, we were interested in the number of uses in 
an earth oven we could expect from cobbles collected 
from sources near the Culebra Creek site. In addition, 
an oven similar in size to the hot-rock beds documented 
in the central portion of the Culebra Creek midden 
was constructed. While less than ideal, the experiment 
did provide insight into discard rates. 

Citing the work of Tunnel and Madrid (1990), Black 
(1997) suggests that limestone rocks used in earth ov
ens may be reused in as many as four heating epi
sodes. However, the ovens documented by Tunnel and 
Madrid are very different from those discussed by 
Black. For example, the ovens documented by Tun
nel and Madrid are large, rock-lined earth ovens used 
to pit bake sotol and agave for making an intoxicating 
beverage known as sotol in modem and historic vifiatas 
of eastern Chihuahua. These features are about three 
meters across and as much as 2.5 m deep (Tunnel and 
Madrid 1990: 153-155). The walls of the pits are nearly 
vertical and lined with large stones (both limestone 
and igneous rocks are used). Importantly, the heating 
ofthe rocks for the cooking of the sotol and agave is 
not accomplished by building a fire in the bottom of 
the pit and throwing rocks on top of the fire. Rather, 
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the bottom half of the pit is a domed-shaped fill of 
rock with a fire box underneath (Tunnel and Madrid 
1 990:Figure 7). The rocks are heated from a fire built 
underneath the bottom layer of rocks. The fire box is 
accessed from the outside of the pit via a ramp cut 
down to the bottom of the pit. The arrangement is very 
similar to an horno for bread making. 

Though not explicitly stated by Tunnel and Madrid, 
this system of heating the rocks differently effects the 
rocks depending on the distance of the stones from 
the actual fire. In northern Chihuahua, near the town 
of Janos, similar pits have been documented (Brown 
and Leach 1997). Here, the large pits, similar in size 
to the ones documented by Tunnel and Madrid, are 
lined with large stones (mostly basalt, but some lime
stone is used), but the fire box is not a part of the 
feature. Instead, the bottom of the pit is left unlined 
with stones. A large fire is built in the bottom of the 
pit and stones are thrown in. After the fire dies down, 
the bed of coals and now-hot rock bed is used to cook 
the sotol and agave. The majority of the stone making 
up the heating element is discarded following each 
firing, whereas the stones lining the side of the pits 
can survive as many 20-30 firings before requiring 
replacement. The Mescalero Apache are known to 
discard all the heating element rocks in earth ovens 
used for pit-baking agave, as the rocks are "no good," 
having been compromised (as evidenced by cracks) 
from the first firing (David Carmichael, personal com
munication 1997). 

We suggest that the large, rock-lined pits of Chihua
hua used to cooked sotol offer powerful analogs for 
understanding hot-rock cooking. They do not, how
ever, provide one-to-one correlates for estimating dis
card rates for limestone rocks in the morphologically 
smaller features that are documented in the many sites 
of central-south Texas. The Chihuahuan examples 
clearly demonstrate that the location of the stone 
within the pit and how long it was exposed to heat can 
directly effect the use life ofthat stone. Simply, rocks 
in constant contact with heat during the initial and 
subsequent firings will be subject to greater rates of 
discard. Whereas stones making up the walls of the 
pits and those located on the periphery of the "fire," 
will have longer use lives. 



Why then is the number of times a rock can be reused 
so important? At a basic level, as pointed out by Black 
and others (1997), knowing that a pile of rocks (mid
den) represents hundreds if not thousands of cooking 
events, can have a sobering effect on the would-be 
investigator. More importantly, researchers (Black 
1997; Black et al. 1997) use these minimum numbers 
of uses as a proxy for the length of time it must have 
taken for the midden to form under expected curation 
rates. More often than not, discard rate estimates of~ 
ten bring the features in line with the date ranges rep
resented by the projectile points recovered from the 
same feature. 

The experimental data presented here suggest that the 
limestone rocks that made up the midden (discussed 
as anthromantle in Chapter 7) at Culebra Creek may 
have been discarded after only a few uses. In fact, 
many of the burned and fragmented rocks recovered 
from Culebra Creek excavations broke when removed 
from excavation levels, suggesting that the stones were 
originally cracked and possibly discarded early as 
documented among the Mescalero Apache. This, as 
pointed out at the beginning of the appendix, may have 
much to do with a readily available supply of stones 
in the immediate environ. 

The current study was a useful exercise for the Cul
ebra Creek investigators. The digging, collecting, and 
firing of an earth oven, even a small one, provides 
some idea of the level of effort needed to make a liv
ing from bulk processing (i.e., labor intensive). It is 
hoped that future investigators follow the lead of Black 
(1997) and Black and others (1997) and provide some 
estimates of rock discard, while supporting their in
ferences about rates of discard and formation oflarge 
rock features with systematic (and replicable) 
actualistic tests. It is only through this process that we 
will truly understand these impressive masses of 
burned rock and the role(s) they played on the larger 
hunter-gatherer landscape. 
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Appendix E: Artifact Data 

Table E-l. Diagnostic Artifacts from 41BXl26 

Area Type Interval Subarea Provenience 
Levell 

Invest. 
Elev 

A Butted Knife biface Late Archaic TU 6 3 CAR 

A Marshall Late Archaic BHTS 2 CAR 

A Monten Late Archaic TU 1 2 CAR 

A Mantell Late Archaic TU 1 4 CAR 

A Mantell Late Archaic STB 1 CAR 

A Pedernales Late Archaic TU2 1 CAR 

B Langtry Middle Archaic Block Excav. TU 19 3 CAR 

B Monten Late Archaic Block Exca v. TU 12 1 CAR 

B Bulverde Late Archaic Block Exca v. TU 16 5 CAR 

B Castroville Late Archaic Block Excav. TU 16 1 CAR 

B Pedernales Late Archaic Block Excav. TU 18 3 CAR 

B Pedernales Late Archaic Block Excav. Unit C 5 Price 

B Uvalde Early Archaic Central Core TU8 5 CAR 

B Castroville Late Archaic Central Core TU 8 3 CAR 

B Ellis Late Archaic Central Core TU 8 2 CAR 

B Martindale Early Archaic Central Core TU9 6 CAR 

B Nolan Middle Archaic Central Core TU9 2 CAR 

B Castroville Late Archaic Central Core TU9 3 CAR 

B Marshall Late Archaic Central Core TU9 2 CAR 

B Pedernales Late Archaic Central Core TU9 2 CAR 

B Pedernales preform Late Archaic Central Core TU9 2 CAR 

B Clear Fork gouge Early Archaic Framework Unit 18 3 Wood 

B Guadalupe tool Early Archaic Framework UnitD 9 Price 

B La Jita Middle Archaic Framework UnitD 2 Price 

B Nolan Middle Archaic Framework UnitD 5 Price 

B La Jita Middle Archaic Framework TU7 5 CAR 

B Pedernales Late Archaic Framework GT 2 CAR 

B Bulverde Late Archaic Framework Trench G 9 Price 

B La Jita Middle Archaic Periphery BHTO Backdirt CAR 

B Ben Middle Archaic Periphery TU 11 7 CAR 

B Carrizo Middle Archaic Periphery TU 11 4 CAR 

B Carrizo Middle Archaic Periphery TU 11 4 CAR 

B San Gabriel biface Trans. Archaic Periphery Trench G Backdirt Price 
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Table E-l. continued 

Area Type Interval . Subarea Provenience 
Levell 

Invest. 
Elev 

B Pedernales Late Archaic Periphery BHTO 100.373 CAR 

B Pedernales Late Archaic Periphery BHTO Backdirt CAR 

B Marcos Late Archaic Periphery BHTP Backdirt CAR 

B Montell Late Archaic Periphery BHTP Backdirt CAR 

B La lita Middle Archaic Periphery Unit 17 2 Wood 

B Castro ville Late Archaic Periphery BHTX 1 CAR 

B Langtry Late Archaic Periphery Surface* Surface Price 

B Pedernales Late Archaic Periphery Trench G Backdirt Price 

B Montell Late Archaic Periphery TU 11 1 CAR 

B Pedernales preform Late Archaic Periphery TU 11 4 CAR 

B Williams Late Archaic Periphery TU 11 2 CAR 

B Pedernales Late Archaic Periphery Unit 17 3 Wood 

B Bulverde Late Archaic Periphery Unit 20 3 Wood 

B Darl Late Archaic Periphery Unit 20 5 Wood 

B Darl Late Archaic Periphery TU4 5 CAR 

B Darl Late Archaic Periphery TU4 6 CAR 

B Montell Late Archaic Periphery TU4 3 CAR 

B Castroville Late Archaic Periphery Unit A 1 Price 

B Nolan Middle Archaic Nolan Compo TU 12 3U CAR 

B Nolan-like Middle Archaic Nolan Compo TU 12 3U CAR 

B Tortugas Middle Archaic Nolan Compo TU 14 4U CAR 

B Nolan Middle Archaic Nolan Compo TU 16 3L CAR 

B Nolan Middle Archaic Nolan Compo TU 16 3L CAR 

B Langtry Middle Archaic Nolan Compo TU 17 4L CAR 

B Nolan Middle Archaic Nolan Compo TU 17 4L CAR 

B Nolan Middle Archaic Nolan Compo TU23 3L CAR 

B Castroville Late Archaic Unknown BHT? Backdirt Price 

B Castroville Late Archaic Unknown BHT? Backdirt Price 

C Pedernales Late Archaic N1080E929 Surface CAR 

C Pedernales Late Archaic Unit E 4 Price 

C Pedernales Late Archaic Trench C Backdirt Price 

C Bell Middle Archaic Unit 5 3 Wood 

C Martindale Late Archaic Unit 16 3 Wood 

* Midway between Trenches H and lon the floodplain. 
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Table E-2. Cultural Material from Excavation Units 

" 
~ 

= ~ 0 

'" 
00 ~ 

'" I- "d " Remarks 
'" " " " 6 " "" - '" " c; '" - "" c; ~ " " " == "" 1: c; "" ~ 

" 'a ... I- :§ 0 
"0 :a I- " 0 = 0 '0 U 

< ;;;I ..l U ~ ;;;I Ilo.. .... u .... 
A C-l I I 2 154 98.17 

2 I 2 1 1 274 -

3 1 3 420 80.42 

4 2 I 550 158.75 
5 I 342 134.88 

6 40 0 
7 18 0 

Subtotal 1 7 6 0 2 1798 
C-2 I I I 1 257 

2 1 207 
Subtotal 1 1 1 464 

C-3 1 I 129 
2 1 3 139 

3 1 2 1 1405 
4 36 
5 27 

6 18 
7 17 

8 6 
9 0 

10 0 
Subtotal 1 3 4 1 0 1777 

C-6 1 2 39 
2 3 2 191 

3 1 1* 344 * Butted knife biface 
4 131 

5 45 
6 22 
7 31 

Subtotal 1 3 4 0 0 803 
C-A 1 4 

2 22 
3 45 

4 25 
5 3 

6 2 
Subtotal 0 0 0 0 0 101 

C-B 1 1 13 
2 8 

3 2 
4 0 
5 1 

Subtotal 0 0 0 0 1 24 
C-C 1 19 

2 8 
3 6 
4 0 
5 2 

Subtotal 0 0 0 0 0 35 
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Table E-2. continued 

~ . ., 
= ~ 
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'" 
Vi OJ 

" '" .. "CI 6 Remarks 
'" " " " - '" " t.I Q. 

