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Archeological Testing and Data Recovery at 41ZV202 Abstract

Abstract:

At the request of the Texas Department of Transportation, Environmental Affairs Division (TxDOT-ENV), the Center for
Archaeological Research (CAR) of The University of Texas at San Antonio (UTSA) conducted archeological significance
testing at 41ZV202, a prehistoric site located in northwestern Zavala County, in March of 2003. The work, conducted under
Texas Antiquities Permit No. 3071 issued to Dr. Steven A. Tomka, was done in anticipation of the potential widening by
TxDOT of FM 481. While materials dating to the Archaic were also present, the testing demonstrated the presence of significant
Late Prehistoric (Austin Interval) deposits with good integrity within a portion of the TxDOT right-of-way (ROW). As TxDOT
construction could not avoid these deposits, and as both the Texas Historical Commission (THC) and TxDOT concurred with
CAR’s recommendations that the deposits were eligible for listing on the National Register of Historic Places (NRHP) under
criterion d of 36CFR 60.4, data recovery investigations were initiated. CAR began that work in July and August of 2003. The
testing permit was amended to include the data recovery efforts. Dr. Russell Greaves served as project archeologist for both the
testing and data recovery effort at 41ZV202.

The testing and data recovery work consisted of the excavation of a 53-m-long Gradall trench, exposing and profiling a
75-m-long road cut, and the hand excavation of 52 1 x 1 meter units that removed approximately 34.6 m® of soil. Testing
identified two large, dark stained areas designated Features 4 and 5, an associated hearth (Feature 7), and a small cluster of FCR
(Feature 6). Just over 1,000 chipped stone items were recovered, including several Scallorn points, one reworked dart point,
several bifaces, and two flake tools. Eleven AMS radiocarbon dates were submitted from deposits, with eight clustering around
1000 Bp. Data recovery efforts defined FCR features 8 through 13. In addition, 24 arrow points, several dart points, a variety of
unifacial and bifacial tools, a small number of cores, roughly 6,000 pieces of debitage, and a variety of burned sandstone, were
recovered. We also collected small quantities of bone and mussel shell along with about 14,350 gastropod shells, and a variety
of soil samples. Finally, all calcium carbonate nodules were retained from the screens.

Following the completion of data recovery efforts, the CAR was directed by TxDOT to develop a research design for the
analysis of the material from 41ZV202. TxDOT and THC accepted that research design in November of 2004, at which
time the CAR began analysis and report production. Unfortunately, by 2005 project archeologist Russell Greaves had left the
CAR. At that point, CAR assistant director Dr. Raymond Mauldin took over the project. The analysis of the 41ZV202 Late
Prehistoric data outlined in this report is conducted in the context of a large-scale, theoretically driven model of adaptation for
hunters and gatherers loosely based on aspects of Optimal Foraging Theory. In addition to 41ZV202, the approach relies on
comparative data sets from Late Archaic and other Late Prehistoric sites from South and South-Central Texas to investigate
shifts in subsistence, technology, and mobility across this broad region.

At this time, discard decisions have not been made. However, all artifacts and associated samples collected and
retained during this project, along with all project-associated documentation, are to be permanently curated at the
CAR according to Texas Historical Commission guidelines.
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lab, looking over faunal collections. Thanks Barbara. Bruce Moses, with the help of Rick Young, served as the site surveyor.
Dr. Phil Dering (Shumla Archaeobotanical), Dr. Mary E. Malainey, and Dr. Ruapli Datta (UTSA- Environmental Sciences)
conducted the specialized analyses of the 41ZV202 material. Dr. Britt Bousman of the Center for Archaeological Studies at
Texas State conducted geoarcheological work during testing. Bruce Moses, Rick Young, and Leonard Kemp created the figures
in this report. Jennifer Thompson and Bruce Moses edited the text. Steven Tomka also served as Principal Investigator. Thank
you all for your tremendous help.

Marybeth Tomka of CAR helped with access to HIT collections and records located at the Center. Laura H. Nightengale and
Carolyn Spock of the Texas Archeological Research Laboratory facilitated access to collections and records at that institution.
Thanks to Robert Blasing of the US Bureau of Reclamation for allowing access to Choke Canyon collections and records,
and to Patty Patterson of the US Army Corps of Engineers, Fort Worth District, for granting access to the collections from
41WM267. I appreciate their willingness to facilitate research.

Finally, there are a bunch of people from THC and TxDOT to thank. Some of them still work at these institutions, while others
have moved on to other places. Specifically, I need to thank James Bruseth, Mark Denton, Owen Lindauer, G. Lain Ellis,
James Abbott, Scott Pletka, Al McGraw, Christopher Ringstaff, Nancy Kenmotsu, Timothy Meade, and Sergio Iruegas. They
helped in conducting and completing the field work, facilitated the analysis, and provided valuable feedback along the way.
Christopher Ringstaff, James Abbott, and Jason Barrett provided helpful comments on the draft report.

Raymond Mauldin
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Site 41ZV202 is a multi-component site in northwestern
Zavala County, Texas, along a segment of FM 481 (Figure
1-1). The site is on the west bank of Muela Creek, on a
slightly elevated Pleistocene alluvial fan at roughly 775
ft (235M) AMSL (Abbott 2002). The highway bisects
the site. The site boundaries shown in Figure 1-1 are
estimates. The site is roughly 120 m east-west and extends
an unknown distance north south. The current roadway
cuts approximately 10-15 ft below grade, essentially
cutting through the terrace and destroying much of the
archeological deposits within the TxDOT right-of-way
(ROW). However, two roughly 8 to 10 ft wide swaths
located to the north and south of the east-west running
roadway remain (see Figure 1-1). These remnants contain
Late Archaic and Late Prehistoric materials and would be
impacted by roadway expansion.

Originally identified and recorded by TxDOT in 1981
(see Crawford 1981; Mauldin et al. 2004), 41ZV202 was
subsequently tested in 1981 by Jerry Henderson, TxDOT
archeologist, and was also examined by SWCA in May and
June of 2002 (O’Farrell and Miller 2002). In November of
2002, TxDOT further investigated the deposits using two
Gradall trenches (Abbott 2002). Based on these preliminary
investigations, TXDOT issued Work Authorization No. 573-02-
SA002 to the Center for Archaeological

stone tool forms (Greaves 2002). Based on these results,
CAR recommended that the site was eligible for inclusion
to the NRHP under criterion d of 36CFR 60.4, in that it
was likely to yield information important in prehistory. In
addition, we suggested that the site warranted designation
as a SAL under criteria 1 and 3 of the Texas Antiquities
Code. The site had the potential to contribute to a better
understanding of the prehistory of Texas by the addition
of new and important information (criterion 1), and the
site possesses unique or rare attributes concerning Texas
prehistory (criterion 3). Given these recommendations and
the scale of the impacts associated with the anticipated
work within the ROW, we further recommended that if
construction impacts to the site could not be avoided, data
recovery efforts directed at recovering the significant data
associated with the Late Prehistoric period be initiated at
41ZV202.

The Texas Historical Commission (THC) and TxDOT
concurred with those recommendations. As construction
impacts to the site associated with the anticipated work along
FM 481 could not be avoided, data recovery investigations
were initiated by CAR in the summer of 2003 under TxDOT
Work Authorization No. 573-06-SA002. The work was
conducted between July 9 and August 1, 2003, under Texas

Research (CAR) to conduct testing at
41ZV202. The testing was designed
to determine if the site was eligible
for listing on the National Register of
Historic Places (NRHP) and to determine
if 41ZV202 warranted designation as a
State Archeological Landmark (SAL).
That testing, conducted in March of
2003, was undertaken in the context of |_
anticipated road improvements to FM
481 including the potential widening of
the roadway along the section containing
41ZV202. Dr. Russell Greaves served as
project archeologist.

The testing undertaken by CAR
demonstrated the presence of significant
Late Prehistoric (Austin Interval)
deposits in the ROW. The deposits had
good integrity. Included in the deposits
were features with ethnobotanical
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remains, small amounts of faunal
material, and a variety of chipped Figure 1-1.

Location and approximate boundary of 41ZV202 in northwest Zavala County.
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Antiquities Committee (TAC) permit no. 3071 issued to
Dr. Steve A. Tomka. Dr. Russell Greaves again served as
project archeologist.

Following the completion of data recovery efforts, CAR
was directed to develop a research design linking the data
recovered from 41ZV202 with research goals. That research
design (Tomka et al. 2004a) was developed under Work
Authorization No. 573-13-SA002. Following TxDOT and
THC acceptance of the research design in November of
2004, CAR began analysis and report production under
Work Authorization No. 575-18-SA005. Unfortunately,
following the completion of the field work, but subsequent
to the production of the research design, project archeologist
Dr. Russell Greaves left CAR. Dr. Raymond Mauldin
subsequently took over the project.

Project Activities

CAR conducted NRHP eligibility testing at 41ZV202
during March 2003. Based on previous work at the site,
CAR focused testing, as well as subsequent data recovery
efforts, in the southern area of the ROW, an area estimated
to be roughly 490 m? The northern portion of the ROW,
covering an area of roughly 400 m?, had been subject to
significant impacts from road improvement and underground
utility installation. No surface material and only very thin
remnant A and B horizons were present on the northern side
of FM 481. CAR undertook three principal tasks during the
March 2003 testing of 41ZV202. First among these was a
geomorphic re-examination of the site through profiling a
75-m-long segment of the southern road cut exposure of FM
481. Secondly, we conducted Gradall trenching to expose
potential buried features along a 53-m-long corridor placed
on what was judged, based on previous work, to be the most
intact portion of the site. Finally, we manually excavated
selected features exposed by the Gradall trenching.

CAR personnel excavated 12 1-x-1-m test units to depths of
70-100 cm below datum (bd; slightly more than 9 m?). This
testing identified two large, dark stained areas designated
Features 4 and 5, an associated hearth (Feature 7), and a small
cluster of FCR. The small FCR accumulation, designated
Feature 6, was at the western end of the 75-m-long road
cut profile. The 10 excavation units in the Feature 4 and
5 area produced just over 1,000 lithics that included three
Scallorn points, one reworked dart point, several bifaces,
and two flake tools. Twenty-nine charcoal samples were
collected from the Feature 4, 5, and 7 areas, and 11 were
submitted for AMS dating. Eight of those samples produced
dates of approximately 1000 Bp. Dating indicated a high
probability that Features 4, 5, and 7 represented closely

spaced occupational events. Based on these testing results,
CAR suggested that site 41ZV202 had good integrity and
contained Late Prehistoric (Austin Interval) data that were
likely to yield important information on a variety of research
topics, including subsistence, technological organization, site
structure, and mobility.

With the concurrence of TXDOT and THC, CAR initiated
data recovery efforts at the site. These efforts included
the hand-excavation of 40 contiguous 1-x-1-m units.
These units encircled the 10 previously excavated units,
producing 50 contiguous 1-x-1-m units (see Figure
1-2). Two-hundred forty-six levels were excavated and
screened during the data recovery efforts, while 81 levels
were excavated in this same area during testing. These
data recovery efforts defined FCR features 8 through 13.
Features 8, 10, and 13 were associated with the A horizon
deposits that appear heavily organically enriched and were
identified as Feature 4 during the March 2003 testing while
Features 9, 11, and 12 were all situated in the western
portion of the site in the area designated as Feature 5
during the March 2003 testing.

Data recovery produced 30 projectile points, including 24
arrow points and six dart points. The vast majority of the
arrow points are consistent with the type descriptions for Late
Prehistoric Scallorn forms (Turner and Hester 1999:230).
Earlier point types include what is probably an Early Archaic
Andice stem fragment (Turner and Hester 1999:71-72), a
Late Archaic Ensor form (Turner and Hester 1999:114), and
the base of a small, untyped lanceolate point. In addition, a
variety of unifacial and bifacial tools were recovered, along
with a small number of cores and just over 6,000 pieces of
debitage. Burned rocks were recorded during both phases
of CAR’s work at 41ZV202. Small quantities of modern
items were collected during the data recovery work. A small
quantity of bone, all of which is highly fragmentary, and
a few pieces of mussel shell, were collected. In addition,
roughly 14,350 complete and fragmentary gastropod shells
were recovered from screening during data recovery. Ninety-
seven piece-plotted charcoal samples were collected during
testing and data recovery excavations. One hundred sixty-
two soil samples, each consisting of roughly 0.5 liters of soil,
were collected from the 40 block excavation units dug during
data recovery. Finally, all calcium carbonate nodules were
retained from the screens for quantification.

The research design, developed in the fall of 2004, is an
explicit, theoretically based approach to the analysis of the
Initial Late Prehistoric, or Austin Phase, material collected by
CAR during testing and data recovery efforts at 41Z2V202. The
approach is grounded in the principals of Optimal Foraging
Theory developed primarily in biology (Stephens and Krebs
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1986; see also Bird and O’Connell 2006; Winterhalder 1981).
The approach uses a cost/benefit framework to model aspects
of prehistoric hunter-gatherer behavior (e.g., Kelly 1995;
Simms 1987) in South-Central Texas. While human hunter-
gatherers violate many of the assumptions of classic foraging
models, and while parameters specified for analysis (e.g.,
return rates, search costs) are often difficult to estimate in
archeological situations, we find the models appealing as
they provide an explicit analytical framework.