'" - Q. 
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OJ Q. 
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A CoD 1 37 
2 3 

3 2 
4 21 

5 12 
Subtotal 0 0 0 0 0 75 

C-E 1 10 
2 10 

3 0 
4 1 

5 2 
6 7 

Subtotal 0 0 0 0 0 30 
P UNK 3 3 
Subtotal 3 0 0 0 0 3 

B C-4 1 1 1 233 
2 1 166 

3 2 2 1 522 
4 1 2 1701 

5 1 1 523 
6 1 260 

7 103 
8 34 

9 111 
10 0 

Subtotal 2 3 6 0 3 3653 
C-5 1 119 

2 2 330 

3 30 
4 70 

5 39 
6 34 

Subtotal 0 2 0 0 0 622 
C-7 1 1 3 341 181.48 

2 2 376 77.62 

3 1 464 103.11 

4 1 372 105.37 
5 1 737 302.31 

6 2 2 2 425 79.9 

7 1 349 17.86 
8 130 12.1 

Subtotal 3 9 3 0 1 3194 
C-S 1 3 945 88.85 

2 1 840 98.14 
3 4 1 383 68.42 

4 1 431 47.9 
5 1 2713 90.58 

6 1 1403 125.43 
Subtotal 0 7 2 0 3 6715 
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Table E-2. continued 

" ~ c 
'" c 

'" 
rZi '" " '" .. "C e Remarks 

'" " " " '" " " c:>. '" 
_ c:>. 

'" .... <:i " " C':I g. :5 C':I c:>. ~ 
" ;>- .. C':I :::: .... .~ .. c " '" :::: c .c: '" '" .c: U 
< ~ 

'"" 
U ~ ~ U ~ E-<U r.. 

B C-9 1 1 1 519 -
2 2 1 4 686 136.95 

3 1 425 24.08 
4 2 1 361 18.76 

5 2 2 1709 21.08 
6 2 1 1 1597 17.58 

Subtotal 1 8 6 0 6 5297 
C-I0 1 1 146 

2 1 1 321 
3 1 1 213 

4 80 
Subtotal 1 2 1 0 1 760 

C-ll 1 3 I 728 
2 1 2 1 466 
3 1 4 1 835 
4 2 3 2 3 1368 
5 1 3 3 618 

6 1 I 2 262 
7 1 1 211 

Subtotal 6 15 10 0 6 4488 
C-12 1 1 250 

2 341 
3 I 1 2 250 
4 251 
5 144 

Subtotal 0 1 1 0 3 1236 
C-13 1-4 3 190 

5 1 121 

6 1 24 
Subtotal 0 4 1 0 0 335 

C-14 1 5 199 -
2 1 1 5 323 -

3G 0 295.77 
3D 2 2 87.78 

3L 10 10 -
4G 0 357.66 

4D 2 2 1 5 121.46 
4L 2 2 366.95 
5 1 173 135.85 

Subtotal 1 3 27 0 1 714 
C-15 1 1 174 -

2 1 2 13 324 200.68 
3G 240.17 
3D 1 1 4 6 49.5 
3L 3 3 95.31 
4G 339.46 
4D 3 3 45.21 
4L 2 2 4 115.57 
5 1* 274 232.08 *Graver 

Subtotal··· 2 6 25 0 0 788 
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Table E-2. continued 

" 
~ . ~ 

I: ~ 
0 

I: 

'" 
00 Ol 

" '" .... "" e Remarks 
'" " " " '" " " I'!. '" - I'!. Ol - -.; " 
OJ ~ I'!. c: Ol I'!. 

" .. .... Ol 0 o:Q ~ .... I: " 0 ::: I: -= 'c U < ;:J '"' U ~ ;:J U ~ E-<U r.. 

B C·16 1 2 1 l76 · 
2 1 13 322 · 

3G 21 230.75 
3U 1 4 261 56.22 
3L 3 2 174 89.58 
4U 3 118 146.15 
4L 2 339 156.58 
5 4 1 279 · 

Subtotal 2 0 31 0 4 1690 
C·17 I 1 7 234 · 

2 I 2 302 282.11 
224.33 

3U 2 1 4 7 48.72 
3L 2 2 79.56 
4U 1 3 4 75.66 
4L 2 2 4 145.25 
5 1 156 49.9 

Subtotal 2 6 19 0 2 709 
C·1S 1 4 230 · 

2 4 248 · 

3U 1 3 1 5 241.85 

3L I 1 
4U I 1 2 96.17 

4L 1 1 90.42 
4G 1 I 320.66 

5 1 I 255 103.21 
Subtotal 1 4 14 0 1 743 

C-19 I 1 2 236 · 

2 3 7 355 60.41 
3G 734.42 

3U 1 1 31.49 
3L I 1 77.74 
4U I I 203.96 
4L 0 169.55 

5 I I 106 100.77 
Subtotal 0 5 12 0 1 700 

C-20 I 2 3 228 · 

2 1 2 261 242.14 

3G 850.91 
3U 1 I · 

3L 0 48 

4G 2 2 · 

4U 1 1 132.72 

4L 2 2 220.5 
5 I 121 19.2 

Subtotal 0 3 12 0 0 616 
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Table E-2. continued 

"' -; = 0 = 
Ul 

~ COl 

"' Ul .. "'" 6 Remarks 
Ul "' "' "' - Ul " '" "" Ul - "" '" COl "" -= COl ;:: "' "' co :::: co "" ~ 

"' .. .. 0 e:= .. c: "' 0 :::: = .c: '0 U 
< ;; ...l U '" ;; U ~ E-<U '"' 
B C-21 1 I 2 168 -

2 1 2 4 395 224.81 

3U I 5 6 70.21 
3L 1 1 -

40 669.27 
4U 0 -

4L 1 1 3 5 144.79 
5 2 95 74.25 

Subtotal 2 7 15 0 0 670 
C-22 1 6 231 -

2 1* 5 191 176.37 *Drill 
3U 0 -

3L 2 2 
30 1 1 367.16 
4U 1 I 80.28 

4L I 1 -

5 1 I 60 231. 92 

Subtotal 2 0 16 0 0 487 
C-23 1 1 3 222 -

2 3 335 78.41 
30 127.16 

3U 1 1 73.38 
3L 1 1 111.52 

40 357.71 
4U 1 1 74.93 
4L 0 74.4 
5 112 114.33 

Subtotal 1 1 8 0 0 672 

P-A 1 1 10 1 408 11. 73 
2 1 3 39 1.43 

3 1 1 1 70 55.81 
4 2 7 2 760 38.36 

5 4 440 18.91 
6 1 3 303 10.82 

7 1 4 3 408 14.8 
8 129 14.89 

9 1 85 -

10 21 -
11 1 19 -

12 15 117.5 
13 47 0.62 
14 1 16 -
15 15 -

Subtotal 4 15 29 0 1 2775 
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Table E-2. continued 

,-, 
=-> ... 
-= :: = -= 

til ~ co 
til ... "Cl " Remarks til " " " 6 til " '"' ~ til - ~ co ... 0:; " '"' co ~ C co ~ 

" 
;> ... co =: = '0 :c ~ ... -= =-> = =: -= .c 'c U < ;:J ...l U == ;:J u ~ "..u r.. 

B P·B 1 2 87 5.6 
2 76 13.48 
3 59 23.64 
4 57 89.71 
5 64 15.94 
6 8 161 0.21 

7 1 8 68 4.92 
8 2 187 3.93 

9 2 4 49 3.52 
10 2 7 47 4.64 

11 3 23 . 

12 16 4.1 

13 9 0.16 
14 2 -

15 2 0.25 

16 5 0.33 
Subtotal 3 6 30 0 0 912 

p·c 1 265 23.79 
2 1 106 2.42 

3 10 11.74 
4 2 138 34.41 

5 2 1 427 15.94 
6 149 0.21 

7 2 1* 96 2.75 *Goue:e 
8 1 1* 150 3.82 *C1ear Fork Tool 

9 49 3.63 
10 70 17.87 
11 55 -
12 52 -

13 27 0.66 

Subtotal 0 7 1 0 1 1594 
P·D 1 1 6 608 28.85 

2 3 1 1 244 38.04 
3 2 6 4 389 41.06 

4 1 2 4 689 9.68 
5 3* 1 1 444 10.12 * 1 is a graver 

6 1 2 299 14.02 
7 1 1 838 271.99 

8 2 1 315 2.71 
9 3* 3 576 22.99 * 1 is a Guadaluoe Tool 

10 1* 4 692 10.7 *Gouge 

11 256 40.14 
12 192 -

Subtotal 5 14 27 0 2 5542 
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Table E-2. continued 

'"' ~ c 
.E c 

<Il 
CI:l '" <Il ... ... "" 6 Remarks 

<Il '"' '"' '"' - <Il '"' '" C. <Il 
_ C. 

'" '" c. ] '" .... '"' '"' '" :::: '" c. ~ 
'"' ... ... .. .... .-... c '"' .. :::: c .c .. .. .c U 
< ;;J ..l U =:i ;;J U ~ "",U "" 
B W-17 A 2 2 129 

B I I 65 

C I 1 70 
D I 52 

Subtotal 4 0 3 0 2 316 
W-18 A I 20* 211 *Inc1udes I Clear Fork gouge 

Subtotal 1 0 20 0 0 211 
W-19 A 2 12 72 

B 15 
C 8 

D 2 7 
ElF I 52 

G 20 

H 1 2 12 
I 15 

J 2 22 
Subtotal 4 0 18 0 0 223 

W-20 A 2 109 
B 3 III 

C 1 103 
D 94 

E 1 77 
F 2 83 

G 1 58 
Subtotal 0 0 8 0 2 635 

W-21 A 4 51 

? 54 
Subtotal 0 0 4 0 0 105 

W-22 A 2 236 .5_rn2 unit 

Subtotal 2 236 
W-23 A 2 78 .5-rn2 unit 

Subtotal 2 78 
W-24 A 262 .5_rn2 unit 

Subtotal 262 
W-25 A 434 .5_rn2 unit 

Subtotal 434 
W-26 A 122 .5-rn2 unit 

Suh10tal 122 
C P-E 1 1 5 31 7.29 

2 17 25.55 
3 48 4.05 
4 1 25 7.5 
5 149 18.43 

6 I 32 19.31 
7 11 8.84 

8 42 5.74 
9 16 8.53 
10 98 -

Subtotal 0 1 6 0 1 469 
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Table B-2. continued 

~ 
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C P-EIF' 1 1 3 135 55.75 

2 1 96 -
3 1 41 10.8 
4 1 20 14 

5 26 -
6 1 53 44.88 

7 2 45 5.73 
8 150 -

9 1 1 29 42.72 
Subtotal 1 2 9 0 0 595 

P-F 1 33 1.6 
2 1 30 2.92 

3 1 11 5.2 
4 1 34 0.12 
5 26 20.5 

6 1 60 24.29 
7 1 25 49 

8 23 7.63 
9 1 1 33 11.63 

10 11 6.1 
11 34 1.42 

12 25 18.6 
13 14 3.33 

14 19 -
15 20 1 

Subtotal 0 2 5 0 0 398 
W-l A 4 

B 18 

C 1 3 
D 0 

Subtotal 0 0 1 0 0 25 
W-2 A 1 19 

B 1 16 
C 14 

D 14 
Subtotal 1 0 1 0 0 63 

W-3 A 0 
B 1 1 9 

C 0 
D 1 1 

Subtotal 0 1 2 0 0 10 
W-4 A 1 37 

B 7 

C 1 1 6 
D 0 

Subtotal 0 0 2 0 1 50 
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Table E-2. continued 
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'" I:: ~ 
::> I:: 

'" 
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'" '" .... -= 6 Remarks 
'" '" '" '" - '" '" tJ Co .J!l - Co tJ ~ Co os ..... '" '" ~ I:: os Co "' '" .. .... ::> ...... -.... I:: '" ::> I:: -= .= ::> -= U 

< ;:;J .... U =:I ;:;J U Il-. E-<U r-. 

C W-5 A 2 11 
B 1 16 

C 1 6 
D 1 

E 0 
Subtotal 2 0 2 0 0 34 

W-6 A 1 8 
B 57 

C 21 

D 7 

Subtotal 0 0 1 0 0 93 
W-7 A 1 8 

B 1 4 
C 2 

Subtotal 0 0 2 0 0 14 

W-8 A 2 2 51 
B 1 12 

C 0 
Subtotal 2 0 3 0 0 63 

W-9 ALL 17 .5_m2 unit 

Subtotal 17 

W-10 A 5 19 
B 17 

C 0 
D 2 

Subtotal 0 0 5 0 0 38 
W-ll A 2 146 

B 3 51 

C 1 5 
D 2 

Subtotal 0 0 6 0 0 204 .. 

W-12 A 13 

B 1 6 
C 6 

D 0 
Subtotal 0 0 1 0 0 25 

W-13 A 1 2 
B 2 3 

C 2 
D 1 

Subtotal 2 0 1 0 0 8 
W-14 A 1 3 44 

B 11 

C 4 
Subtotal 1 0 3 0 0 59 
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Table E-2. continued 
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OJ 
c: ~ 
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'" 
iil eo; 

OJ 

'" ... 't:l e Remarks 
'" OJ OJ 

" '" '" OJ CI. '" CI. 
eo; .... c; '" 

OJ ~ CI. C OJ .9-
OJ .. ... ~ 0 

"0 0:: ... c: '" 0 c: ..c: 'Q ..c: U 
< P ...:I U >I:i P U ~ Eo< U iii;.; 

W-IS A 0 
B 0 

C 0 
D 2 

? 2 

Subtotal 0 0 0 0 0 4 

W-16 A* 1 40 .5-m2 unit 
Subtotal 1 40 

Notes: "C-I" denotes CAR's 1997 Unit I; "P-A" denotes Price's 1995 Unit A; "W-I" denotes Wood's 1993 Unit 1. 
"3U"=LeveI3, Upper 5 cm; "3L"=LeveI3, Lower 5 cm; "3G"=aIl10 cm of Level 3. 
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Table E-3. Length (L) of Complete Flakes by Unit and Level 

L (em) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2 

16 13 

13 8 

10 5 

2 3 

Unit 12 
3U 3L 4U 4L 5 

11 16 5 

9 14 6 

9 

7 

Total 42 29 29 0 38 0 12 

Mean L 2.05 2.03 1.93 2.03 1. 75 

L (em) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2 

3 5 

2 15 

15 

4 

2 

Unit 14 
3U 

13 

12 

8 

2 

3 

3L 4U 4L 

7 9 

886 

2 2 2 

2 

2 

5 

2 

1 

4 

3 

Total 6 41 38 13 21 19 11 

MeanL 2.17 2.59 2.21 2.85 2.24 2.05 3.18 

L (em) 2 

125 

2 7 2 

3 11 

4 3 

5 

6 

7 

8 

9 

10 

Unit 15 
3U 3L 4U 4L 5 

4 3 5 7 

12 9 5 8 

341 

5 2 2 2 

2 

Total 24 8 19 21 18 13 11 

Mean L 2.75 1.63 2.26 2.62 2.67 2.62 2.27 
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L (em) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

5 

3 

2 

2 

5 

14 

7 

6 

2 

Unit 16 
3U 3L 4U 4L 5 

9 13 5 

10 8 9 4 

3 5 6 11 

3 

9 

1 

3 

4 

5 

Total 10 35 34 0 30 20 26 

Mean L 2.7 2.71 2.79 2.1 2.9 2.88 

L (em) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

3 

4 

6 

2 

5 

3 

Unit 17 
3U 

11 

19 

6 

5 

4 

3L 4U 

1 

2 

1 3 

3 5 

4L 5 

5 

6 8 

2 6 

4 2 

Total 15 9 46 7 13 13 22 

Mean L 2.6 2 2.5 4 3.62 3.08 2.45 

L (em) 1 

1 5 

2 5 

3 1 

4 3 

5 2 

6 

7 

8 

9 

10 

2 

Unit 18 
2 3U 3L 4U 4L 5 

8 9 9 6 
10 2 10 6 3 

2 16 5 2 9 

9 2 

Total 18 21 37 0 27 11 20 

Mean L 2.89 1.86 2.76 2.41 3.27 2.4 



Table E-3. continued 

L (em) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2 

3 

19 II 

4 7 

2 

Unit 19 
3U 3L 4U 4L 5 

10 3 6 

4 3 3 5 2 

4 3 2 2 

2 2 2 2 

2 

Total 24 24 20 10 11 9 8 

Mean L 2.13 2.63 1.9 3.3 2.55 2.67 1.25 

L (em) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

6 

4 

3 

2 

3 

Unit 20 
2 3U 3L 4U 4L 5 

5 5 6 

18 20 2 2 5 

47422 

4 

2 

Total 18 30 38 6 9 3 8 

Mean L 2.83 2.47 2.42 2.67 1.67 2.67 2.75 

Unit 21 
L (em) 2 3U 3L 4U 4L 5 

1 3 4 2 

2 4 24 7 3 8 

3 7 2 4 

4 2 

5 2 3 

6 3 

7 

8 

9 

10 

Total 10 38 18 3 1 15 0 

Mean L 2.4 2.37 3.44 2 2 2.47 
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L (em) 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

5 

7 

9 

2 

4 

4 

2 

Unit 22 
3U 

2 

7 

4 

4 

3L 4U 

7 

2 6 

1 

2 

4L 

6 

8 

3 

5 

3 

Total 23 11 18 5 15 18 5 

Mean L 2.39 2.18 3 3 1.87 2.94 1.6 

L (em) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2 

3 8 

15 20 

16 

5 

1 

3 

Unit 23 
3U 3L 4U 4L 5 

7 10 7 

76334 

3 2 5 5 2 

2 

Total 23 55 17 9 18 10 13 

MeanL 2.57 2.84 1.76 2.44 1.72 2.9 1.62 

Unite 
L (em) 1 2 3U 3L 4U 4L 5 

1 8 16 8 5 

2 2 4 4 

3 3 4 

4 4 7 3 

5 

6 

7 

8 

9 

10 

Total 12 26 0 0 22 0 15 

Mean L 2.08 2.04 2.41 2.8 



Appendix F: Faunal Data 

Barbara A. Meissner 

Tables F-l and F-2 contain the list of vertebrate faunal material recovered from 41BX126. No faunal material 
collected by Wood (1994) was included in this analysis. Table F-l lists bone from the excavations, Table F-2 
lists bone from the flotation samples. Each bone was coded individually. Bone was grouped in Tables F-l and F-
2 if it was from the same provenience, if it could be identified only to the class level, and all data in all columns 
was identical. 

The following codes were used in the section labeled "Coded Observations." 

Pitted. Pitting of bone surface by chemical weathering. 

o. None 

1. Slight 

2. Moderate 

3. Heavy 

4. Extreme 

5. Indeterminate 

No evidence of chemical weathering. 

Pits are individual or over small part of bone. Bone is firm and generally smooth. 
Enamel of teeth appears slightly dull. 

Pitting has affected entire surface, but is not deep. Bone is still firm, but rough 
textured. Enamel is dull and is slightly rough. 

Entire surface has been destroyed. Bone is soft and friable. Pitting of subsurface 
bone is extensive. Enamel is soft and somewhat chalky. 

Subsurface layer of bone is heavily pitted. Bone is crumbling. Enamel is very soft 
and chalky and may be almost eroded away. 

Usually due to very small size, or lack of surficial bone. 

Weathered. Evidence of atmospheric weathering. 

O. None 

1. Slight 

2. Moderate 

3. Heavy 

4. Indeterminate 

No evidence of atmospheric weathering. 