The analysis phase of the project, governed primarily by the
research design, began in the spring of 2005. Rather than
focusing extensively on the Initial Late Prehistoric (Austin)
data identified at 41ZV202, much of the analysis was focused
on identifying and acquiring comparative data on subsistence,
technological, and mobility related topics from Late Archaic,
Initial Late Prehistoric, and Toyah Interval (Terminal Late
Prehistoric) components represented on multiple sites from
across South-Central Texas. The comparative data types
were identified in the context of a large-scale, theoretically
driven model of adaptation for hunters and gatherers. The
data derived from the Austin component at 41ZV202, in
conjunction with other Late Prehistoric and Late Archaic
components from across the region, are used to evaluate
the utility of the model. In turn, the model provides a
context for interpreting the 41ZV202 material. This type of
approach, with a heavy reliance on comparative material, is
not common in cultural resource management investigations.
Following the completion of the analysis phase of the project,
Dr. Raymond Mauldin of CAR began the writing of this draft
report in the fall of 2008. The draft report was completed in
the summer of 2009, and this final report was completed in
the winter of that year.

Report Overview

This final report on testing and data recovery at 41ZV202
consists of 13 chapters and nine appendices. This initial
chapter introduces the project. Chapter 2 summarizes aspects
of the modern project area environment. A review of what
we think we know regarding prehistoric climate regimes in
the region is also provided in that chapter. The third chapter
provides a review of the culture history for the region,
along with a summary of previous archeological research
in the region. Included in that chapter is information on
previous research at 41ZV202. Chapter 4 summarizes the
testing and data recovery efforts undertaken by CAR at the
site, while Chapter 5 provides a discussion of the materials
recovered from 41ZV202. The sixth chapter uses the data in
Chapter 5 and geomorphic data developed during testing to

assess the overall integrity of deposits. We isolate a single
analytical unit, dating to the Initial Late Prehistoric period,
for subsequent analysis. Chapter 7 provides an overview
of the theoretical position that governed the analysis. As
mentioned previously, cost/benefit analysis developed in
evolutionary ecology heavily influences the approach. Based
on Chapter 7, the eighth chapter develops a general model
of hunter-gatherer adaptations for South-Central Texas. A
critical component of that model involves a re-assessment
of presence/ absence data on bison within Central and South
Texas during the Late Archaic and Late Prehistoric periods.
We suggest that contrary to earlier reviews (see Dillehay
1974; Huebner 1991), bison are not absent from this portion
of the state during the Initial Late Prehistoric period (Austin
Interval). The continued availability of this high return
resource leads to a series of expectations regarding the
organization of subsistence, technology, and mobility for
the Late Archaic and Late Prehistoric periods. Chapter 9 is
the first of several chapters that use data from 41ZV202, in
association with data from other components, to assess these
expectations derived from the general hunter-gatherer model.
Chapter 9 deals specifically with assessing changes in diet
breadth, with Chapter 10 looking at changes in technological
organization. The eleventh and twelfth chapters investigate
changes in mobility through time. Chapter 13 provides a
general summary, and considers the utility of the overall
approach. Finally, a short “notes to text” section follows the
13" Chapter. This section provided clarification on objections
raised by TxDOT reviewers to both the overall approach as
well as to several specific points.

Nine appendices support the 13 chapters. These include a
geoarcheological summary (Appendix A) prepared by Dr.
C. Britt Bousman of Texas State University following the
testing phase of the work at 41ZV202. Appendix B provides
a summary of radiocarbon results supplied by Beta Analytic.
Appendix C, complied by Raymond Mauldin and Leonard
Kemp, present data on bison availability for a series of site
and components from Central and South Texas. Appendix
D, by Barbara Meissner of CAR, presents the analytical
results for faunal material from 41ZV202. Appendix E,
by Dr. Phil Dering of Shumla Archaeobotanical Services
presents the 41ZV202 ethnobotanical results. Appendix
F, by Dr. M. Malainey presents the analysis of fatty acids
from selected 41ZV202 feature rock. Appendix G, prepared
by Dr. Rupali Datta of the Environmental Geochemistry
Laboratory at UTSA, presents an analysis of sediment from
417ZV202. Finally, Appendix H presents data on magnetic
soils susceptibility for 41ZV202, while Appendix I presents
data on the chipped stone recovered from the site.
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This chapter provides an overview of the environment of the
general project area. Included are short discussions of the
physiographic setting, climate, geology, soils, vegetation,
and faunal resources. In the second section of the chapter,
paleoenvironmental conditions during the Late Holocene,
the temporal period reflected in the archeological material at
41ZV202, are considered.

The Modern Environment

The project area is in northwest Zavala County, roughly
30 km to the southwest of the town of Uvalde, and 50 km
to the northeast of the town of Eagle Pass. The area is on
the northern edge of the Tamaulipan biotic province (Blair
1950). In this portion of the province, the region is a sparsely
vegetated plain characterized by a semi-arid climatic regime.
Often referred to as the Coastal Plain, Rio Grande Plain,
or South Texas Plain, the region has low topographic relief
and intermittent drainages, although several larger rivers,
including the Nueces, Frio, and Rio Grande cut through the
general area. About 50 km to the north of the project area
is the Edwards Plateau, an uplifted, limestone-dominated
region characterized by relatively denser vegetation. Here,
oak and juniper, often underlain by a variety of grasses, are
common, and the setting is dramatically different from that of
the mesquite-acacia brushy flats of the project area.

The data in Figure 2-2 show that the rainfall tends to be
bimodal, with peaks in the early summer months of May and
June, and a smaller peak in late summer (August). The late
winter to early spring months are the driest, with January,
February, and March all having rainfall of around one inch
(SRCC 2003c). Year-to-year variability in rainfall is shown
in Figure 2-3 with data from 1913 through 1982 (National
Climate Data Center [NCDC] 2004). The wettest year during
this period was 1976 with over 45 inches of precipitation,
while the driest year was 1956, with less than 10 inches of
rainfall recorded.

Geology and Soils

As Figure 2-4, adapted from the Del Rio (Barnes 1977) and
San Antonio (Barnes 1983) sheets of the Geological Atlas
of Texas shows, cherts are not common near 41ZV202.
However, a variety of materials well suited for hearth stones
(sandstone and limestone) are available. At a regional level,
Cretaceous age limestone and marl deposits (Kac) dominate
the northern area (Figure 2-4). This formation lacks chert.
The Anacacho Limestone (Kac) does contain isolated
deposits of igneous rock (Ki), including basalt. Much of the
region is mapped as Pleistocene fluviatile terrace deposits
(Qt) that are associated with the Edwards Plateau. These
deposits often contain chert gravels. Holocene age alluvium
(Qal) floodplain deposits are associated with many of the

Climate

Presently, the climate of the study area is

sub-tropical, with hot, humid summers
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year. On average, 26 days a year are at or
below freezing. The maximum temperature
exceeds 99°F 41 times a year (Stevens and
Richmond 1976:98-99).

The average annual precipitation between
1971 and 2000 at Uvalde was 23.43 inches.
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Figure 2-1. Average monthly temperature at Uvalde, Texas.
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are mapped as Quaternary alluvial terrace
(Qt), but across Muela Creek deposits are
identified as a Quaternary age alluvial fan

(Qf). In his original characterization of
the site setting for SWCA, Kuehn (2002)

suggested that the site specific deposits

represented middle to late Holocene age
formation produced by multiple episodes
of overbank flooding, presumably from
Muela Creek. The site geology was
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reexamined by Abbott (2002). He argued
that the deposit was probably Pleistocene,
rather than Holocene in age. He also
suggested that the deposits were unlikely

Wardh

Figure 2-2. Average monthly precipitation at Uvalde, Texas.

associated with Muela Creek. He based
that suggestion on the height of the ridge
deposit above Muela Creek, the elevation
above the larger Chaparrosa valley to
the west, and the relatively small size of
Muela Creek. Rather than representing
stream alluvium, Abbott suggested that the

ﬁfﬁ f I ﬁ f fﬁ gj’ gﬂ' to be associated with overbank flooding
§F T FF

underlying landform was Pleistocene in
age. He further suggested that the cultural
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material was contained in an eolian
veneer. During CAR’s testing of 41ZV202,
Bousman (Appendix A) described a series
of profiles on site. He concluded that
the ridge feature containing 41ZV202 is
i probably part of the alluvial fan complex

|| that is mapped on the east side of Muela
L-"._ Creek (Qf) and not an alluvial terrace. He
|| identified two sedimentary units within

Fainell Par Wear (ireches)

the deposit, and while the age of the lower
sedimentary unit could not be determined,
Bousman concluded that the upper unit

probably dates to the Late Holocene (see
Appendix A).

Figure 2-3. Yearly rainfall at Uvalde, Texas.

drainages. The Escondido Formation (Kes), also present
in the current project area, contains shale, siltstone, and
sandstone. The Eocene age Indio Formation (Ei) also
contains sandstone, shale, and siltstone.

There is some disagreement regarding the geological age
and origin of the site specific deposits. The site sediments

g Figure 2-5 presents the soils surrounding

41ZV202 (Stevens and Arriaga 1985).

Much of the surrounding area is

dominated by Uvalde silty clay loam

(UVB), with Pryor sandy clay loam

(PYB), Chacon clay loam (CKB), and

Caid sandy clay loam (CDB) common. All of these soils

are deep and well drained, with the Chacon, Uvalde, and

Caid series being frequently associated with drainages.

Tonio fine sandy loam (TOB), Zavco sandy clay loam

(ZVB), and Montell Clay (MOA) are also mapped within

the immediate area. 41ZV202 sits on Uvalde silty clay
loam (see Appendix A).
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Figure 2-5. Soils in the vicinity of 41ZV202.
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Hydrology

As noted previously, several large, permanently flowing
rivers cut through the South Texas region, and a variety of
smaller creeks and drainages are clearly present. Within the
region, major rivers include the Rio Grande, Nueces, Frio, and
Sabinal. Many of these drain out of the Balcones Escarpment,
and several are principally spring fed. The Nueces River lies
about 22.5 km to the west of 41ZV202. Within the immediate
area, Turkey Creek, a semi-permanent drainage, is roughly
10.5 km to the east of 41ZV202, and is currently the primary
source of surface water in the immediate area. Chaparrosa
Creek is located about 1.0 km to the west. The relatively
small drainage of Muela Creek is located immediately east
of 41ZV202. The creek was dry throughout our visits to the
site, and flows are probably present only under conditions
of heavy localized rainfall. This current picture of water
availability, however, is probably not reflective of past
conditions. Twentieth-century deep water wells in the region
appear to have dramatically lowered the water table, probably
resulting in less surface flow (see Hester 1980).

Floral and Faunal Resources

Currently, mesquite (Prosopis glandulosa) and blackbrush
(Acacia rigidula) dominate much of the surrounding region,
with small pockets of native and introduced grasses present
(Texas Parks and Wildlife Department [TPWD] 1999).
Riparian zones are dominated by sycamore (Platanus
occidentalis), black willow (Salix nigra), and button brush
(Cephalantus occidentalis), along with catclaw (Acacia
sp.), whitebrush (Aloysis gratissima), and mesquite. At
the time of CAR’s work, vegetation at 41ZV202 was
dominated by grass and low forbs, with small amounts of
mesquite also present.

Like the hydrology of the area, the vegetation structure has
clearly been impacted by European settlement and land-use
practices. The introduction of domestic livestock, fencing,
and fire suppression, combined with overgrazing and deep
well irrigation, seems to have contributed both to a lowering
of the water table and the spread of brushy vegetation,
especially mesquite (see Hall 1985; Hester 1995). Early
Spanish accounts of the Zavala County area suggest that much
of the land was a prairie, with dense forests in the riparian
areas, with infrequent thickets of mesquite (Robbins 1998).
It appears, then, that the brush and shrubs that dominate the
region today had a more restricted distribution in the past.

Blair (1950) lists over 60 mammalian species for the
Tamaulipan biotic province. These include white-tailed
deer (Odocoileus virginianus), the major native herbivore

in the region today, and a variety of smaller mammals,
including cottontail rabbit (Sy/vilagus sp.), jackrabbit (Lepus
californicus), coyote (Canis latrans), and small rodents. Blair
(1950) also lists 36 species of snakes and 19 species of lizards
for this province. Historically and prehistorically, a variety of
additional species, including several economically important
animals such as bison and antelope, were also present (see
Davis and Schmidly 1997; Montgomery 1978).

Paleoenvironmental Conditions

The prehistoric occupation of 41ZV202 seems to have
primarily occurred during the Late Archaic and Late
Prehistoric periods. This time frame, roughly corresponding
to the last 4,000 years, is the focus of this section. While some
research has certainly been undertaken in South Texas (e.g.,
Dering 2002, 2004; Robinson 1979, 1982), much of what we
think we know about South Texas comes from Central Texas.
This is due both to poor preservation conditions and to a lack
of environmental features (e.g., peat bogs, dry cave deposits)
that are conducive to preserving paleoenvironmental data.
The Central Texas climate reconstructions rely on a variety
of different data sets. These data sets include shifts in pollen
(see Bousman 1998; Bryant and Holloway 1985; Nickels
and Mauldin 2001), changes in stream flow geomorphology
(Nordt 1992), variation in small vertebrate fauna (see Toomey
1993), and shifts in carbon isotopic signatures in sediments
(e.g., Cooke 2005; Nordt et al. 1994; Nordt et al. 2002).

Shifts in these various data sets support a variety of climate
change scenarios. Unfortunately, the application of these
scenarios to our particular South Texas study area is unclear.
In part, this ambiguity is related to the distance between
41ZV202 and many of the previously mentioned studies.
However, it is also the case that there is little consensus
between several of the scenarios for the Late Holocene.
This is not surprising given the diverse data sets that are
certainly responding to different temporal and spatial scales
(see Ellis et al. 1995). That is, the temperature and rainfall
patterns that influence shifts in the relative dominance of
least and desert shrews (see Toomey 1993: 190-203) are
likely operating at different spatial and temporal scales
than those that produce shifts in the relative abundance of
arboreal and grass pollen (see Bousman 1998) or shifts in
phytoliths (Robinson 1979, 1982).

This problem of scale is exacerbated by temporal uncertainty
on any given data point (e.g., +/- 200 years) and, in many
cases, a small number of data points in portions of several
long-term sequences. The resulting picture is one where
several different scenarios of climate change are supported
for roughly the same area (e.g., Johnson and Goode 1994;
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Nordt et al. 1994; Toomey et al. 1993). It is unclear
if these are recording the same climate sequence,
but monitoring that sequence at different temporal
and spatial scales, or if one or several of these
sequences are simply wrong (see Ellis et al. 1995:
411-414).

Subsequently, we focus our paleoclimate review
on three different data types, and pay particular
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attention to questions of scale. Figure 2-6 provides
locations for these data sets relative to 41ZV202. {4,
The first uses shifts in pollen from three bog sites
in east-central Texas (Figure 2-6). These shifts
probably reflect long temporal periods, perhaps
several hundred years, and regional spatial scales.
The second type monitors stable carbon isotopes
in sediments. We focus on shifts in isotopic values
as a way to monitor the relative contribution of
plants that use a C, or C, photosynthetic pathway.
These shifts generally reflect long-term temporal
scales, but small spatial scales. That is, these data
sets are probably generated over several hundred
years but essentially reflect local conditions.
We consider three different carbon isotope data
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sets that are located to the northeast, east, and
southwest of 41ZV202 (Figure 2-6, Hall’s Cave,
Medina River, EIm Creek). The final data type
monitors shifts in soil moisture through shifts in drought
indices derived from variation in tree-rings. These data,
which are only available back to about ap 1000 for the
region, provide extremely short temporal resolution, but
large scale spatial resolution (see Figure 2-6). We discuss
each of these various data sets and the suggested vegetation
and climate patterns below.

Shifts in Vegetation Structure Suggested by
Changes in Pollen Frequencies

Figure 2-7 presents two versions of changes in paleovegetation
based on bog pollen sequences derived from three different
bogs. These are located about 350 km to the northeast of the
current study area (see Figure 2-6). The Boriack/Weakly bog
series is derived from Bousman (1998) while the Patschke
series is taken form Nickels and Mauldin (2001; see also
Camper 1991). Both sequences are poorly dated, with the
Boriack core relying on four radiocarbon dates from a nearby
core, and Patschke having only 4 radiocarbon dates to anchor
the 18,000 year sequence. Patschke is represented by roughly
52 data points, an average of roughly 350 years between
points, while the Weakly sequence (0-3000 Br) averages 167
years and the Boriack sequence (3000-16500 BP) averages
250 years between data points. In both sequences, the analysis
eliminated local marsh pollen from consideration, producing

Figure 2-6. Locations of climate data discussed in text.

a record that relied primarily on shifts in regional pollen
data. Bousman (1998) estimated large-scale shifts in canopy
cover between grasslands and woodlands, while Nickels
and Mauldin (2001) focus on relative changes in grassland
pollen frequencies, without linking them directly to shifts in
cover. The resulting pattern, then, is one that has large scale
temporal resolution and operates at a regional spatial scale.

Figure 2-7 shows estimated shifts in woodlands and
grasslands for Boriak/Weakly and shifts in grass pollen for
Patschke over the last 10,000 years, though our primary
concern here is with the last 4,000 years. Comparisons of the
two trend lines in Figure 2-7 suggest a similar overall pattern,
though the timing of individual increases or decreases are out
of sequence. Given the temporal issues noted previously,
this lack of specific agreement is not surprising. The Boriak/
Weakly trend shows a decline in grassland after a peak at
about 5000 Bp, with that decline accelerating after about 1200
Bp. The Patschke pollen data suggest an increase in grass
pollen, and by extension grasslands, that peak at around
3,400 years ago. Grass pollen percentages then begin a
slow, though variable decline. That decline accelerates after
about 800 Br. Given the location of these sequences in the
oak woodlands and blackland prairie area, it is probable that
decreasing grasslands are consistent with generally wetter
and/or cooler conditions in this section of Texas.
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Figure 2-7. Boriack, Weakly, and Patschke bog pollen data.

Shifts in Vegetation Structure Suggested by
Changes in Soil Carbon Isotope Values

Terrestrial plants use one of three different photosynthetic
pathways, termed C,, C,, and CAM, to fix carbon from
atmospheric CO,. These different pathways, which produce
distinct stable carbon isotopic signatures, represent a
response, in part, to different environmental conditions. The
C, pathway is the most common. Plants that thrive in cool,
moist settings use this pathway. All trees, most shrubs, and
all cool season grasses use the C, pathway (O’Leary 1988;
Sharp 2007). The stable carbon isotope signatures of C,
plants range from around -32 mill to -22 mill, with an average
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of around -27 mill (Deines 1980; O’Leary 1988). In contrast,
warm season grasses, as well as a few dicotyledonous taxa
(e.g., Amaranthus, Euporbia, Portulaca), use the C, pathway
(Ehleringeretal. 1997). The stable carbon isotopic values of C,
plants do not overlap with the C, values. C, plants have stable
carbon isotopic signatures that range from -17 to -9 mill, with
an average of around -13 mill (Deines 1980; O’Leary 1988).
The C, pathway in grasses is favored by warmer temperatures
(Ehleringer et al. 1997; Long 1999; Teeri and Stowe 1976),
while C, dicotyledonous taxa are associated with increased
aridity (Ehleringer et al. 1997; Long 1999; Stowe and Teeri
1978). The final pathway, termed CAM (crassulacean acid
metabolism), is used by most succulents (Bender et al. 1973;



Archeological Testing and Data Recovery at 41ZV202

Chapter Two: Environmental Setting

Ranson and Thomas 1960). CAM plants can mimic either
C, or C, stable carbon isotopic signatures and have ranges
from around -33 to -14 mill (Bender et al. 1973; Griffiths
1992). However, in Central and South Texas, CAM plants
seem to produce isotopic signatures that are comparable to
the lower range of C, plants (see Boutton et al. 1998: 18;
Quigg 2000). The isotopic values produced by these three
different vegetation pathways are not significantly altered by
decomposition, though *C values appear to be 1 to 3 mill
greater at depths below surface in many cases (see Boutton
et al. 1998.). Consequently, measurements of stable carbon
isotope ratios in organic mater in soil from Central and South
Texas can provide an estimate of the relative contribution of
C,/CAM and C, plants at a location. By measuring the stable
carbon isotopic signatures from several dated, buried soils
within a profile, or from multiple dated locations from the
same general area, researchers can monitor shifts in vegetation
and, by extension, shifts in temperature and moisture.

Soils are commonly dated by radiocarbon dates, with an
associated error range, as well as stratigraphic position
within a profile or stream setting. In addition, note that the
stable carbon isotopic value for a given data point represents
a pooled value of vegetation that existed on that surface.
The value is a function of the turnover rate in soil organic
mater and soil formation (Boutton et al. 1998). Given these
consideration, any shifts in carbon isotopic values observed
will probably reflect long temporal periods, approximating
several centuries under most depositional conditions. Spatial
scales appear to be local though erosion and redeposition
of deposits can, especially in stream settings, complicate
interpretations of the spatial as well as the temporal scale.

Reference to Figure 2-6 identifies three Central and South
Texas locations (Hall’s cave, Medina River, Rio Grande/
Elm’s Creek,) that contain relatively long sequences of
stable isotope values derived from carbon in soil. Figure
2-8 compares two of these sequences, Hall’s Cave, located
about 140 km to the northeast of 41ZV202 and the Medina
River sequence, located about 150 km east of the site. The
Hall’s Cave carbon isotope data, shown as a solid line in the
figure, are derived from buried sediments from an extremely
well-dated sinkhole deposit in Kerr County (see Cooke 2005;
Toomey 1993). Unfortunately, there are only 16 sample
points over the 10,000 year sequence shown in Figure 2-8,
or one data point for every 625 calendar years. For the last
4,000, only five data points are present. Examination of the
Figure 2-8 Hall’s Cave sequence shows a gradual, though
variable increase in C, vegetation from just before 7000 Bp
to around 1800 Bp. This suggests warming temperatures over
this period. A rapid decline is then initiated, suggesting a
return to cooler temperatures over the last 1,800 years. The
Medina River sequence (see Figure 2-6) is shown as a dashed
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line in Figure 2-8 (see Nordt et al. 2002). These stable carbon
isotope data come from a series of stream terrace deposits.
For the 10,000 years shown in the figure, seven radiocarbon
dates are present, and there are 32 data points, but only eight
data points in the last 4,000 years. Examination of the Medina
sequence suggests a gradual, though variable increase in C,
plants, and by extension an increase in temperatures, from
the beginning of the sequence until just before 3000 Bp. The
contribution of C, plants appears to remain constant for the
next 1,700 years, though this period lacks data points. Over
the last 1,400 years, decreased C, production occurs with
a sharp decline occurring late in the sequence suggesting a
return to cooler temperatures.

The final sequence considered is from Maverick County,
roughly 60 km to the southwest of the current study area
(Figure 2-6, Elm Creek), and is from alluvial deposits
associated with both Elm Creek and the Rio Grande (Nordt
1998). Focusing on the end of his poorly dated sequence,
the stable carbon isotope data seem to suggest that C, plants
increased to around 4000 Bp, and generally decreased after
that date suggesting cooler temperatures. There are two
possible exceptions to this cooling trend. In the Rio Grand
sequence, Nordt (1998: 73) suggests slightly higher C,, and
by extension slightly warmer temperatures, occurred between
2200 Bp and 1200 Bp, with a second increase sometime after
1000 Br (Nordt 1998:73-75). Nordt (1998:73) also suggests
that the late shifts in C, abundance in the Rio Grand sequence
may also reflect “differences in depositional facies and water
table levels.” In the poorly dated EIm Creek sequence, Nordt’s
data (1998:74) fail to show either of these warmer intervals
late in time. The Elm Creek data do, however, show steady
increases in C, abundance from around 7500 Bp through
sometime approaching 4000 Bp. The post 4000 Bp record at
Elm Creek is compressed, but there is a dramatic decrease in
C, production at the end of the sequence (Nordt 1998: 73-75).

The stable carbon isotope sequences discussed in this section
vary in specifics. For example, the overall position of the
Hall’s Cave stable carbon isotope sequence in Figure 2-8 is
consistently more negative, suggesting a more C, dominated
setting, than the Medina River sequence. Medina River reflects
more C, production during all periods shown. This is not
surprising given that the sequences reflect local conditions.
The sequences do, however, seem to reflect roughly similar
overall temporal trends. Most sequences show a variable
but consistent increase in C, production probably reflecting
an increase in temperature and/or aridity from early in time
through around 2000 to 3000 Bp. Stable or declining C,
contributions are present for the remainder of the sequences.
This decline appears to be rapid, at least in the case of Hall’s
Cave. This post 3000 BP pattern is consistent with decreasing
temperatures, especially near the end of the sequences.
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Figure 2-8. Stable carbon isotope variation in soils from Median River (dashed line) and Hall’s Cave (solid line).