Fine longitudinal cracking on long bones, beginning of mosaic cracking on articu
lar surfaces. 

Deeper longitudinal cracking. Some surface exfoliation. Bone shows some bleaching. 

Longitudinal cracks have formed splinters, some of which have exfoliated. Exten
sive surficial exfoliation. Bone appears heavily bleached. 

Usually due to very small size. 
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Burned. Evidence of heat alteration of bone. 

O. None 

1. Smoked 

2. Charred 

3. Partially calcined 

4. Calcined 

No evidence of heat alteration. 

Bone appears discolored by smoke but is not charred. 

Some or all of the bone is charred. 

Bone is extensively charred with some portions calcined. 

Bone is completely calcined. 

Broken. Evidence of bone condition when broken. 

1. Fresh 

2. Dry 

3. Both 

4. Indeterminate 

Appears to have been broken while bone was fresh. Spiral fractures, smooth edges. 

Appears to have been broken after bone has dried. Angular fractures, rough edges. 

Breaks of both types are present. 

Usually due to either small size, heavy pitting or weathering, or severe heat alteration. 

Gnawing. Evidence of gnawing on bone by animals. 

O. None 

1. Rodent 

2. Carnivore 

3. Gnawed 

No evidence of gnawing. 

Bone appears to have been gnawed by rodents. 

Bone appears to have been gnawed by carnivores. 

Bone appears to have been gnawed, but agent could not be determined, usually due 
to poor bone condition. 

Columns in the "Butcher Marks" section list how many of each type of butcher mark were found on each bone. 
Butcher mark types are defmed as follows: 

Thin cut 

Chop 

Peck 

Impact scar 

Thin cut mark, superficial. 

Deep, heavy cut, or cut through bone. 

Impact scar < 1 cm across. 

Impact scar showing crushing of surficial bone and! or evidence of interior flaking. 
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Table F-l. Faunal Material Recovered During Excavations at 41BX126 

Coded Observ ations Butcher Marks 

.... 
TU LvI Taxon Element Portion "8 .;.; '" Notes .... "d :J fa ell 

.§, " "d " ~ 
u E D 

" "d ~ " <!.l 0-

.~ § -a ... .;.; '" ::I 'El '" '" 
0 

~ 0-
0 

~ ~ OS " '" " U c.. CO 0 E- U c.. '" 
1 3 Rodentia I 0.13 Tibia Fragment 5 4 4 4 0 

Unit total 0.13 
2 2 Vertebrata 2 0.06 I I 5 I 4 I 4 I 4 o I I I 

Unit total 0.06 
3 3 Osteicthyes 2 0.01 Otolith Complete 5 I 4 I 0 I 4 0 I I I 
3 3 Vertebrata 2 0.01 5 4 0 4 0 

Unit total 0.02 
4 3 Mammalia 1 0.61 Lono> bone Fragment 1 4 1 4 0 
4 3 Mammalia 1 0.35 Long bone Fragment 0 4 4 4 0 

4 3 Mammalia 3 0.89 Long bone Fragment 3 4 0 4 0 

4 3 Mammalia 3 0.42 3 4 0 4 0 
4 3 Mammalia 1 0.14 0 4 1 4 0 
4 3 Mammalia 1 0.50 0 4 3 4 0 
4 3 Vertebrata 2 0.09 5 4 4 4 0 
4 3 Vertebrata 3 0.06 0 4 0 4 0 
4 3 Vertebrata 3 0.02 5 4 2 4 0 
4 4 Mammalia 1 0.42 2 4 1 1 0 Smoked on 

one end anI v 
4 4 Mammalia 3 0.76 3 4 0 4 0 
4 4 Mammalia 9 1.51 2 4 0 4 0 
4 4 Vertebrata I 0.10 I 4 0 4 0 

4 4 Vertebrata I 0.07 I 4 1 4 0 
4 4 Aves 1 0.01 Long bone Fragment 0 4 4 4 0 Sparrow-sized 

4 4 Mammalia 4 0.75 3 4 0 4 0 
4 4 Mammalia 3 0.76 3 4 0 4 0 

4 4 Mammalia 3 0.82 1 4 1 4 0 
4 4 Mammalia I 0.41 3 4 2 4 0 
4 4 Mammalia 1 0.82 Long bone Fragment 1 1 1 3 0 
4 4 Mammalia 3 0.40 2 4 0 4 0 
4 4 Vertebrata 2 0.03 5 4 4 4 0 
4 4 Vertebrata 1 0.04 5 4 2 4 0 
4 4 Vertebrata 84 1.16 5 4 0 4 0 
4 4 Vertebrata 3 0.29 5 4 1 4 0 
4 4 Vertebrata 7 0.18 5 4 2 4 0 

4 4 Mammalia 1 0.11 0 4 1 4 0 
4 5 Vertebrata 1 0.24 2 4 1 4 0 
4 5 Vertebrata 2 0.79 1 4 1 4 0 
4 5 Vertebrata 1 0.24 2 4 1 4 0 
4 5 Vertebrata 2 0.79 1 4 1 4 0 
4 5 Mammalia 1 0.27 5 4 4 4 0 
4 5 Mammalia 2 0.31 1 4 1 4 0 
4 6 Mammalia 1 0.09 1 4 0 4 0 
4 6 Mammalia 5 3.72 Long bone Fragment 2 4 0 1 0 Deer-sized 
4 6 Mammalia 1 0.37 Long bone Fragment 1 4 0 4 0 
4 6 Mammalia 1 0.40 Long bone Fragment 1 4 1 1 0 
4 6 Mammalia 2 0.20 2 4 0 4 0 
4 6 Mammalia 2 0.15 0 2 0 4 0 
4 7 Mammalia 2 0.61 1 4 0 4 0 

Unit total 19.90 
5 5 Vertebrata 1 0.02 5 4 4 4 0 
5 6 Vertebrata 6 0.08 5 4 4 4 0 
5 6 Vertebrata 1 0.02 5 4 0 4 0 

Unit total 1.20 
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Table F-l. continued 

Coded Observations Butcher Marks 

TU LvI Taxon "t:l -'" a 
Element Portion " ... u Notes 

E; "0 ::i " en 

" 
E .c "t:l " " u E tJ OJ) "t:l ;;j " " " 0. " :l '" " E -'" " " 0 -'" 0. 0 =' U :l B " :c .c ~ .§ U ~ c: ~ CD CD 0 r u 0.. 

6 2 Mammalia I 0.56 Long bone Fraament 2 4 I 4 0 
6 3 Vertebrata 2 0.07 3 4 0 4 0 
6 3 Vertebrata 3 0.07 5 4 2 4 0 
6 3 Mammalia 2 0.57 I I 1 4 0 

Unit total 1.27 
7 4 Mammalia I 0.33 I 4 0 I 0 
7 5 Aves I 0.01 I 4 I 4 0 
7 5 Lepus 1 0.02 Incisor Complete 5 4 4 4 0 

califomicus 
7 5 Mammalia 5 0.24 5 4 4 4 0 
7 5 Vertebrata I 0.01 5 4 I 4 0 
7 5 Vertebrata 2 0.04 5 4 2 4 0 
7 5 Vertebrata 12 0.13 5 4 0 4 0 
7 6 Mammalia 2 0.64 I 4 0 4 0 Has flecks of 

charcoal 
adhering 

Unit total 1.42 
8 1 Vertebrata I 0.09 2 4 0 4 0 
8 I Vertebrata 1 0.07 3 4 0 4 0 
8 1 Vertebrata 5 0.06 5 4 0 4 0 
8 3 Aplodillotus I 0.25 Dorsal spine Proximal 2 4 0 4 0 

!I<rlllllliells 1/2 
8 3 Artiodactyl I 2.59 Lumbar Transverse 2 4 0 3 0 

vertebra process 
8 3 Artiodactvl 12 15.65 Long bone 3 0 0 I 0 Deer-sized 
8 3 Artiodactvl 5 1.35 Tooth Fragment 3 0 0 2 0 
8 3 Artiodactyl 10 5.79 Long bone Fragment 3 0 0 3 0 Deer-sized 
8 3 Artiodactyl 6 4.09 Long bone Fragment 3 0 1 1 0 
8 3 Mammalia 1 0.32 2 2 0 2 0 
8 3 Mammalia 1 0.18 I 2 0 4 0 
8 3 Mammalia 20 3.73 3 4 0 4 0 
8 3 Mammalia 9 1.44 2 4 0 4 0 
8 3 Odocoilells I 10.55 Tibia Diaphysis 3 0 0 1 0 1 

virl<illialllls 
8 3 Odocoilells 1 1.17 Tibia Proximal 3 0 0 3 0 

virl<illiallus fragment 
8 3 Odocoileus 1 1.95 Tibia Proximal 3 0 0 3 0 

virpilliallus fragment 
8 3 Odocoileus I 3.35 Tibia Proximal 3 0 0 1 0 

virl<illiallus fragment 
8 3 Vertebrata 6 0.16 5 4 0 4 0 
8 6 Aves 3 0.04 5 4 2 4 0 
8 6 Aves 1 0.02 Long bone 5 4 2 4 0 Sparrow-sized 
8 6 Mammalia 1 0.01 Tooth Fragment 0 0 1 4 0 
8 6 Mammalia 1 0.28 0 0 I 4 1 
8 6 Mammalia 1 0.04 5 4 I 4 0 
8 6 Mammalia 1 0.01 1st phalange Distal 1/2 5 4 0 4 0 Rat-sized 
8 6 Osteicthys I 0.03 5 4 I 4 0 
8 6 Rodentia 1 0.01 2nd phalan ge Complete 0 0 2 0 0 
8 6 Svlv ilal<us sp. 1 0.01 Incisor Fragment 5 4 0 4 0 
8 6 Vertebrata 33 0.58 5 4 0 4 0 
8 6 Vertebrata 11 0.25 5 4 1 4 0 

8 6 Vertebrata 4 0.11 5 4 4 4 0 
8 6 Vertebrata 7 0.13 5 4 I 4 0 
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8 6 Vertebrata 14 0.13 5 4 0 4 0 
8 6 Vertebrata 3 0.07 5 4 2 4 0 
8 6 Vertebrata 12 0.31 5 4 0 4 0 