Shifts in Soil Moisture Monitored through
Tree-Ring Based PDSI Values

The final data type considered relies on tree-ring based
measures of drought that have recently become available
for the region (Cook and Krusic 2004). The data provide
extremely high temporal resolution. However, the spatial
scale is somewhat ambiguous, and the temporal range is
limited, extending back only to Ap 1000. The data set consists
of tree-ring based estimates of summer values for the Palmer
Drought Severity Index (PDSI), a commonly used measure
of drought. Here we use these data in two different ways.
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Grouping the data at 25 year intervals, we first consider shifts
through time in the PDSI value from ap 1000 through 2000.
We also use these data to focus on year to year variability.

The Palmer Index, developed in the early 1960s as a way
to quantify drought (Palmer 1965), is a relative measure
of soil moisture. Several factors, including temperature,
rainfall, potential evaporation, transpiration, soil type, and
runoff are used in calculating the index (see Alley 1984;
Karl 1986). While higher and lower values are possible, the
index generally ranges from a value of four (extreme wet
spell) to a negative four (extreme drought), with a normal
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period designated as zero. Cook and Krusic (2004; see also
Cook et al. 1999) developed the reconstructed summer PDSI
database used here from tree-rings using a point-by-point
regression method and 835 tree-ring chronologies from
across North America. They established a 2.5 degree latitude
by 2.5 degree longitude grid, consisting of 286 locations,
that provides yearly drought data for the United States,
Canada, and Mexico (Cook and Krusic 2004). For all 286
grid points, Cook and Krusic (2004) calibrate and verify their
tree-ring-based reconstructed summer PDSI values against
actual summer PDSI values derived from modern weather
stations. Here, we focus our investigation of PDSI values on
one of these 286 grid points, designated as point 166. The
point is located 70 km due north of 41ZV202. The grid point
provides yearly PDSI values for the region that stretch from
the modern period to Ap 1000.

Figure 2-9 provides an example of the relationship between
reconstructed PDSI values (Y axis) and actual PDSI
values (X axis) between 1900 and 2003 for grid point 166.
Pearson’s Correlation Coefficient (R) for these 103 points
is .834 (R? = .695) and there are no significant outliers. The
figure demonstrates that the PDSI reconstruction is a strong
reflection of the actual PDSI values. That is, it is clear that
the reconstructed values are a good relative measure of soil
moisture at an extremely fine grained temporal scale. The
appropriate spatial scale is more difficult to ascertain, though
it is likely to minimally consist of the 2.5

grid point 166 from ap 1000 to 2000. We have grouped the
data at 25 year intervals with plotting points at the center of
those intervals. The resulting pattern suggests that from 1000
through about ap 1250, the region is characterized by low
PDSI values, with several periods that appear to represent
sustained drought (e.g., Ap 1200-1250). From ap 1250 to
around 1475, PDSI values were closer to average conditions.
From Ap 1475 through 1675, PDSI values are higher than
average. It appears that conditions over the last 325 years are
close to the long term average.

The bottom graph in Figure 2-10 provides a measure
of year to year variability in PDSI. The Y-axis value
represents the mean absolute difference between PDSI
scores for consecutive years grouped at 25. For example,
in Ap 1000, a reconstructed PDSI of -1.98 was present at
grid point 166. The following year, the PDSI value was
1.857, producing an absolute difference of 3.827 between
these two years. We performed similar calculations
for all years for the sequence and summarized mean
absolute differences at 25-year intervals. Higher or lower
mean values are associated with periods of high or low
variability in PDSI values, and by extension, high or low
variability in soil moisture. During the latter portion of
the Initial Late Prehistoric (ap 1000-1250), variability
in PDSI is low, averaging 1.54. This is below the overall
average of 2.09 for the 1000 years shown in the figure.

degree latitude by 2.5 degree longitude grid
size, a scale of several hundred kilometers

within the study area. e

3

What is also not clear is the specific
interpretation of the reconstructed PDSI
values. At least for the last century and

with data sets near San Antonio, we have
shown that there is a significant, positive
relationship between precipitation and
PDSI values (Mauldin 2003). However,
other shifts, such as changes in temperature,
could be operating at the relatively long
time scales considered here. PDSI is
a composite of several climate (e.g.,
precipitation, temperature) and abiotic
(e.g., soil type) variables interacting in 4
complex ways. This complexity renders
any one to one correlation between changes
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Nevertheless, Figure 2-10 (top) presents
the mean PDSI values and associated 95%
confidence intervals on those means for
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Figure 2-9. Actual and predicted Palmer Drought Severity Indices (PDSI) for grid
point 166 (1900-2003).
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Figure 2-10. Mean and 95% confidence intervals for PDSI values (top) and variability (bottom) at 25 year
intervals from 4p 1000 through 4ap 2000 (PDSI grid point 166).

Reference to the top potion of Figure 2-10 will show that segment over this 300 year period. That high variability in
this period was also below average in soil moisture. After  soil moisture, combined with overall improving conditions
AD 1250, however, a different pattern is present. Between in moisture amounts relative to the initial 250 years of the
AD 1250 and 1550, year to year variability in PDSI values sequence, would produce high year-to-year fluctuations in
increase substantially, averaging 2.31 for a given 25-year  resources within Central and South Texas.

14



Archeological Testing and Data Recovery at 41ZV202

Chapter Two: Environmental Setting

Summary

The pollen data, along with the stable carbon isotope
information from soils, are operating at similar temporal
scales, with the pollen information reflecting a regional
spatial scale, and the stable carbon isotope data reflecting
local scales. Over the last 4,000 years these data suggest that
initially, warmer, and possibly drier conditions were present
through sometime around 3000 Bp. Cooler and possibly
wetter conditions were then present, with this cooling trend
becoming more pronounced over the last 1,000 years. The
picture suggested by the fine-grained PDSI data conflicts,
at least in the initial portion of the PDSI sequence, with the
picture suggested by the pollen and stable carbon isotope
data. Between ap 1000 and 1250, the PDSI data suggest
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dry conditions, with low variability. We have characterized
this period as increasingly cooler and possibly wetter when
considering the pollen and isotope data. This conflict may
reflect weaknesses in one of these data sets. Recall, however,
that the temporal scales are dramatically different. There are
10 equally spaced data points summarizing 250 individual
years of data, in the Figure 2-10 plot from ap 1000 to 1250.
Reference to Figures 2-8, for example, shows that in both
the Hall’s Cave and Medina River sequences, this 250 year
period contains a single data point. Note also that in the
Medina River data, the shift between Ap 1000 and about 1300
is consistent with the PDSI curve. After about ap 1250, all
data sets, including the PDSI data, are consistent with cooler
and possibly wetter conditions. In addition, the PDSI data set
suggests that the Ap 1250-1550 period is highly variable from
year to year.
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This chapter provides background material on the
archeological record of the general study area. Included
is a short review of the history of research in the region
surrounding 41ZV202 and a brief summary of the cultural
history focused primarily on South Texas. As with the
paleoenvironmental discussion in the previous chapter, much
of this review focuses on the last 4,000 years, the known
timeframe of the archeological material reflected on the
project, and relies, to a substantial degree, on data sets from
better studied Central Texas. For our purposes, some reliance
on Central Texas chronologies is appropriate as much of the
comparative material used in subsequent chapters is located
in Central Texas. Nevertheless, the current chapter focuses on
South Texas where 41ZV202 is located.

Archeological Frameworks

The Rio Grand River on the east and south, the Guadalupe
River and costal plain on the west, and the Edwards
Plateau on the north geographically define the South Texas
archeological record that forms much of this discussion. For
much of the South Texas region, little archeological work
was done before the late 1960s and early 1970s. The Hartle
and Stephenson (1951) report on work performed at Falcon
Reservoir probably represents one of the earliest professional
publications in the area. Several major survey and testing
projects have been undertaken in the region since the late
1960s. These include the Choke Canyon Project in Live Oak
and McMullen counties (see Brown et al. 1982; Hall et al.
1982), the East Chacon project (McGraw and Knepper 1983)
in Zavala and Uvalde counties, the Chaparrosa Ranch project
in Zavala County (Hester 1978; Montgomery 1978), and the
Applewhite project in southern Bexar County (McGraw and
Hindes 1987). In addition, several testing and data recovery
projects have been completed in South Texas (e.g., Black
1986; Goode 2002; Inman et al. 1998; Mauldin et al. 2004,
Miller et al. 2000; Quigg et al. 2002; Quigg and Cordova
2000; Taylor and Highley 1995; Vierra 1998).

Surface sites in the region are frequently eroded, and while
deeply stratified rock shelter deposits have been excavated in
the Lower Pecos (see Turpin 2004), comparable South Texas
sites have not been reported. As a result, the chronology of the
region is under developed. Much of what seems to be known
about the chronological sequence is from surface distributions
of artifacts. Black (1989) and Hester (1995; Hester et al.
1989) have both reviewed the regional chronology, and
reference to these documents will provide an overview of
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what is known concerning Paleoindian and Early Archaic
occupation. We will not summarize these earlier temporal
periods, as the components discussed in this document,
including those at 41ZV202, date exclusively to the last 4000
years. In South Texas, this time frame includes material that
has been grouped as reflecting the Middle and Late Archaic,
as well as the Late Prehistoric (see Hall et al. 1986; Hester
1995). In Central Texas, the last 4000 years includes the Late
Archaic and Late Prehistoric periods (Collins 2004; See also
Johnson and Goode 1994).

South Texas Middle Archaic Chronology and
Occupation Patterns

Hester (2004: 138-140), following primarily Hall et al.
(1982, 1986), suggests that the Middle Archaic in South
Texas is characterized by the regional appearance of
triangular shaped dart points, such as Tortugas and Abasolo
forms (see Turner and Hester 1999: 68, 188), along with
Central Texas and Trans Pecos forms such as Pedernales
and Langtry. Distally beveled, primarily unifacial tools that
were probably used in wood working (Hester et al. 1973)
seem to be common on Middle Archaic components in the
region. Burned rock features are also widely documented at
Middle Archaic components.

Hall et al. (1986:398) suggest a beginning date of 2500 BC
(ca. 4450 Br) with a terminal date of 400 Bc. (ca. 2350 Bp) for
the South Texas Middle Archaic. The 2500 Bc date for the
initiation of this period is based on a single radiocarbon date
from Feature 6 at 41L.K31/32 at Choke Canyon (see Scott
and Fox 1982). However, several later dates from other sites
with Middle Archaic material support the broad temporal
assignments as well as the terminal date of 400 BC (see
Brown et al. 1982; Hall et al. 1986). Note that much of this
temporal range (2500-400 Bc) for the South Texas Middle
Archaic corresponds to the initial portion of the Late Archaic
in Central Texas (see Collins 2004).

Settlement patterns for the Middle Archaic occupations in
South Texas are primarily based on survey projects conducted
at Choke Canyon (see Brown et al. 1982; Hall et al. 1982,
1986) and the East Chacon Project (McGraw and Knepper
1983). Components are primarily clustered along stream
channels, especially early in the sequence. Hester (2004:139)
suggests that later in the Middle Archaic, components are
also present in a variety of floodplain settings, as well as
along low terraces.
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Surprisingly little direct data on subsistence exists for the
Middle Archaic in South Texas. In part, this lack of data is a
result of poor vertebrate faunal preservation. Excavations at
Choke Canyon produced quantities of mussel shell, as well as
snail (Rabdotus), some of which appear to be associated with
Middle Archaic materials. The remains of turtles, cottontail
rabbit, and other small game are also present during this
period, though in small numbers (e.g., Scott and Fox 1982).
Hester (2004:139) reports that mesquite, acacia, oak, and
hackberry seeds were used for food at Choke Canyon sites.
He echoes the suggestions by Hall et al. (1986) that plant
resources were heavily used during this time as evidenced
by a preponderance of burned rock features. More recently,
researchers in far south Texas (e.g., Quigg et al. 2002) have
used lipid residue and isotopic analysis of burned rock from
features in an attempt to flesh out subsistence. On Middle
Archaic features from 41WB557 in Webb County, residue
and lipid residues suggest that large (deer/antelope) and
very large (i.e., bison) herbivores, as well as a variety of
plants (e.g., legumes, nuts) were processed (Quigg et al.
2002: 365-371).

South Texas Late Archaic Chronology and
Occupation Patterns

The Late Archaic in South Texas is slightly better known than
the preceding Middle Archaic. Projectile point types found at
components dating to the Late Archaic include South Texas
forms such as Shumla, Catan, Zavala, and Matamoros points,
along with a wide variety of Central Texas types such as
Ensor, Ellis, Frio, Fairland, Montell, and Marcos (see Brown
et al. 1982; Goode 2002; Hester 1978; Quigg et al. 2000).
Late Archaic assemblages from some areas of South Texas
frequently have “Olmos tools”, small triangular bifaces
possibly used as gouges (Shafer and Hester 1971). Manos
and metates are also frequently found at sites from this time
period, and many locations seem to have fire-cracked rock
hearths in abundance (e.g., Goode 2002; Mauldin et al. 2004).

Hester (2004:140) suggests that the South Texas Late Archaic
is relatively short, spanning only about 1,100 years from
roughly 400 Bc to about 600 or ap 700. Hall et al. (1986:400-
401) suggest a termination date for the Late Archaic at Choke
Canyon of ap 900, though this is not clearly supported
by radiocarbon dates. A variety of radiocarbon dates are
present from Late Archaic age deposits at Choke Canyon,
including dates from 41LK67 (Brown et al. 1982), 41LK201
(Highley 1986), and 41MC296 (Hall et al. 1986). These dates
demonstrate Late Archaic materials are present at least to
about Ap 600. In Central Texas, the 400 Bc to AD 700 time
frame falls at the end of the Late Archaic, defined by Collins
(2004:113) as running from about 2050 Bc to ap 700.
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Late Archaic settlement patterns appear to be roughly similar
to those seen previously for the Middle Archaic. Occupations
are concentrated along streams and drainages, with high
terraces and ridges providing sources for tool stone (e.g.,
Highley 1986; McGraw and Knepper 1983).

Like the preceding Middle Archaic, our knowledge of
subsistence during the Late Archaic in South Texas is
minimal, in part as a function of the eroded nature and
poor preservation of sites throughout this region. However,
excavations at Choke Canyon did recover fauna from a
variety of small animals including large numbers of rabbits,
along with rodents, and the remains of mussels, fish and
turtles. Deer were also recovered (Brown et al. 1982; Hall et
al. 1986). Hester (2004) suggests that the high frequency of
snails in many Late Archaic sites in the Choke Canyon area
reflects their use as food. Some dependence on plant remains
is also suggested by the continued use of fire-cracked rock
features, and by what appears to be an increase in manos and
metates (see Hester 2004: 140-143).

South Texas Late Prehistoric Chronology and
Occupation Patterns

The chronological patterns of the Late Prehistoric period
in South Texas are somewhat better known than the Late
Archaic, though gaps are still present, especially in the
early part of the period where few components have been
excavated. Summaries of this period for South Texas are
provided by Black (1986, 1989), Highley (1986), and Hester
(2004). The period is characterized by the introduction of
the bow and arrow as well as ceramics. Point types include
Scallorn, Edwards, Sabinal and Perdiz forms (Black 1986;
Goode 2002), with Caracara, Star, Zavala, and a variety
of other types also present (Turner and Hester 1999). In
several contexts, small, Late Archaic forms such as Ensor,
Catan, and Matamoros points, occur in Late Prehistoric
assemblages (see Hester 2004:143; Turner and Hester
1999). It is unclear, though, if these associations are in good
context. Bone-tempered pottery is also present during this
period, along with end scrapers, beveled knives, perforators,
and ground stone.

The Late Prehistoric dates from roughly Ap 700 to ap 1550 or
1600. While Hester (2004:143-146) argues that the situation
is ambiguous, especially in the early portions of the Late
Prehistoric, most researchers divide the period into two
intervals analogous to those defined in Central Texas (e.g.,
Black 1986). The early portion of the period, analogous
to the Austin Interval, is characterized by side-notched
and corner-notched arrow points (e.g., Scallorn, Edwards,
possibly Caracara), as well as a lack or ceramics. Commonly
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suggested dates for this period in South Texas are from AD
700 to about Ap 1250.

The period from Ap 1250 to possibly as late as Ab 1600 can
be characterized as the Toyah Interval (see Black 1986).
Toyah assemblages are characterized by triangular shaped,
contracting stem Perdiz points. End scrapers, beveled knives,
perforators, and bone-tempered pottery are also frequently
present. A variety of sites dating to this time period have been
excavated in South Texas including 41JW8 (Black 1986),
41LK201 (Highley 1986), and 41WN88 (Nickels 2000).

Faunal materials from South Texas Late Prehistoric sites
identified as Toyah Interval include a variety of taxa (e.g.,
Black 1986). While the assemblage and faunal material
are often thought to reflect an adaptation focused on the
exploitation of bison, Hester (1995; see also Black 1986;
Hall et al., 1986) notes that 45 different taxa, including
bison, deer, antelope, and a variety of smaller animals,
including mussels and snails, have been recorded for Toyah
sites in the region.

Settlement patterns for both the early, as well as Toyah
Interval Late Prehistoric sites, appear to be similar, with
components clustered along streams and drainages (e.g., Hall
et al. 1986; McGraw and Knepper 1983). This distribution is
similar, in general, to the preceding Late Archaic period.

Research near 41Z.V202

Site 41ZV202 is located in far northwestern Zavala County.
While close to Maverick, Uvalde, and Kimble counties, the
topography and hydrology of site 41ZV202 is best reflected
in Zavala County. Mauldin et al. (2004) conducted a review
of the Texas Archeological Sites Atlas database in early
2004 that focused on Zavala County. Their review found
407 archeological sites listed in 2004. Of these, 221 lacked
information on temporal placement. Of the remaining 186
sites, seven are recorded as Paleoindian, 90 are recorded as
Archaic (with no information on subdivisions), and 24 were
recorded as Late Prehistoric. The remaining 65 have material
that appears to date to more than one broad temporal period.
There are eight sites with Paleoindian, Archaic, and Late
Prehistoric materials, eight sites with Paleoindian and Archaic
remains, and 49 sites with Archaic and Late Prehistoric
remains. Over 54% of the 407 sites lack any temporal
information, and of those sites with temporally diagnostic
artifacts (n=186), 35% (n=65) are clearly multi-component,
and the majority of the 90 “Archaic” sites probably contain
point types that cross-cut large periods of time. This high
frequency of multi-component sites probably is a result
both of the erosion of deposits characteristic of the region
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noted earlier, as well as the probability that occupation was
centered along the geographically limited riparian settings.

Extreme southern Texas has seen a variety of recent excavation
projects (e.g., Mahoney et al. 2002; Quigg 2000; Quigg et
al. 2002). However, surprisingly little excavation has been
conducted in southern Uvalde or Zavala counties since several
projects were undertaken in the 1970s and early 1980s. These
early excavations include TxDOT’s work at the Anton Site,
410UV60, located about 20 km to the northeast of 41Z2V202
(Figure 3-1). The site, recently reported on by Goode (2002), was
excavated in the mid 1970s. Though Goode reports primarily on
the well defined Late Archaic “Round Rock” phase, a variety of
time periods are represented at this site, with projectile points
reflecting Paleoindian, Archaic, and Late Prehistoric use and
radiocarbon dates reflecting occupation over the last 4,000
years (Goode 2002:214, 197). The site is primarily composed
of a series of burned rock features and charcoal stains reflecting
hearths and associated debitage and tools.

Hester and Hill (1972) provide details on testing at the
Holdsworth Site (41ZV14), a multi-component Archaic and
Late Prehistoric site located to the southeast of 41ZV202,
and the Steward Site (41ZV121), an Archaic occupation (see
Figure 3-1). Of specific interest was the recovery of faunal
material from the Late Prehistoric occupation at 41ZV14. A
summary by Gilbow (1972:73-75) suggests a wide variety of
vertebrate fauna were potentially used by the Late Prehistoric
occupants at 41ZV14. Tortoise, cottontail rabbit, cotton rat,
and pack rat dominated the faunal remains, with whitetail
deer and jack rabbit present in low numbers. Both land snails
and mussel shell were also recovered at 41ZV14.

The East Chacon project, located to the east of 41Z2V202, was
primarily a survey project conducted in the early 1980s along
the Nueces River in Uvalde and Zavala counties (Figure
3-1). Though under-reported, McGraw and Knepper (1983)
do provide descriptive data on 66 surveyed sites, along with
some testing information on one site. The utility of these site
descriptions is limited by a lack of site temporal placement,
although the project does provide data on site location that is
consistent with the expectation that most recorded sites are
along drainages.

The Chaparrosa Ranch project, located to the south of
41ZV202 (Figure 3-1), was a long-term investigation
involving survey, testing, and large scale excavations
(see Hester 1978). Several sites, including testing of the
Late Prehistoric site 41ZV83 (Montgomery 1978) and site
41ZV10 (Hester 1978), were investigated in association with
the Chaparrosa Ranch work. Unfortunately, much of this
material remains unpublished or under-published.
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Figure 3-1. Location of selected archeological sites and projects discussed in the text.

Figure 3-1 also shows the location of a project designated
FM481 in northwestern Zavala County. Daymond Crawford
and Jerry Henderson oversaw this TxDOT project,
conducted in 1981 and 1982. That work was associated with
road improvements along FM481. No report was produced
on the project until 2004 when, at the direction of TxDOT,
CAR synthesized extant field notes, maps, and photos into a
summary of the 1981 and 1982 work (Mauldin et al. 2004).
In all, TxDOT conducted work on nine archeological sites
along the FM481 right of way. That work included the
identification and initial testing of site 41ZV202 which we
will discuss in the following chapter. Other sites defined or
investigated by TxDOT in the FM481 project area shown
in Figure 3-1 include 41ZV197, 41ZV198, 41ZV201
417ZV226, 41ZV450, 41ZV451, 41ZV452, and 41ZV453
(see Mauldin et al. 2004: 23-64; Additional information
is available in Houk et al. 2003 and O’Farrell and Miller
2002). In general, these sites consist of a moderate density
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of burned rock hearth features and low densities of chipped
stone debitage, bifaces, unifaces, and projectile points.
Where diagnostic points or radiocarbon dates are available,
these sites date to the Late Archaic and Late Prehistoric
periods. A small amount of faunal material, representing
whitetail deer and what is probably bison, was recovered
from 412V 198. In addition, mussel shell and snail shell was
present at most sites (see Mauldin et al. 2004:26-64).

Summary

As this briefreview suggests, we have a limited understanding
of many aspects of the archeological record of South Texas
in general and the immediate area surrounding 41ZV202 in
particular, for the last 4,000 years. In part, this is related to a
lack of recent work, at least in Zavala and southern Uvalde
counties, and the eroded and potentially multi-component
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nature of many of the sites that have been investigated. We
currently have a limited understanding of chronological
patterns in diagnostic point types, with what are presumed
to be Late Archaic and Late Prehistoric types occasionally
appearing in the same context. While it is likely that many
of these situations simply represent cases with limited
integrity, the resulting chronological confusion further
limits our understanding of both subsistence and settlement
patterns. Recovery of faunal material from many of the sites
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that have been excavated is minimal, and flotation results,
at least from the portion of South Texas that immediately
surrounds 41ZV202, is all but non-existent. As with the
paleoenvironmental discussion in the previous chapter, much
of what we think we know about the region relies on data
sets from better studied Central Texas. Work at 41ZV202,
then, provides an opportunity to potentially make significant
contributions to our understanding of adaptations in this
portion of South Texas.
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Russell Greaves and Raymond Mauldin

Work at 41ZV202 spans over 25 years and involves several
different organizations. As noted in the previous chapter,
the initial recoding of site 41ZV202 was done by Daymond
Crawford of TxDOT in 1981 in association with road
work along FM481. TxDOT subsequently tested the site
in October and November of that year. Archeologists from
SWCA visited the site in April and June of 2002 at the request
of TxDOT and in association with planned enhancements to
FM481. Following examination of two cut bank profiles,
limited shovel testing, and a geoarcheological assessment,
SWCA recommended testing to assess the SAL/NRHP
eligibility based on the potential of the location to provide
new or important information concerning prehistory (Kuehn
2002; O’Farrell and Miller 2002). In November of 2002,
archeologists James Abbott and Tim Mead (TxDOT ENV)
inspected the site and excavated two Gradall trenches that
exposed three small burned rock features and a small quantity
of artifacts. They concurred with SWCA’s recommendation
for testing. At the request of TxDOT, CAR archeologists
conducted eligibility testing at the site in the spring of 2003.
Data recovery excavations followed that effort in July and
August of that same year (Greaves 2003). This chapter
summarizes these various activities, with particular emphasis
on the CAR testing, data recovery, and laboratory efforts.

Initial Description and Testing at 41Z.V202
(1981-82, 2002)

D. Crawford of TxDOT recorded the site in 1981 during a
survey project that was conducted in advance of the initial
paving of FM481 (see Moses et al. 2004:58-64). The site
form and associated notes for this site, reviewed by CAR in
conjunction with the production of a report on the early 1980s
work (see Mauldin et al. 2004) suggest that abundant surface
artifacts and an unspecified number of hearth features were
present on what is now the northern side of FM 481. Jerry
Henderson of TxDOT directed the initial efforts at 41Z2V202
in October of 1981. Archeologists were prematurely pulled
off the testing in November of 1981. Testing on the project
resumed in July and terminated in September of 1982. Note
that during the July through September period, 41ZV202,
along with at least five other sites, had some level of testing
(see Mauldin et al. 2004:2-6; Moses et al. 2004:58-64).