Unit total 54.82 
9 2 Artiodactvl 1 0.26 Tooth Fra,...oment 3 4 0 4 0 
9 3 Vertebrata 2 0.03 5 4 0 4 0 
9 4 Mammalia 5 2.30 4 4 0 4 0 
9 4 Vertebrata 2 1.50 3 2 0 4 0 Evidence of 

weathering 
largely 
destroyed by 
pitting 

9 4 Mammalia 2 0.8 I 3 4 0 4 0 
9 4 Mammalia I 0.13 0 2 0 4 0 
9 4 Odocoileus 1 3.60 Humerus Fragment 3 4 0 I 0 

virf!inialZus 
9 5 Mammalia 2 Long bone Fragment 3 2 0 4 0 Evidence of 

weathering 
largely 
destroyed by 
Dittin~ 

Unit total 8.63 
10 2 Mammalia I 0.25 5 ·4 2 1 0 
10 2 Odocoileus 1 0.69 Lower left Fragment 3 4 0 2 0 Immature 

virginianus deciduous 1st 
molar 

10 3 Mammalia 1 0.38 3 4 2 4 0 
10 3 Vertebrata 1 0.01 5 4 0 4 0 Rat-sized 

Unit total 1.33 
11 1 Mammalia 1 0.29 5 4 4 4 0 
11 1 Mammalia 2 0.70 2 4 0 4 0 
11 1 Mammalia 1 0.45 2 4 0 4 0 
11 1 Vertebrata 1 0.60 3 4 0 4 0 
11 2 Mammalia 2 0.57 2 4 0 4 0 3 
11 2 Mammalia 4 2.91 4 4 0 4 0 
11 3 Mammalia 5 2.41 1 4 1 1 0 
11 3 Mammalia 2 0.95 2 4 0 4 0 

11 3 Mammalia 3 1.18 2 2 0 4 0 
11 3 Odocoileus 1 1.76 3rd phalange Complete 2 0 0 4 0 

virRinianus 
11 3 Vertebrata 1 5 4 0 4 0 
11 4 Aves 1 0.03 0 4 1 4 0 
11 4 CanissD. 1 0.27 1st Dhalange Complete 1 0 0 4 0 
11 4 Mammalia 6 1.83 I 4 1 4 0 
11 4 Mammalia 7 9.75 Long bone 3 4 0 1 0 Deer-sized 
11 4 Mammalia 1 0.10 Incisor Fragment 0 4 0 4 0 Large, flat: 

possibly 
liavalina 

11 4 Mammalia 30 7.89 3 4 0 4 0 
11 4 Mammalia 12 5.63 Long bone 2 4 0 4 0 
11 4 Odocoileus 2 0.57 Molar Fragment 1 4 0 4 0 

virf!inianus 
11 4 Vertebrata 6 1.42 2 4 1 4 0 
11 4 Vertebrata 5 0.10 5 4 2 4 0 
11 4 Vertebrata 147 3.81 5 4 0 4 0 
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11 5 Mammalia 2 3.13 Long bone 2 4 0 4 0 
11 5 Mammalia 7 3.94 Long bone 3 4 0 4 0 
II 5 Odocoileus I 10.26 Astragalus Complete 2 I 0 0 0 I I 

virlliniallus 
11 5 Vertebrata 2 0.67 Long bone 0 4 3 4 0 
11 5 Vertebrata 2 0.93 Long bone 0 4 2 4 0 
11 6 Mammalia 8 2.37 Long bone Fragment 3 4 0 4 0 
11 6 Mammalia 2 1.37 Long bone Fragment 1 4 3 4 0 

11 7 Mammalia 2 0.43 Long bone Fragment 2 4 0 1 0 
11 7 Vertebrata 3 0.06 5 4 2 4 0 
II 7 Vertebrata 9 0.24 5 4 0 4 0 
11 7 Odocoileus 7 27.87 Scapula Proximal 3 4 0 2 0 I 

vir!:iniallus 1/3 
Unit total 94.49 

14 4 I Mammalia 1 3.02 Long bone Fragment 3 4 0 4 0 Deer-sized 
Unit total 3.02 

15 4 Vertebrata I 0.04 5 4 4 4 0 
15 5 Mammalia 2 5.73 Long bone Fragment 2 4 0 1 0 
15 5 Mammalia 4 1.34 Lana bone Fragment 2 4 0 4 0 

Unit total 7.11 

17 5 Mammalia I 0.52 I I 2 4 0 4 I 0 I I I 
Unit total 0.52 

18 5 Lepus 1 0.28 Radius Fragment 0 0 3 I 0 1 
cali(onzicus 

Unit total 0.28 
19 2 Mammalia 2 0.91 3 4 0 1 0 Deer-sized 
19 2 Vertebrata 8 0.50 3 4 0 4 0 
19 4 Mammalia 2 0.33 3 4 0 4 0 

Unit total 1.74 
22 I 1 I Vertebrata 1 0.04 5 4 4 4 0 
22 4 Mammalia 3 1.57 3 0 I 2 0 

Unit total 1.61 

23 4 Mammalia I 0.14 3 0 0 4 0 
Unit total 0.14 

A I Aves 1 0.19 1 0 I 3 2 Sparrow-sized 
A I Aves 1 0.75 I 0 I 3 3 Duck-sized 
A 1 Mammalia I 0.16 2 0 0 3 0 
A 4 Artiodactyl I 0.40 Tooth Fragment 3 0 4 4 0 
A 4 Artiodactyl I 0.20 Tooth Fragment 2 0 4 4 0 
A 4 Artiodactyl 1 0.39 Molar F~ment 3 4 0 2 0 
A 4 Mammalia I 0.28 2 4 0 4 3 
A 4 Mammalia 1 0.07 2 0 0 3 0 
A 4 Mammalia 1 0.39 Long bone 2 0 2 3 0 I 
A 4 Mammalia I 1.12 Long bone F~ment 3 4 I 3 0 I 
A 4 Mammalia I 0.70 Long bone Fragment 0 0 I 3 0 

A 4 Odocoileus 3 1.14 Upper right Mesial 112 3 4 0 2 0 
vir!:illiallus 2nd molar of crown 

A 4 Vertebrata 2 0.36 1 4 1 4 0 
A 4 Vertebrata 5 0.25 2 4 0 4 0 
A 5 Mammalia I 0.54 Long bone Fragment 0 0 4 4 0 
A 5 Mammalia I 1.01 Long bone Fragment 0 0 I I 0 1 Deer-sized 

A 5 Mammalia I 0.98 Long bone Fragment 3 4 0 4 0 Deer-sized 

A 5 Mammalia 1 0.85 Long bone Fragment 3 4 0 4 0 
A 5 Vertebrata 8 0.88 3 4 0 4 0 
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A 7 Mammalia 2 1.78 Lon):! bone Fraament 3 4 0 4 0 Deer-sized 
A 7 Odocoilells 1 1.75 Upper left 2nd All but 3 4 0 2 0 

vireilliallus ,nremolar buccal roots 
A 7 Odocoilells 1 1.76 Upper left Crown 3 4 0 2 0 Immature 

virginiall11S deciduous 3rd 
molar 

A 7 Odocoilells 1 1.88 Upper right All but 3 4 0 2 0 
virRillialllls 1st molar buccal roots 

Unit total 17.83 
B 6 Mammalia 1 0.41 5 4 4 4 0 
B 7 Odocoilells 1 2.98 Upper left 2nd Crown 3 4 0 2 0 

virl!illialllls molar 
B 7 Vertebrata 1 0.23 3 4 0 4 0 
B 7 Vertebrata 7 1.62 2 4 1 4 0 
B 8 Mammalia 1 0.42 Long bone Fragment 3 4 0 4 0 
B 10 Vertebrata 2 0.63 1 4 2 4 0 
B 10 Vertebrata 1 0.22 2 4 0 4 0 

B 11 Aves 1 0.35 Long bone Fragment 1 0 0 2 0 Duck-sized 
B 11 Vertebrata 1 0.05 5 4 2 4 0 

Unit total 6.91 
C 4 Artiodactvl 1 0.30 Tooth Fra):! ment 3 0 0 0 0 Immature 
C 5 Mammalia 1 0.29 2 0 0 4 0 
C 5 Vertebrata 3 0.06 5 4 0 4 0 
C 8 Vertebrata 1 0.42 3 4 2 4 0 

Unit total 1.07 
D 3 Mammalia 1 0.38 4 4 0 1 0 
D 3 Mammalia 1 0.41 Tooth Fra):!ment 3 4 0 4 0 
D 5 Mammalia 1 0.70 Lon):! bone Fra):!ment 1 0 2 1 0 
D 6 Mammalia 1 1.61 Long bone Fravment 1 0 1 3 0 Deer-sized 
D 7 Mammalia 1 0.37 1 1 4 4 0 1 
D 7 Mammalia 1 0.10 Long bone Fragment 0 2 0 3 0 
D 9 Vertebrata 2 0.94 5 4 4 4 0 

Unit total 4.51 
M BRT Mammalia 1 11. 60 Long bone Fra):!ment 2 2 0 1 0 I I I 
M BHT Mammalia 16 7.76 Long bone Fragment 2 4 0 1 0 

Unit total 19.36 
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9 6 Leplls 1 0.15 Femur Head 0 0 1 4 0 
caliramiclis 

9 6 Mammalia 1 0.35 3 2 0 4 0 
9 6 Mammalia 4 0.50 3 4 0 4 0 
9 6 Mammalia 7 1.73 4 4 0 4 0 
9 6 Odacoi/ells 1 0.63 Metapodial Fragment 0 3 0 0 4 0 

virRilliall11S distal end 
9 6 Raila sp. 1 0.03 Radio-ulna Diaphvsis 5 4 4 4 0 
9 6 Rodentia 1 0.06 Cranium Fravment 0 0 1 4 0 
9 6 Rodentia 1 0.01 Tooth Fragment 5 4 0 4 0 
9 6 Rodentia 3 0.03 Tooth Fragment 5 4 2 4 0 
9 6 Scillrlls sp. 1 0.01 Incisor Fragment 0 0 0 4 0 
9 6 Vertebrata 1 0.01 5 4 1 4 0 
9 6 Vertebrata 1 0.01 5 4 1 4 0 
9 6 Vertebrata 1 0.01 5 4 2 4 0 
9 6 Vertebrata 8 0.11 5 4 0 4 0 
9 6 Vertebrata 10 0.24 5 4 4 4 0 
9 6 Vertebrata 15 0.77 5 4 2 4 0 
9 6 Vertebrata 177 2.29 5 4 0 4 0 
9 5 Aves 3 0.05 Long bone Fragment 0 4 1 4 0 