At 41ZV202, a component of the initial testing efforts
included an unsystematic surface collection. Following the
surface collection, TxDOT excavated at least seven test
units. Unfortunately, TxDOT did not use a grid system and
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the locations of the test pits within the site are not clear.
The dimensions of TP2 and TP7 were not recorded, and we
lack drawings or photographs for these two units. Most of
the other test pits (TP3, 4, 5, and 6,) were associated with
the excavation of coyote remains, which were ultimately
determined to be modern (Moses et al. 2004:58-64). Other
than the pits associated with the remains of at least five
modern coyotes, no features were recorded during this initial
TxDOT work, although reference to surface burned rock
features are mentioned in the site notes (Moses et al. 2004:58-
61). One thousand, five hundred and sixty-seven pieces of
bone (814.96 gm) were recovered from excavations. Most
were from TP3, TP4, TP5, and TP6 and were modern coyote
(n=404). One rabbit (Sylvilagus sp.) bone, one rodent bone,
and six bird bones also were identified. Three bones are from
a large mammal (deer size). Unidentified mammal remains
account for 952 elements and 154 other identified bones are
canid-sized. Excavators also recovered snail and mussel shell
(Moses et al. 2004:58-61).

These early test excavations and surface collections at
417ZV202 also produced a moderate quantity of chipped stone
debitage and lithic tools, most of which were recovered from
the upper levels of the excavations. Recovered projectile
points, all of which appear to be Late Archaic in age, are
shown in Figure 4-1. Figure 4-2 presents examples of other
bifaces, unifaces, and ground stone collected off the site in
the early 1980s (Moses et al. 2004:58-64).

A report was not prepared following the termination of the
1981-82 testing efforts at 41ZV202 (but see Mauldin et al.
2004). No additional work occurred at the site until April of
2002 at which time archeologists from SWCA conducted an
impact evaluation of the location. By then, FM 481 had been
constructed cutting through and destroying the central portion
of the site. The SWCA evaluation was in conjunction with a
proposed rehabilitation and widening of FM481 by TxDOT.
SWCA archeologists noted artifacts on the surface on both
the north and south remnant terraces. They also observed
artifacts, including burned rock, eroding out of the cut banks.
They concluded that 41ZV202 had good potential for buried
features and intact cultural deposits within the TxDOT ROW
(O’Farrell and Miller 2002).

InJune2002, SWCA archeologists conducted an archeological
survey, including shovel testing, mechanical excavation, and
a geomorphic assessment of the FM481 project area (Miller
et al. 2002). As part of that assessment, two cut bank profiles,
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Figure 4-1. Dart points recovered during TxDOT's 1981 testing at 41ZV202 include: a) Marcos, b) Ensor, c¢) Frio;

d and e) untyped dart points.

one against the south remnant and one against the north,
within 41ZV202, were cleaned with a backhoe. Dr. David
Kuehn, SWCA geoarcheologist, examined both profiles. In
addition, SWCA excavated five shovel tests within the ROW
of the site. SWCA described one burned rock feature and
noted an unspecified number of other features in the road cuts
on the southern face. Artifacts were found to a depth of 50
cmbs on the southern remnant. No artifacts were recovered
in the two shovel tests excavated on the northern remnant.
SWCA recommended that 41ZV202 be tested to determine
the potential eligibility of the site for NRHP nomination
(Miller et al. 2002).

In November of 2002, following SWCA’s work, TxDOT
archeologists investigated the deposits at 41ZV202. They
reexamined the SWCA profiles and excavated two short
Gradall trenches on the southern terrace remnant (Abbott
2002). TxDOT excavated Gradall Trench 1 (GT1) on the
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eastern edge of the site, while Gradall Trench 2 (GT2)
was excavated roughly 16 m west of GT1 near the apex
of the southern ridge. Figure 4-3 provides an overall map
of 41ZV202 that shows the approximate location of GT1,
GT2, and the profiles described by SWCA and subsequently
examined by TxDOT.

The excavation of GT1 exposed a small cluster of burned
sandstone and an associated gray stain, subsequently
designated as Feature 1, immediately below the surface
(see Figure 4-3). GT1 was terminated at a depth of roughly
75 cm below surface. GT2 exposed two features. The first,
designated Feature 2, was encountered 5 cm below the
surface. The feature consisted of eight burned sandstone rocks
in a “very dark grayish brown A horizon” (Abbott 2002:4). A
tertiary flake was observed near Feature 2. In order to avoid
further damage to Feature 2, TxXDOT extended GT2 about 1.5
m to the west and continued the excavation. Feature 3, a small
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Figure 4-2. Selected ground stone and chipped stone tools recovered from 41ZV202 TxDOT's 1981 testing.
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Figure 4-3. TxDOT and SWCA profiling and Gradall Trenching (2002) at 41ZV202.

cluster of three burned sandstone rocks, was encountered at
24 cm below surface in the western portion of the trench
(Figure 4-3). TxDOT archeologists noted snail and mussel
shell, as well as a single tertiary flake, in the immediate
vicinity of Feature 3. TxDOT terminated GT2 at that point
(Abbott 2002). As noted in Chapter 2, the Gradall trenching
and the re-evaluation of the SWCA profiles by TxDOT
lead them to disagree with the geological assessment made
by SWCA geoarcheologist Kuehn. However, TxDOT did
concur with SWCA’s recommendations regarding the need
for NRHP eligibility testing at 41ZV202 (Abbott 2002:6).

CAR Testing and Data Recovery Work at
417V202 (2003)

At the request of TxDOT, CAR undertook SAL and
NRHP eligibility testing of 41ZV202 in March 2003. CAR
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conducted the work under Work Authorization No. 573-02-
SA002. Russell D. Greaves served as project archeologist
and oversaw the testing efforts. C. Brit Bousman served
as project geomorphologist. Steven A. Tomka served as
principal investigator and the work was conducted under
permit #3701 issued by the Texas Historical Commission to
Dr. Tomka. Following testing, and in consultation with both
TxDOT and THC, CAR suggested that a portion of the site
within the southern bank of the ROW for FM 481 contained
a single component, Late Prehistoric occupation with high
integrity. This portion of 41ZV202 contained a variety of
data sets that could yield information important to prehistory.
CAR recommended that 41ZV202 was eligible as a SAL and
for nomination to the NRHP. The THC and TxDOT concurred
with those recommendations. As construction impacts
associated with work on FM481 could not be avoided, data
recovery investigations were initiated by CAR in the summer
0f 2003. The work was conducted between July 9 and August
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1, 2003, under TxDOT Work Authorization No. 573-06-
SA002. Texas Antiquities permit no. 3071 was amended to
include the data recovery work. Steven A. Tomka continued
to serve as principal investigator and Russell Greaves again
served as project archeologist for the data recovery effort. The
following sections summarize the testing and data recovery
efforts undertaken by CAR on 41ZV202.

CAR Testing

The purpose of the CAR testing was to conduct investigations
necessary to determine site eligibility as an SAL and for listing
on the NRHP. If the site was determined to be eligible, and
data recovery was necessary prior to roadway construction,
CAR was tasked with developing a research design and work
plan for those data recovery efforts. Based on previous work
at the site, CAR focused testing in the southern area of the
ROW that covers an estimated 490 m?. The northern portion
of the ROW, covering an area of roughly 400 m?, had been
subject to significant impacts from road improvement and
underground utility installation. No surface material and

only very thin remnant A and B horizons were present on the
northern side of FM 481 within the site.

Testing involved three specific efforts all designed to identify
and document archeological deposits at 41ZV202. First, CAR
cleaned and examined the cut bank on the southern ROW
of FM 481. This provided a long profile of the site deposits.
Secondly, we excavated a single Gradall trench (GT3) to
expose possible features on the southern remnant. Based on
these results, we then excavated a series of 1-x-1-m units placed
to provide contiguous samples of deposits associated with
features identified on the site surface and within GT3. Figure
4-4 provides a reference map for these various activities.

Profiling

Seventy-five meters of the existing southern cut bank of FM
481 was hand trimmed and profiled to identify the sediments,
soils, and cultural deposits visible at 41ZV202 (Figure 4-4;
Figure 4-5). Most of the cut bank profile was exposed only
to the depth necessary to document the upper boundary of

Figure 4-4. CAR Gradall Trenching (GT 3) and testing activities at 41ZV202.
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Figure 4-5. Cleaned 75 meter road cut profile. Note dark staining near top and areas of disturbance. Color images of
selected sections are available in Appendix A.

the Bk3 horizon that Abbott (2002) identified as possibly
Pleistocene in age. However, two areas were excavated to
depths of 110-125 cm to expose disturbances that cut into
the Bk soils. These areas have abundant evidence of recent
bioturbation, and both appear to be associated with the
internment of modern coyote carcasses discussed previously
and encountered in the 1981 TxDOT work.
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The project geoarcheologist, Dr. C. Britt Bousman, recorded
detailed soil descriptions at three sections of the road cut
profile (Appendix A). Figures 4-6a and 4-6b show the profile
that was drawn subsequent to Bousman’s examination.
Sediments in this portion of the site are primarily sandy loam,
with varying amounts of silt and sand. The Figure 4-6 profile,
as well as photographs (see Figure 4-5), clearly document
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Figure 4-6b. Road cut profile. Note extensive disturbance in some areas (see Appendix A for additional information).
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disturbances related to roots, insects, rodents, and previous
excavations. As he discusses in Appendix A, Bousman
identified two depositional Units at the site. Figure 4-6 shows
only the upper Unit (Unit 1). Where not impacted by erosion,
Unit 1 appears to be roughly 125 cm thick. When complete,
the Unit consists of upper A horizons and three related Bk
horizons. The lower Bk3 varies in depth (Figure 4-6). Units
2, consisting of Zones 6, 7, and 8, was exposed only on the
north side on FM481 in Bousman’s Profile 4 (Figure 4-4;
Appendix A).

Magnetic soil susceptibility samples were collected adjacent
to each of these described sections and soil samples were
collected from each horizon adjacent to the geoarcheology
Profile 2 location. Only the soil susceptibility samples
associated with Bousman’s Profile 2 location were
analyzed (see Table 11-6). An additional sample of
the carbonate rich Bk3 horizon was collected 21.25-
21.5 m west of the eastern end of this profile (see
Figure 4-6).

Gradall Trench 3

A single Gradall trench was excavated 53 m long
on the ROW remnant between the road cut and
existing fence line that marks private property
(see Figure 4-4). This trench is identified as
Gradall Trench 3 (GT 3), following the number
of two previous trenches excavated by TxDOT.
Excavation involved scraping of roughly 5 to 8
cm increments to look for evidence of features
or significant archeological deposits. The width
of GT 3 was about 160 cm. The Gradall scraping
was stopped in any location where more than one
rock was exposed, dark stains were encountered,
or significant amounts of dispersed charcoal were
present. Two areas of the GT 3 were more deeply
scraped to determine if deeply buried archeological
remains were present. An area roughly 1.5 m just
east of the site datum was excavated to about 70
cm below ground surface. The westernmost 3 m
of GT 3 was excavated to roughly 1.5 m below
ground surface (Figure 4-7). No evidence of
cultural materials was encountered during scraping
or inspection of the excavation sidewalls of these
two deep areas.

The Gradall excavation did expose two areas
of dark staining (Figure 4-8). The easternmost
area, designated Feature 4, was roughly 3.6-4 m
in maximum dimension when freshly exposed.

appeared to be a separation between the two areas of organic
enrichment. The immediate area near what was subsequently
designated as Feature 6 (see Figure 4-4) was not scraped with
the Gradall. In this portion of the site a cluster of rocks was
visible at the modern ground surface and a dense cluster had
been exposed in the road cut profile.

Test Excavations

Following the Gradall trenching, areas were selected
for test excavations based on the exposure of potential
features. The two large, dark-stained areas (Features
4 and 5) represented the most robust opportunities for
examination of cultural features in this portion of the site.
Additional testing was performed in the vicinity of the

The westernmost stain, Feature 5, was maximally
5.6 m in extent when uncovered in GT 3. There

Figure 4-7. West end of CAR Gradall Trench 3.
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Figure 4-8. Surface of Feature 4 stain (top) and Feature 5 stain (bottom) as exposed in Gradall Trench 3.
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cluster of fire-cracked rock at the western end of the ROW
identified as Feature 6 (see Figure 4-4).

A site grid was established using the approximate location of
TxDOT’s datum from their November investigation. This was
a particular post on the existing fence line. A point was placed
about 50 cm in from the fencepost to permit establishment
of the Sokkia Total Station over that point during mapping
of the site and excavation areas.

elevations for each excavation level. Most excavation was
performed using shovel skimming and all removed sediments
were placed into a bucket and screened through  inch
hardware cloth.

Within the Feature 4 area, 32 levels were excavated with
all units initiated at between 5 and about 22 cmbd, and all
terminated at 90 cmbd. Three cubic meters were removed

This point was designated as
N100-E100. Grid points were
established along the ROW area
using a tape and Brunton pocket
transit. The grid was oriented to
magnetic north. All excavation

units were referred to by the grid
coordinate of their southwestern
corner. Twelve 1-x-1-m test
units were hand excavated at the
site (see Figure 4-4). Four test
units were excavated in Feature

T T

e -

4 (Figure 4-4, 4-9) and six were | v ;

dug in association with Feature 0 ]

5 (Figure 4-4, 4-10). Two test e
units were excavated in Feature
6 (N89-E50 and NO90-E60;
Figure 4-4). A single reference
subdatum was established in
each of the three excavation
areas for the measurement of
elevations. All subdatums were
established at the same elevation.

Prior to excavations, surface
elevations were obtained for
each of the four corners and
center of each 1-x-1-m unit. All
excavations were performed in

= Faiurg 5 !

arbitrary 10 cm levels referenced
to the subdatum not to ground
surface elevations. Initial
excavation was to the nearest - '
even 10 cm increment. This :

resulted in the first excavation
level usually being removed as
a partial level so that excavation
could proceed to even 10 cm
increments for each level. ==
The basal elevations of each |-
excavation level also were
checked in each corner and the

center. Actual elevations were
recorded, not simply the target

Figure 4-10. Feature 5, surface stain as mapped in Gradall Trench 3.
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and screened from this area. The six units excavated in the
Feature 5 area initiated at between 17 and 30 cmbd, with five
of the six terminated at 100 cmbd, and the sixth terminated
at 110cm. The 51 levels excavated removed roughly 4.52
m?. Finally, the two units excavated in Feature 6 removed
1.58m? of sediment in 15 levels. Both units were initiated
at the surface, with one unit terminating at 78 cm and the
second terminated at 80 cm. In all, approximately 9.1 cubic
meters of sediment were removed and screened during this
testing effort.

All chipped stone, bone, gastropod, and bivalve remains
were reserved from the screened matrix. Fire cracked rock or
gravel clasts were quantified in the field and then discarded.
These clasts were counted and the number of rocks of
different sizes was recorded, along with their total weight by
size class. Clasts were size-sorted by passing them through
a template that separated rocks by <1 in, 1-2 in, 2-3 in, and
>3 in. Weights were collected using a hanging spring scale
with a precision of 8 0z (~230 gm). Several of the excavation
levels produced clast weights of less than the minimal unit of
precision (<8 oz). Fire-cracked rock associated with Feature
7 was collected.

Shovel skimming was combined with troweling to assist
collection of more detailed provenience data on larger
artifacts. When we encountered clasts of approximately
3 cm or larger, attempts were made to record their in situ
positions. Some artifacts slightly disturbed by shovel
skimming also could be mapped if the impression of
their original location could be identified. This combined
method does not permit accurate identification of all clasts
above the target size. The thinness of lithics makes this
method less successful for recovering larger flakes or tools
than troweling without shovel skimming. Plotting of the
locations of larger lithics, fire cracked rock, and gravels
was considered useful to determining the potential integrity
of the archeological remains and the vertical distribution of
artifacts in these deposits. One of the initial expectations
was that there might be evidence of multiple occupational
events represented at this site. Rather than rely on qualitative
impressions of the vertical frequencies, separation of
remains, or the aggregate count of clasts, measurement of
the elevation or artifacts and fire-cracked rock were used
to identify potential evidence of multiple occupational
history. The convention used to obtain an elevation was
to measure the depth below each subdatum of the highest
surface on which any artifact was resting. Selection of the
highest point recognizes that artifacts may be trampled
or displaced deeper into soil cracks or bioturbation, but
the highest surface on which it is resting is most likely to
represent the least disturbed elevation of its deposit. This
does not imply an expectation that artifacts have not been
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subject to a range of taphonomic events. It is merely a
convention for measuring the potential effects of initial and
post-depositional artifact movement and spatial association.
Shovel skimming and troweling results in an unsystematic
recovery of spatial provenience biased against smaller and
thinner remains. However, it does provide some additional
fine-scaled data on vertical distribution that was thought to
be a useful procedure to identify and potentially separate
palimpsest deposits as have commonly been encountered in
sites along FM 481 (see Mauldin et al. 2004).

In addition to the recovery of artifacts from the % inch screens
and from piece plotting, adjunct samples were collected.
Following excavation of the first complete 1-x-1-m unit in
each of Features 4 and 5, 1 liter soil samples from either one or
two levels in the dark feature fill (depending on the identified
depth within each unit) were collected from every unit. These
samples were not collected from the first excavation units in
each feature (N99-E93 in Feature 4 and N94-E80 in Feature
5) because these were used to identify the stratigraphy
so that sampling could more effectively target the feature
deposits. Three soil samples were recovered from feature fill
in N99-90, N99-E91, and N99-E92. Two additional samples
were collected from underneath a large rock in Level 4 of
N99-E90 and N99-E91. The position of this large manuport
in Feature 4 is likely to identify a prehistoric surface during
at least some of the occupation of 41ZV202 responsible for
formation of Features 4 and 5. A set of soil samples (n=7) was
collected from all excavation levels in N94-E78 below the
shallow surface materials of Level 1. An additional eleven
samples of the fill in Feature 5 were collected form N94-E75
(2 samples), N94-E76 (3 sample), N94-E77 (3 samples), and
from N94-E79 (3 samples). Flotation samples of the majority
of the charcoal stained sediment (~50.5 liters) associated
with Feature 7 also were collected.

Charcoal samples were collected when encountered in situ
from contexts indicating that no obvious bioturbation or
other disturbances were present. We collected 29 samples
from the controlled excavation of 1-x-1-m units. Twelve
samples were collected from Feature 4, eleven from Feature
5, and four from Feature 7. Two samples that were collected
from slightly above the Feature 7 and represent either
charcoal associated with Feature 7 or materials associated
with the majority of Feature 5 fill deposition. One additional
charcoal sample was collected from the road cut profile wall.
This charcoal was from an area of the profile in the vicinity
of Feature 5 and is likely to represent deposits associated
with that feature. CAR submitted eleven charcoal samples
from Features 4, 5, and 7 for AMS dating. The results of
AMS analyses of the charcoal samples are discussed in
Chapters 5 and 6. Additional information is presented in
Appendix B.



Archeological Testing and Data Recovery at 41ZV202

Chapter Four: Testing and Data Recovery Efforts

Following excavations through Features 4, 5, and 6, one
exposed wall of the excavation trench was profiled and
a column of magnetic susceptibility samples (MS) was
collected. The location of each MS sample was indicated on
the profile. These samples were not analyzed. No descriptions
of the soils were made, although the identified units are
congruent with those identified by Bousman in the road bank
profile (see Appendix A; Figure 4-6).

One carbonate sample from the road cut profile (Profile
# 4) and a series of samples from the northern side were
collected for possible carbonate dating. MS soil samples
were collected as a sample column from three profiles
recorded by Bousman along the long road bank profile
(Figure 4-6) and from one area within each excavations of
Features 4, 5, and 6 (Figure 4-4). Sampling involved the
use of standard template placed against the profile wall with
holes drilled at 5 cm increments. Vials inserted into the holes
effectively trapped sediments with almost no contamination
from upper and lower contexts. Vials were labeled on
their caps and placed within a single zip-lock bag for each
sample column. The location of samples from each profile
was drawn on those recorded profiles. An additional group
of MS samples were collected as part of bulk soil from the
profile on the northern road bank where approximately 265
cm of deposits were exposed.

Summary

Testing of 41ZV202 in March 2003 established the presence
of two large stained areas identified as Features 4 and 5 on the
southern ROW of FM 481. The soils and artifacts distributed
within these areas of organic enrichment features represent
a restricted temporal occupation of this site dating from
approximately 1000 Bp (See Appendix B; Chapter 5). Testing
indicated that the cultural deposits composing these features
have a high degree of integrity and qualify as a significant
resource. CAR recommended that 41ZV202 was eligible for
listing on the NRHP under Criterion D (36 CFR § 60.4). These
cultural resources would have been adversely affected by the
proposed roadway improvements. Both TxDOT and the THC
agreed that the remainder of 41ZV202 within the southern
ROW of FM 481 was NRHP eligible (Meade 2002). They
also concurred with the recommendation for data recovery of
this portion of the site.

CAR Data Recovery

With the concurrence of TxDOT and THC, CAR initiated
data recovery efforts at 41ZV202. The work was conducted
between July 9 and August 1, 2003, under TxDOT Work
Authorization No. 573-06-SA002. Texas Antiquities permit
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no. 3071 was amended to include the data recovery work. As
with the testing, Russell Greaves directed the field work and
Steve Tomka served as principal investigator.

Data recovery efforts focused on the area surrounding
Features 4 and 5 defined during testing. CAR excavated 40
1-x-1-m units during the data recovery fieldwork at 41Z2V202.
These units were adjacent to 10 1-x-1-m units excavated
during testing in this area. This produced a block excavation
of 50 units (Figure 4-11).

Data recovery excavation procedures were similar to those
described previously for the testing phase. All excavation
involved shovel skimming and hand troweling. Except for
the first excavation level in each unit, all levels were 10
cm thick. The first excavation levels of some units were
slightly more or less than 10 cm because of the undulations
in the modern ground surface. All excavation levels were
taken to standard, arbitrary elevations referenced to a
single elevation across the entire site. CAR excavated 246
levels during the data recovery efforts. Eighty-one levels
were excavated in this same area during testing. During
data recovery, CAR excavated six levels in most units,
though in some we removed only 5 levels. Some areas of
the site contained significant amounts of recently disturbed
sediments and material from the backfilling performed after
the March 2003 testing. Units with only five completed
excavation levels are those that had significant overburden
that we removed prior to starting work. All units terminated
at 60 cm below ground surface. The 60 cm termination
depth represented a modification to the data recovery scope
of work that projected a terminal depth of 70 cm. The 70
cm depth was to ensure that data recovery went below
the Bw horizon that appears to be the base of the Late
Prehistoric occupation. Testing demonstrated that there was
a significant decrease in lithics and fire-cracked rock below
the Bw horizon and bioturbation also increased. During data
recovery, CAR determined that excavation to 60 cm depth
adequately sampled the Bk horizon to a depth of 15-30 cm.
TxDOT staff approved this change.

With the exception of gastropods, we mapped all items 3 cm
or larger that were encountered in situ. Charcoal was mapped
and collected in sizes smaller than 3 cm (most samples are
between 5 mm and 12 mm). Seventy-eight piece-plotted
charcoal samples were collected during data recovery
excavations. Mapping involved recording a single point for
each piece-plotted item that represents the three-dimensional
provenience coordinate. Additionally, each artifact was
drawn on a series of separate maps to be transferred to an
overall excavation distribution map. In all, 1,615 artifacts
were piece-plotted.



Chapter Four: Testing and Data Recovery Efforts

Archeological Testing and Data Recovery at 41ZV202

. :&ﬂ-f' -
o A

T
o —

LN

¥
o
i
]
|
] 1 : 3
=7
[ L
i — T
- - -
: == e
- R T i
o o = . = —— __d—--'_'-
-

Figure 4-11. CAR Data Recover and Testing areas in the Feature 4 a

We collected 162 soil samples, each approximately 0.5 liters
in size, from the 40 data recovery units. This included samples
from each of the six features identified during data recovery
and samples collected from the A and Bw horizons across
the area. In addition, 60 magnetic susceptibility samples were
collected from an east-west transect of 20 units (N94-E81;
NO95-E77-81; N96-E81-85; N97-E83-91). All other soil
was passed through Y4-inch mesh hardware cloth. Other than
roots, all items that remained in the screens were collected for
laboratory quantification. Screen residues collected included
not only artifacts, but also all natural clasts (i.e., gravels,
calcium carbonate nodules, gastropods, etc.).

Profiling

CAR staff drew 28 m of exposed profiles at the conclusion
of the block excavation. A continuous profile was drawn
of 20 m from the eastern wall of N99-E94 to N94-E8I1.
Another 8 m exposure was drawn of the south wall of the
contiguous exposure of N93-E72 to N93-E79 (see Figure
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nd 5 area.

4-11). This presents a complete east-west section through
the block excavations. Profiling involved identification of
the boundaries between the uppermost disturbed sediments
and soil divisions between the A, Bw, Bk1, and Bk2 horizons
(ote ) T ocations of clasts were mapped as well as areas of
bioturbation. Soil descriptions were not performed during the
data recovery work as those have previously been recorded
for several locations at 41ZV202 (Abbott 2002; Kuehn 2002;
Appendix A).

Laboratory Methods

A wide variety of materials and associated records were
collected in connection with CAR’s testing and data recovery
work at 41ZV202. All cultural materials and records obtained
and generated during the project were prepared in accordance
with federal regulation 36 CFR part 79, and THC requirements
for State Held-in-Trust collections. Additionally, the materials
and records were curated at the Center for Archaeological
Research in accordance with current Center guidelines.
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Artifacts processed in the CAR laboratory were washed,
air-dried, and stored in 4 mil zip locking archival-quality
bags. Organic materials and materials needing extra support
were double-bagged. CAR staff placed acid-free labels in all
artifact bags. Each laser printer generated label contained
provenience information and a corresponding lot number.
Staff labeled tools with permanent ink over a clear coat of
acrylic and covered by another acrylic coat. In addition,
CAR staff labeled a small sample of unmodified debitage
from each lot with provenience data. The staff also separated
artifacts by class and stored them in acid-free boxes identified
with standard tags.