9 5 Aves 4 0.16 Long bone Fragment 0 4 3 4 0 
9 5 Mammalia 1 0.02 0 4 0 4 0 Dove-sized 
9 5 Mammalia 1 0.07 Tooth Fragment 5 4 0 4 0 
9 5 Mammalia 1 0.27 1 2 0 4 0 Rat-sized 
9 5 Mammalia 1 0.23 1 0 0 4 0 Deer-sized 
9 5 Mammalia 4 1.98 4 0 0 4 0 
9 5 Mammalia 6 2.03 3 4 0 4 0 
9 5 Mammalia 10 0.96 5 4 4 4 0 Rabbit-sized 
9 5 Svlvila~lIs sp. 1 0.06 Molar Complete 5 4 2 4 0 
9 5 Vertebrata 1 0.02 2 4 0 4 0 
9 5 Vertebrata 1 0.01 5 4 4 4 0 
9 5 Vertebrata 1 5 4 2 4 0 
9 5 Vertebrata 1 0.01 5 4 4 4 0 

9 5 Vertebrata 1 0.02 5 4 4 4 0 
9 5 Vertebrata 1 0.01 5 4 2 4 0 Sparrow-sized 

9 5 Vertebrata 1 0.65 1 4 0 4 0 
9 5 Vertebrata 1 0.30 3 4 0 4 0 
9 5 Vertebrata 2 0.03 5 4 0 4 0 
9 5 Vertebrata 2 0.04 5 4 0 4 0 
9 5 Vertebrata 2 0.05 5 4 0 4 0 
9 5 Vertebrata 3 0.03 5 4 0 4 0 
9 5 Vertebrata 4 0.07 5 4 0 4 0 
9 5 Vertebrata 4 0.08 5 4 0 4 0 
9 5 Vertebrata 4 5 4 4 4 0 
9 5 Vertebrata 4 0.21 5 4 4 4 0 
9 5 Vertebrata 4 0.07 5 4 0 4 0 
9 5 Vertebrata 7 0.25 5 4 1 4 0 
9 5 Vertebrata 9 0.07 5 4 0 4 0 
9 5 Vertebrata 81 1.19 5 4 0 4 0 
9 4 Mammalia 1 0.07 5 4 4 4 0 
9 4 Sigmadall 1 0.01 2nd phalange Complete 1 0 0 4 0 

hisTJidlls 
9 4 Vertebrata 1 0.05 2 2 0 4 0 
9 4 Vertebrata I 0.14 5 4 2 4 0 
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9 4 Vertebrata 5 0.10 5 4 0 4 0 
9 3 Mammalia 1 0.25 Tooth Fragment 3 4 0 4 0 
9 3 Mammalia 1 0.18 5 4 0 4 0 
9 3 Vertebrata 1 0.01 1 2 0 I 0 

9 3 Vertebrata 2 0.01 5 4 0 4 0 
9 3 Vertebrata 2 0.44 4 4 0 4 0 
9 3 Vertebrata 2 0.05 5 4 4 4 0 
9 3 Vertebrata 3 0.04 1 4 1 4 0 
9 3 Vertebrata 3 0.07 5 4 1 4 0 

9 3 Vertebrata 4 1.55 4 4 0 4 0 
9 3 Vertebrata 4 0.06 5 4 0 4 0 
9 3 Vertebrata 4 0.14 2 4 0 4 0 
9 2 Mammalia 1 0.13 0 4 3 4 0 
9 2 Vertebrata 1 0.05 5 4 4 4 0 
9 2 Vertebrata 1 0.04 2 1 0 4 0 
9 2 Vertebrata 1 0.03 0 4 2 4 0 
9 2 Vertebrata 2 0.03 5 4 0 4 0 

Unit Total 19.47 

8 6 Aves I 0.01 Long bone Fragment 5 4 0 4 0 
8 6 Aves 3 0.03 5 4 2 4 0 
8 6 Mammalia 1 0.06 Tooth Fragment 5 4 0 4 0 
8 6 Mammalia 1 0.08 5 4 3 4 0 

8 6 Mammalia I 0.07 1 1 0 4 0 
8 6 Mammalia 2 0.17 2 4 0 4 0 
8 6 Sigmndoll 1 0.02 Molar Crown 5 4 0 4 0 

izispidus 
8 6 Sy/viiaRus sp. 1 0.02 Incisor Fragment 5 4 0 4 0 
8 6 Vertebrata 1 0.01 5 4 0 4 0 
8 6 Vertebrata 1 0.07 I 0 2 4 0 
8 6 Vertebrata I 0.04 5 4 4 4 0 
8 6 Vertebrata 1 5 4 0 4 0 
8 6 Vertebrata 1 0.01 5 4 2 4 0 
8 6 Vertebrata 2 0.05 5 4 4 4 0 
8 6 Vertebrata 2 0.04 5 4 0 4 0 

8 6 Vertebrata 4 0.17 5 4 4 4 0 
8 6 Vertebrata 4 0.06 5 4 4 4 0 
8 6 Vertebrata 5 0.04 5 4 2 4 0 
8 6 Vertebrata 7 0.08 5 4 0 4 0 
8 6 Vertebrata 8 0.55 5 4 1 4 0 
8 6 Vertebrata 9 0.24 5 4 2 4 0 
8 6 Vertebrata 13 0.16 5 4 2 4 0 
8 6 Vertebrata 14 0.25 5 4 0 4 0 
8 6 Vertebrata 17 0.27 5 4 4 4 0 
8 6 Vertebrata 25 0.25 5 4 0 4 0 
8 5 Aves 1 0.03 0 4 1 4 0 
8 5 Aves 1 0.01 0 4 1 4 0 
8 5 Aves 1 0.03 Humerus Distal 112 5 4 4 4 0 
8 5 Aves 1 0.03 5 4 2 4 0 
8 5 Aves 3 0.04 5 4 1 4 0 
8 5 Mammalia 1 0.01 Tooth Fragment 5 4 2 4 0 
8 5 Mammalia 1 0.05 5 4 3 4 0 
8 5 Mammalia I 0.01 Tooth Fragment 5 4 1 4 0 
8 5 Mammalia 1 0.01 Tooth Fragment 5 4 2 4 0 
8 5 Mammalia 2 0.30 5 4 4 4 0 
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8 5 Mammalia 2 0.26 5 4 4 4 0 
8 5 Mammalia 3 0.20 2 4 0 4 0 
8 5 Mammalia 3 0.50 3 4 0 4 0 
8 5 Mammalia 4 0.31 5 4 4 4 0 
8 5 Rodentia 1 0.01 Incisor Fragment 5 4 1 4 0 
8 5 Rodentia 1 0.01 2nd phalange Complete 5 4 0 4 0 
8 5 Svlv ilGl~ II S sp. 1 0.02 Molar Complete 5 4 I 4 0 
8 5 Svlvila/ills SP. 1 0.04 Incisor Complete 0 4 1 4 0 
8 5 SylviiagllS sp. 1 0.02 Incisor Fragment 5 4 2 4 0 
8 5 Svlviia/ills SP. 1 0.01 Molar Fra".oment 0 0 1 4 0 > Sparrow-sized 
8 5 S),lviiaRlIs sp. 1 0.01 2nd phalange Fragment 2 4 0 4 0 Sparrow-sized 
8 5 Vertebrata 1 0.01 5 4 0 4 0 
8 5 Vertebrata 1 0.02 5 4 2 4 0 
8 5 Vertebrata 1 0.01 5 4 0 4 0 
8 5 Vertebrata 1 0.01 5 4 0 4 0 
8 5 Vertebrata 1 0.13 5 4 4 4 0 
8 5 Vertebrata 1 0.01 5 4 2 4 0 
8 5 Vertebrata 1 0.01 5 4 0 4 0 
8 5 Vertebrata 1 0.01 5 4 4 4 0 
8 5 Vertebrata 1 0.01 5 4 0 4 0 
8 5 Vertebrata 1 0.01 5 4 2 4 0 
8 5 Vertebrata 1 0.01 5 4 0 4 0 Small carnivore 

8 5 Vertebrata 1 0.04 3 4 0 4 0 
8 5 Vertebrata 1 0.01 5 4 1 4 0 Mouse-sized 
8 5 Vertebrata 1 0.06 2 4 0 4 0 
8 5 Vertebrata 1 0.06 5 4 4 4 0 
8 5 Vertebrata 1 0.04 5 4 0 4 0 
8 5 Vertebrata 1 0.02 5 4 0 4 0 
8 5 Vertebrata 1 0.04 5 4 4 4 0 
8 5 Vertebrata 1 0.01 5 4 3 4 0 
8 5 Vertebrata 1 0.01 5 4 2 4 0 
8 5 Vertebrata 1 0.02 5 4 2 4 0 
8 5 Vertebrata 1 0.03 5 4 0 4 0 
8 5 Vertebrata 2 0.00 5 4 0 4 0 
8 5 Vertebrata 2 0.02 0 4 0 4 0 

8 5 Vertebrata 2 0.02 5 4 4 4 0 
8 5 Vertebrata 2 0.07 5 4 0 4 0 
8 5 Vertebrata 2 0.18 3 4 0 4 0 
8 5 Vertebrata 2 0.09 5 4 0 4 0 
8 5 Vertebrata 2 0.05 5 4 2 4 0 
8 5 Vertebrata 2 0.03 5 4 0 4 0 
8 5 Vertebrata 2 0.04 5 4 2 4 0 
8 5 Vertebrata 2 0.28 3 4 0 4 0 
8 5 Vertebrata 2 0.08 5 4 1 4 0 
8 5 Vertebrata 2 0.05 5 4 2 4 0 
8 5 Vertebrata 2 0.02 5 4 4 4 0 
8 5 Vertebrata 2 0.04 5 4 1 4 0 
8 5 Vertebrata 3 0.02 5 4 2 4 0 

8 5 Vertebrata 3 0.03 5 4 0 4 0 
8 5 Vertebrata 3 0.08 5 4 0 4 0 

8 5 Vertebrata 3 0.04 0 4 2 4 0 
8 5 Vertebrata 3 0.14 5 4 1 4 0 
8 5 Vertebrata 3 0.06 5 4 1 4 0 
8 5 Vertebrata 3 0.05 5 4 0 4 0 

307 



Table F-2. continued 

Coded Observ ations Butcher Marks 

<-

TU Lvi Taxon Element Portion "§ .!<! '" Notes 
"0 ;j a ,}l 

;: 0 "0 ~ 
~ u E t:l 

'" bIl "0 ~ 
0 <!.l Co 

.9 § "5 ." .!<! "" '" 'OJ '" 0 .§ 0 a:: ~ a:: a:l ~ .c .c 1:l 
U co 0 b U 0... 

8 5 Vertebrata 3 0.15 5 4 4 4 0 
8 5 Vertebrata 3 0.03 5 4 0 4 0 
8 5 Vertebrata 3 0.10 5 4 0 4 0 
8 5 Vertebrata 4 0.09 5 4 0 4 0 
8 5 Vertebrata 4 0.02 5 4 0 4 0 
8 5 Vertebrata 4 0.07 5 4 4 4 0 
8 5 Vertebrata 4 0.06 5 4 0 4 0 
8 5 Vertebrata 4 0.12 5 4 0 4 0 
8 5 Vertebrata 4 0.04 5 4 4 4 0 

8 5 Vertebrata 5 0.13 5 4 0 4 0 
8 5 Vertebrata 5 0.08 5 4 0 4 0 
8 5 Vertebrata 7 0.09 5 4 0 4 0 
8 5 Vertebrata 7 0.63 5 4 4 4 0 
8 5 Vertebrata 8 0.08 5 4 0 4 0 
8 5 Vertebrata 10 0.16 5 4 0 4 0 
8 5 Vertebrata 11 0.30 5 4 0 4 0 
8 5 Vertebrata 26 0.24 5 4 0 4 0 
8 4 Mammalia 1 0.01 Tooth Fragment 5 4 0 4 0 
8 4 Vertebrata 2 0.01 5 4 4 4 0 
8 4 Vertebrata 3 0.03 5 4 1 4 0 
8 4 Vertebrata 18 0.17 5 4 0 4 0 
8 4 Vertebrata 1 0.07 5 4 4 4 0 

8 3 Mammalia 1 0.20 5 4 2 4 0 
8 3 Vertebrata 1 0.09 5 4 4 4 0 
8 3 Vertebrata 1 0.02 5 4 1 4 0 
8 3 Vertebrata 2 0.06 5 4 0 4 0 
8 1 Vertebrata 1 0.01 5 4 2 4 0 
8 1 Vertebrata 1 0.01 5 4 0 4 0 
8 1 Vertebrata 1 0.01 5 4 0 4 0 
8 1 Vertebrata 1 0.01 5 4 4 4 0 
8 1 Vertebrata 2 0.14 3 4 0 4 0 
8 1 Vertebrata 2 0.01 5 4 0 4 0 
8 1 Vertebrata 3 0.07 5 4 4 4 0 
8 1 Vertebrata 3 0.08 5 4 0 4 0 

Unit Total 10.02 

7 6 Aves 1 0.01 LOIlg bone Fragment 5 4 2 4 0 
7 6 Mammalia 1 0.03 Rib Fragment 0 4 1 4 0 
7 6 Mammalia 1 0.06 Tooth Fragment 0 4 2 4 0 
7 6 Vertebrata 1 0.02 5 4 2 4 0 
7 6 Vertebrata 1 0.04 5 4 3 4 0 
7 6 Vertebrata 2 0.03 5 4 1 4 0 
7 6 Vertebrata 5 0.06 5 4 1 4 0 
7 5 Mammalia 1 0.32 3 4 0 4 0 
7 5 Mammalia 6 3.69 Long bone Fragment 1 4 0 1 0 
7 5 Mammalia 1 0.51 2 4 1 1 0 
7 4 Mammalia 1 0.01 Incisor Fragment 3 4 0 4 0 
7 4 Vertebrata 1 1.16 1 4 4 4 0 
7 4 Vertebrata 2 0.10 5 4 2 4 0 
7 4 Vertebrata 2 0.06 5 4 1 4 0 
7 4 Vertebrata 2 0.02 5 4 0 4 0 Sparrow-sized 
7 4 Vertebrata 3 0.02 5 4 2 4 0 Rat-sized 
7 4 Vertebrata 8 0.09 5 4 0 4 0 Small carnivore 
7 3 cf. Sigmodoll 1 0.03 1 st phalange Distal 3/4 0 4 1 4 0 

hispidus 
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7 3 Vertebrata 1 0.06 0 4 3 4 0 
7 3 Vertebrata I 0.D2. 5 4 2 4 0 
7 3 Vertebrata 1 0.03 0 4 2 4 0 
7 1 Mammalia 1 0.07 3 4 0 4 0 
7 1 Vertebrata 1 0.01 5 4 0 4 0 

Unit Total 6.45 
6 6 Vertebrata 1 0.01 2 4 0 4 I 0 I I I Mouse-sized 

Unit Total 0.01 
5 4 Vertebrata 1 0.04 5 4 0 4 0 
5 2 Vertebrata 1 0.01 5 4 0 4 0 
5 2 Vertebrata 1 0.01 5 4 4 4 0 
5 2 Vertebrata 2 0.02 5 4 0 4 0 
5 1 Vertebrata 1 0.02 1 4 0 4 0 

Unit Total 1.00 
4 9 Vertebrata 1 0.04 5 4 3 4 0 
4 8 Vertebrata 3 0.06 5 4 0 4 0 
4 7 Vertebrata 2 0.05 5 4 0 4 0 
4 6 Vertebrata 1 0.06 2 4 0 4 0 
4 6 Vertebrata 1 0.04 2 4 0 4 0 
4 6 Vertebrata 1 0.07 5 4 2 4 0 
4 6 Vertebrata 2 0.03 5 4 4 4 0 
4 6 Vertebrata 2 0.03 5 4 0 4 0 
4 5 Mammalia 1 0.27 5 4 4 4 0 
4 5 Mammalia 2 0.31 1 4 1 4 0 
4 5 Mammalia 1 0.14 Tooth Fragment 3 4 0 4 0 
4 5 Mammalia 1 0.53 3 4 0 4 0 
4 5 Mammalia 1 0.14 Tooth Fragment 3 4 0 4 0 
4 5 Mammalia 1 0.53 3 4 0 4 0 
4 5 Vertebrata 1 0.05 0 4 0 4 0 
4 5 Vertebrata 1 0.09 5 4 2 4 0 
4 5 Vertebrata 1 0.04 2 4 1 4 0 
4 5 Vertebrata 1 0.05 5 2 0 4 0 
4 5 Vertebrata 1 0.03 5 4 2 4 0 
4 5 Vertebrata 1 0.05 0 4 0 4 0 
4 5 Vertebrata 1 0.09 5 4 2 4 0 
4 5 Vertebrata 1 0.04 2 4 1 4 0 
4 5 Vertebrata 1 5 4 0 4 0 
4 5 Vertebrata 1 0.05 5 2 0 4 0 
4 5 Vertebrata 1 0.03 5 4 2 4 0 
4 5 Vertebrata 2 0.29 3 4 0 4 0 
4 5 Vertebrata 2 0.29 3 4 0 4 0 
4 5 Vertebrata 4 0.15 1 4 1 4 0 
4 5 Vertebrata 4 0.03 5 4 0 4 0 
4 5 Vertebrata 4 0.15 1 4 1 4 0 
4 5 Vertebrata 4 0.03 5 4 0 4 0 
4 5 Vertebrata 5 0.08 5 4 0 4 0 
4 4 Aves 1 0.01 0 4 1 4 0 Rat-sized 

4 4 Aves 1 0.01 5 4 1 4 0 

4 4 Aves 1 0.03 1 4 1 4 0 
4 4 Aves 1 0.03 1 4 1 4 0 
4 4 Aves 1 0.04 Long bone Fragment 0 4 1 4 0 
4 4 Aves 1 0.02 0 4 2 4 0 
4 4 Mammalia 1 0.02 Tooth Fragment 2 4 0 4 0 
4 4 Mammalia 1 0.16 3 4 0 4 0 
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Table F-2. continued 

Coded Observ ations Butcher Marks 
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4 4 Mammalia 1 0.08 0 1 0 4 0 Bisonl cow sized 

4 4 Mammalia 3 0.21 Tooth Fragment 0 3 0 4 0 
4 4 Rodentia 1 0.04 Tibia Proximal 5 4 2 4 0 Immature 

1/3 
4 4 Rodentia 1 0.04 Tibia Proximal 0 4 2 4 0 Immature 

1/3 
4 4 Vertebrata 1 0.02 5 3 0 4 0 

4 4 Vertebrata 1 0.03 1 4 0 4 0 
4 4 Vertebrata 1 0.01 5 4 1 4 0 
4 4 Vertebrata 1 0.01 5 4 1 4 0 
4 4 Vertebrata 1 0.02 5 4 4 4 0 
4 4 Vertebrata 1 0.05 5 4 2 4 0 
4 4 Vertebrata 1 0.02 5 4 4 4 0 
4 4 Vertebrata 2 0.11 5 2 0 4 0 
4 4 Vertebrata 2 0.02 5 4 4 4 0 
4 4 Vertebrata 2 0.02 5 4 4 4 0 
4 4 Vertebrata 2 0.19 3 4 0 4 0 
4 4 Vertebrata 3 0.06 5 4 0 4 0 
4 4 Vertebrata 3 0.11 0 4 0 4 0 

4 4 Vertebrata 3 0.23 0 4 0 4 0 

4 4 Vertebrata 3 0.37 2 4 0 4 0 
4 4 Vertebrata 3 0.14 2 4 0 4 0 
4 4 Vertebrata 3 0.14 2 4 0 4 0 
4 4 Vertebrata 3 0.08 5 4 2 4 0 
4 4 Vertebrata 4 0.13 5 4 2 4 0 
4 4 Vertebrata 5 0.44 3 4 0 4 0 
4 4 Vertebrata 5 0.23 5 4 4 4 0 
4 4 Vertebrata 6 0.28 0 4 1 4 0 
4 4 Vertebrata 6 0.51 2 4 0 4 0 
4 4 Vertebrata 6 0.41 1 4 0 4 0 
4 4 Vertebrata 6 0.36 3 4 0 4 0 
4 4 Vertebrata 6 0.36 5 3 0 4 0 
4 4 Vertebrata 7 0.35 5 4 4 4 0 

4 4 Vertebrata 8 0.10 5 4 0 4 0 
4 4 Vertebrata 9 0.21 0 4 1 4 0 
4 4 Vertebrata 10 0.39 5 4 1 4 0 
4 4 Vertebrata 13 0.16 5 4 0 4 0 
4 4 Vertebrata 16 1.64 3 4 0 4 0 
4 4 Vertebrata 19 0.43 5 4 0 4 0 
4 4 Vertebrata 48 0.92 5 4 0 4 0 
4 4 Vertebrata 56 0.93 5 4 0 4 0 
4 3 Mammalia 4 0.30 Tooth Fragment 2 4 0 2 0 
4 3 Vertebrata 1 0.13 0 4 2 4 0 
4 3 Vertebrata 1 0.01 5 4 4 4 0 
4 3 Ma=alia 1 0.06 Tooth Fragment 3 4 0 4 0 
4 3 Ma=alia 1 0.18 Long bone Fragment 1 4 0 1 0 
4 3 Mammalia 1 0.18 Long bone Fragment 1 4 0 1 0 
4 3 Vertebrata 3 0.06 5 4 0 4 0 
4 3 Vertebrata 3 0.06 5 4 0 4 1 
4 3 Vertebrata 24 0.33 5 4 0 4 0 
4 1 Ma=alia 2 0.01 Tooth Fra...oment 5 4 0 4 0 

Unit Total 15.33 
3 I 3 I Vertebrata I 5 0.07 I 5 4 0 4 0 

Unit Total 0.07 
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Table F-2. continued 

, Coded Observ ations Butcher Marks 
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2 2 Vertebrata 4 0.05 5 4 0 4 0 
2 1 Vertebrata 3 0.05 1 1 1 1 0 

Unit Total 0.10 
13 5 Mammalia 1 0.27 Long bone Fragment 1 0 1 1 0 
13 5 Mammalia 2 0.20 Long bone Fra,..oment 5 4 2 4 0 
13 5 SylviiaRus sp. 1 0.02 1st phalange Distal 112 0 0 4 1 0 
13 5 Vertebrata 1 0.01 5 4 1 4 0 
13 5 Vertebrata 9 0.10 5 4 0 4 0 

Unit Total 0.60 

12 4 Vertebrata 1 0.01 5 4 4 4 0 
12 4 Vertebrata 6 0.04 5 4 0 4 0 
12 2 Vertebrata 1 0.02 5 4 2 4 0 
12 2 Vertebrata 1 0.01 5 4 0 4 0 
12 2 Vertebrata 1 0.16 5 4 3 4 0 
12 2 Vertebrata 3 0.03 5 4 0 4 0 
12 2 Vertebrata 5 0.04 5 4 4 4 0 

Unit Total 0.31 
11 7 Mammalia 1 0.09 Long bone Frwment 5 4 0 4 0 Sparrow-size 
11 7 Vertebrata 1 0.04 5 4 2 4 0 Sparrow-sized 
11 7 Vertebrata 1 0.02 5 4 4 4 0 
11 7 Vertebrata 2 0.04 5 4 2 4 0 
11 7 Vertebrata 3 0.03 5 4 4 4 0 Rodent-sized 

11 7 Vertebrata 15 0.26 5 4 0 4 0 
11 6 Aves 1 0.06 Long bone Fragment 0 4 3 1 0 
11 6 Mammalia 1 0.12 0 0 1 1 0 
11 6 Mammalia 2 0.40 Long bone Fra,..oment 2 4 0 4 0 
11 6 Vertebrata 1 0.12 5 4 1 4 0 
11 6 Vertebrata 1 0.01 5 4 1 4 0 
11 6 Vertebrata 1 0.11 3 4 0 4 0 
11 6 Vertebrata 2 0.05 5 4 0 4 0 
11 6 Vertebrata 6 0.10 5 4 0 4 0 
11 5 Aves 1 0.07 Long bone 1 0 0 1 0 
11 5 Aves 3 0.08 0 0 0 4 0 
11 5 Mammalia 1 0.04 Tooth Fragment 5 4 0 4 0 
11 5 Mammalia 1 0.81 3 4 0 4 0 

11 5 Mammalia 1 0.06 1 4 1 4 0 
11 5 Mammalia 1 0.33 Long bone Fragment 3 4 3 4 0 
11 5 Mammalia 3 0.33 5 4 2 4 0 
11 5 Sigmodoll 1 0.03 Calcaneus Complete 0 0 0 0 0 

hispidus 

11 5 Vertebrata 1 0.01 5 4 0 4 0 
11 5 Vertebrata 2 0.07 5 4 4 4 0 
11 5 Vertebrata 3 0.16 2 4 0 4 0 
11 5 Vertebrata 5 0.11 I 4 0 4 0 
11 5 Vertebrata 18 0.94 5 4 0 4 0 
11 3 Mammalia 1 0.09 5 4 4 4 0 
11 3 Vertebrata I 0.04 5 4 1 4 0 

11 3 Vertebrata 1 0.07 5 4 1 4 0 

11 3 Vertebrata 2 0.03 5 4 0 4 0 
11 3 Vertebrata 2 5 4 2 4 0 

11 3 Vertebrata 3 3 4 0 4 0 

11 3 Vertebrata 6 5 4 0 4 0 
11 2 Mammalia 1 0.20 5 1 0 4 0 
11 2 Vertebrata I 0.01 2 4 0 4 0 

311 
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Coded Observations Butcher Marks 
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11 2 Vertebrata 2 0.02 5 4 2 4 0 

11 2 Vertebrata 2 0.16 5 4 0 4 0 

11 2 Vertebrata 2 0.03 5 4 4 4 0 

II 2 Vertebrata 4 0.13 5 4 I 4 0 

11 2 Vertebrata 11 0.15 5 4 0 4 0 

11 I Mammalia 1 0.03 3 4 0 4 0 Sparrow-sized 

11 1 Vertebrata I 0.01 5 4 0 4 0 SQ.arrow-sized 

11 1 Vertebrata 1 0.03 5 4 4 4 0 

11 1 Vertebrata 3 0.26 2 4 0 4 0 

Unit Total 5.75 

10 2 Mammalia I 0.02 Rib Fragment 5 4 0 4 0 

10 2 Mammalia 2 0.19 1 4 1 1 0 
10 2 Vertebrata 1 0.01 5 4 0 4 0 
10 2 Vertebrata 1 0.01 5 4 0 4 0 

10 2 Vertebrata 1 5 4 0 4 0 

10 2 Vertebrata I 0.01 5 4 0 4 0 
10 2 Vertebrata 3 0.07 5 4 2 4 0 

10 2 Vertebrata 3 0.07 5 4 2 4 0 

10 1 Vertebrata 3 0.02 5 4 0 4 0 

10 1 Vertebrata 3 0.02 5 4 0 4 0 

Unit Total 0.42 

1 5 Mammalia 1 0.10 I 4 0 I 0 

1 5 Mammalia 1 0.10 1 4 0 4 I 

1 5 Vertebrata 1 0.06 5 4 3 4 0 
1 5 Vertebrata 1 0.01 5 4 0 4 0 
1 5 Vertebrata 1 0.06 5 4 3 4 0 
1 5 Vertebrata 1 0.01 5 4 0 4 0 
1 5 Vertebrata 2 0.10 5 4 4 4 0 
1 5 Vertebrata 7 0.06 5 4 0 4 0 
1 5 Vertebrata 7 0.06 5 4 0 4 0 
1 4 Artiodactvl 2 0.24 Tooth Fragment 3 4 0 4 0 
1 4 cf. SigmodolZ 1 0.01 3rd phalange Complete 5 4 0 4 0 

hisvidus 
1 4 Mammalia I 0.03 Tooth Fragment 3 4 0 4 0 

1 4 Vertebrata 1 0.01 5 4 4 4 0 
I 4 Vertebrata 1 0.06 0 4 0 4 0 
I 4 Vertebrata 1 0.02 5 4 0 4 0 
1 4 Vertebrata 1 0.01 5 4 0 4 0 
1 4 Vertebrata I 0.10 5 4 2 4 0 
I 4 Vertebrata 4 0.04 5 4 0 4 0 Mouse-sized, no 

epiphysis 
1 4 Vertebrata 4 0.14 5 4 2 4 0 
I 4 Vertebrata 6 0.11 5 4 0 4 0 
1 3 Mammalia 3 0.08 Tooth Fragment 3 4 0 4 0 
1 3 Vertebrata 1 0.01 5 4 0 4 0 
1 3 Vertebrata 1 0.07 5 4 4 4 0 

1 3 Vertebrata 2 0.06 3 4 0 4 0 
1 2 Mammalia 2 0.16 5 4 0 4 0 
1 2 Rodentia 1 0.01 Lumbar Centrum 5 4 0 4 0 Immature 

vertebra 
1 2 Vertebrata 1 0.01 5 4 0 4 0 
1 2 Vertebrata 7 0.21 5 4 0 4 0 Very small carnivore 

I (skunk?) 
1 1 Vertebrata 5 0.20 5 4 2 4 0 Deer-sized 

Unit Total 2.14 
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D 9 Mammalia 1 0.09 Femur Proximal 0 0 2 2 0 
112 

D 9 Mammalia 1 0.01 Tooth Root 0 0 1 0 0 
D 7 Mammalia I 0.01 Tooth Fraament 0 0 2 2 0 
D 7 Vertebrata 1 0.02 0 0 2 4 0 
D 7 Vertebrata 2 0.06 5 4 4 4 0 
D 5 Aves 1 0.01 Lana bone Fragment 5 4 4 4 0 
D 5 Vertebrata 6 0.12 5 4 0 4 0 1 Possible chop mark 

D 12 Aves 1 0.03 Long bone Fraament 5 4 I 4 0 
D 12 Vertebrata 1 0.07 5 4 2 4 0 

Unit Total 0.42 
C 6 Vertebrata 6 0.05 Long bone Fragment 0 4 4 4 0 
C 4 Osteicthvs 1 0.01 5 4 0 4 0 Sparrow-sized 

C 4 Vertebrata 4 0.06 2 4 0 3 0 
C 3 Rodentia 1 0.01 Long bone Fra,..ament 0 0 0 0 0 Rodent-sized 

C 3 Vertebrata 5 0.11 5 4 0 4 0 
C 2 Neotoma sp. 1 0.01 Molar Fragment 0 0 0 2 0 
C 2 Vertebrata 1 0.04 3 4 0 4 0 Mouse-sized 

Unit Total 0.29 
AI 4 IMammalia 1 0.70 Lona bone Fragment I 3 I 4 I 0 I 3 o I I I Mouse-sized 
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The following infonnation is provided in accordance with the General Rules of Practice and Procedure, Chapter 
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