Staff placed all field notes, forms, photographs, and drawings
in labeled archival folders. Photographs, slides, and negatives
were labeled and placed in archival-quality sleeves. We used
pencil on all field forms. Any soiled forms were placed in
archival-quality page protectors. Text, data, and image
electronic files, including PDF (portable document format)
scans of all records, are stored on CDs or on DVDs and
placed in a fire-proof cabinet in the Center’s facility.

Additional Considerations

In consultation with the TxDOT and the THC, subsequent
to proper analyses and quantification, artifacts and other
materials collected on this project, but possessing little
remaining scientific value, will be discarded pursuant to
Chapter 26.27(g)(2) of the Antiquities Code of Texas.
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Material classes proposed for discard specific to this project
included all unprocessed soil samples and soil susceptibility
samples not directly associated with burned rock features,
all debitage not associated with the Late Prehistoric period,
all non-feature burned rock, all other rocks, all calcium
carbonate nodules, all snails from non-feature contexts, and
all modern materials (e.g., metal, plastic).

Summary

The 2003 CAR testing efforts at 41ZV202 determined that
significant archeological deposits with good integrity were
present within a portion of the southern ROW of FM481. As
discussed subsequently, these deposits dated to around 1000
BP and contained a variety of data types that could yield
information important to prehistory. CAR recommended
that 41ZV202 was eligible as a SAL and for listing on
the NRHP. The THC and TxDOT concurred with those
recommendations. Construction impacts associated with
the expansion of FM481 would damage these significant
deposits. CAR, at the request of TxDOT, initiated efforts
in July of 2003 to recover these significant data. Those
efforts focused on Features 4 and 5, two organically
enriched deposits. Within these two larger features, testing
demonstrated that smaller fire-cracked rock features,
associated chipped stone tools, debitage, and charcoal,
were present. These features have a high degree of integrity
and good data quality. Data recovery efforts terminated in
August of 2003.
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Chapter 5: Features, Artifacts, Ecofacts,
Recovered from 417Z.V202
Raymond Mauldin and Russell Greaves

During the CAR testing and data recovery work at 41ZV202,
a wide variety of data types were recovered. This included
data on several features, burned rock, chipped stone debitage,
a variety of tools, small amounts of vertebrate fauna, snails
and mussel shell, charcoal samples, and soil samples. This
chapter provides a short summary of these materials. Many
of these data sets are used in Chapter 6 to isolate the Late
Prehistoric analytical unit.

Features

In all, CAR defined ten features during work at 41ZV202. As
noted in Chapter 4, CAR identified four anomalies as Features 4,
5, 6, and 7 during testing (Greaves 2003). Features 4 and 5 were
areas of darker organic staining that were distinct from other
areas of A horizon deposits at the site. Feature 6 was a small

and Other Samples

accumulation of rocks seen at the western end of the 75-m-long
road cut profile. Feature 7 was an area of rock concentration
associated with a dense charcoal accumulation. Features 8
through 13 were identified during data recovery. Features 8, 10,
and 13 were associated with the A horizon deposits that appear
heavily organically enriched and that were identified as Feature
4 during testing. Clusters of FCR mixed with lithic debris and
charcoal defined all three features. Feature 9, 11, and 12 were
all smaller clusters of FCR located to the west of Feature 4. All
three were located below the organically enriched area identified
as Feature 5. Features 1, 2, and 3, identified by TxDOT as small
clusters of burned sandstone in gradall trenches 1 and 2 (see
Chapter 4) were not excavated.

Figure 5-1 shows the location of nine of the 10 CAR features.
Note that Feature 6, defined following Gradall trenching, was
located at N89/E60, to the west of the nine features shown
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Figure 5-1. Location of features identified by CAR at 41ZV202. Note that Feature 6, defined at N§9/E60 during testing, is not shown.
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in Figure 5-1. While all 10 features are discussed below,
note that during testing CAR determined that there is little
evidence that Feature 6 represents a discrete, thermal feature
of archeological interest.

Feature 4

Feature 4, originally identified in GT3, contained very dark
(10YR2/1) soil with a high density of artifacts. While testing
notes suggest that the color of the Feature 4 soil was darker
than the A horizon, it appears that subsequent investigations
during data recovery considered Feature 4 and the A horizon
to be identical. In any event, no spatial boundaries for this
feature were defined during CAR’s excavation. Figure 5-2
(see also 5-1) shows the Feature 4 area as it was defined
during testing. While charcoal is present along with a low
density of FCR, there is no evidence of thermal rubification
and few of the artifacts present exhibit thermal fracturing.
The lack of evidence of burning suggests that the color
difference distinguishing Feature 4 is likely related to
organic enrichment of these sediments. However, note that
the dark color of the feature fill made any distinctions within
the feature difficult. Scattered chipped stone debitage and
several lithic tools, including a Late Prehistoric Scallorn
point (see Turner and Hester 1999: 230), were associated
with the Feature 4 fill.

Figure 5-3 presents a profile of the southern wall of the
Feature 4 excavations prepared following testing. The
top of the stain was encountered about 15 to 20 cm below
the modern ground surface, and the feature appears to be
roughly 12 to 20 cm thick. In Figure 5-3, the feature is
shown as clearly distinct from the overlying A horizon,
and resting on a Bw horizon that is consistently expressed
across the majority of the landform. Also shown in the
profile are the approximate vertical position and the
corrected, calibrated radiocarbon age range, for five
charcoal samples submitted to Beta Analytic following
testing (see Appendix B; See also Chapter 6). Three of the
five dates show a close temporal clustering (Beta Samples
177698, 177699, and 177701) between cal Bp 950-720. Two
of the samples produced significantly older dates (Beta
Samples 177697 and 177700) from cal Bp 1890-1290. The
two older dates shown in the profile are at lower elevations
near the base of the Bw horizon. However, it is uncertain
whether elevation differences are stratigraphically
significant. Given the close temporal clustering of most
dates, the two outlying dates may represent older charcoal
incorporated into younger sediments through insect or
gastropod transport. Evidence of small insect burrows
was common in these soils. Overall, the results appear
to indicate a restricted time range, sometime around A.D.
1100, when Feature 4 formed.
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Figure 5-2. Feature 4 excavation area during testing.
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Figure 5-3. Feature 4, south wall profile and photos following testing. Note that the '*C samples are not from the profiled wall, but were piece-plotted on the floor of
specific 1-x-1 meter units.
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Data recovery work in the area served to more clearly
define the western edge of Feature 4, though the overall
size of the feature exceeded the excavated area (see Figure
5-1). Data recovery work defined several smaller FCR
concentrations with charcoal and staining that clearly
represent thermal features (e.g., Features 8, 10, 13) within
the Feature 4 deposits. However, the additional excavations
did not provide any additional evidence that Feature 4 itself
was related to burning. The function of the feature remains
unclear. Minimally, Feature 4 may be a midden deposit with
significantly higher concentrations of artifact and organic
debris than other portions of the site.

Feature 5

During testing, Feature 5 was identified as a dark stain in
GT3. The feature was just to the west of Feature 4. When
first defined in the trench, the stain was approximately 5 m in
extent and appeared to have a well-defined margin at both the
eastern and western ends, though these boundaries became
increasingly obscure with subsequent work (see Figure 5-1).
Figure 5-4 shows the Feature 5 plan view as defined during
testing. Note that like Feature 4, Feature 5 consisted of area
of dark (10YR4/3), organically enriched soil. While FCR was
present at a low density, CAR could not identify any areas of
charcoal concentration or evidence of thermal rubification.

As with Feature 4, this localized concentration of darker
sediment appears to have formed through organic enrichment
rather than burning. In addition to FCR, the feature contained
chipped stone debitage and tools, including a blade fragment
from what appears to be a Late Prehistoric point, possibly
a Scallorn type, directly associated with the dark feature
fill. Like Feature 4, Feature 5 contained at least one smaller
burned rock and charcoal cluster, Feature 7 shown in Figure
5-4, which clearly is related to burning.

The stratigraphy of Feature 5 as defined following testing is
shown in Figure 5-5. In many respects, it is similar to that
seen in the profile of Feature 4 (Figure 5-3). The thickness of
the dark, organic rich soil is greater in Feature 5 because the
Gradall did not excavate this feature as deeply as Feature 4.
The A horizon identified in the Feature 4 profile is not shown
in Feature 5, though, like Feature 4, the Feature 5 deposit
rests on the Bw horizon. It may be the case that Feature 5 is,
in fact, an A horizon identical to that shown in Feature 4. The
approximate vertical position and the corrected, calibrated
radiocarbon age range for six charcoal samples submitted
to Beta Analytic following testing (see Appendix B; sece
also Chapter 6) is also shown in Figure 5-5. Two of these
samples come from within Feature 5. Two other samples are
from just above Feature 7, also within Feature 5. One sample
comes from the top of the underlying Bw horizon, and the
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Figure 5-4. Feature 5 excavation area during testing. Note stain/FCR concentration (Feature 7) centered at N94.5/E76.
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sixth sample is from within Feature 7. Five of the six samples
date from between 990 and 790 Bp, essentially identical with
several of the Feature 4 dates. A sixth sample, collected from
the base of Feature 5, returned an older date of 1570-1410
Bp. As with the two earlier dates from Feature 4, this date
probably represents older charcoal, perhaps related to the
underlying Bw/Bk horizons, which has been incorporated
into the younger Feature 5 sediment.

As with Feature 4, data recovery work on Feature 5 served
to more clearly define the eastern edge of the feature, but
the overall size of the feature exceeded the excavated area
(see Figure 5-1). Data recovery work defined Features 9
and 11, though as noted below both of these smaller FCR
clusters were below the organically enriched level of Feature
5. The additional excavations did not provide any additional
evidence that Feature 5 was formed by burning. Like Feature
4, Feature 5 may represent a Late Prehistoric midden deposit.
In fact, given the similarity in dates, content, and stratigraphy,
and the lack of clear separation between Features 4 and 5
following data recovery work (Figure 5-1), it is possible
that the two features represent a single entity rather than two
distinct deposits. It is also possible that both of the features
are, in fact, an A horizon.

Feature 6

Feature 6 was defined during testing as a small, low density
cluster of FCR on the surface at the far western edge of
the site near the end of GT3 (see Figure 5-1). No Gradall
scraping was performed at this location so that excavation
could provide controlled recovery of all

Feature 7

Feature 7 was a hearth within the Feature 5 stained areca
(Figure 5-1; 5-4). The feature was encountered during
testing. It consisted of 39 pieces of burned sandstone,
associated staining, and an accumulation of several large
(5 to 7 cm) pieces of charcoal. Consistent with the testing
methodology, none of the rock was collected with the
exception of samples for lipid residue analysis. The cluster
of rock was approximately 65 cm east-west by 80 cm north-
south (see Figure 5-4). The feature was roughly 16 to 18 cm
thick. The dark, Feature 5 fill is thicker at this location and
shows a noticeably deeper extension into the Bw horizon.
As noted in the Feature 4 discussion, three radiocarbon
dates on charcoal place the feature at around ap 1100, a
date essentially contemporaneous with Features 4 and 5.
The charcoal enriched Feature 7 fill is resting directly on
the Bk1 horizon.

Feature 8

Feature 8 was a large (ca. 130 x 80 cm) cluster of fire-
cracked rock uncovered in N97/E91 and N98/ E91 during
data recovery. The feature consisted of 582 pieces of burned
sandstone with a total weight of 39 kg. Also assigned to the
feature are roughly 230 pieces of debitage and several lithic
tools. The top portion of Figure 5-7 shows the main cluster
of Feature 8 during excavation. The bottom portion of the
figure highlights the distribution of the feature rock within
the Feature 4 excavation. This feature was located within the
dark, organically enriched Feature 4 (A horizon) area and on
the upper portion of the Bw soil. Feature 8 was about § to 10

material associated with this feature.
Four rocks were visible on the ground
surface. The feature was excavated
using two 1-x-1-m units (N89-E60 and o
N90-E60). FCR was encountered in low ]
density to approximately 40 cm below
the current ground surface. Rock was
more common in the northernmost of two
excavation units placed over the surface
rock distribution. There was no apparent
staining associated with these rocks, no
patterning within the rock distribution,
and artifacts were much less common than
in other areas of the site. The western wall
of the excavation was profiled (Figure
5-6). Note that the stratigraphy of this
area was essentially identical to that seen
in the road cut profile and in the Feature
4 and 5 areas. There is no evidence that
would indicate the presence of a thermal
feature at this location.
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Figure 5-6. West wall profile of Feature 6 excavation area.
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Figure 5-7. Feature 8 excavation (top) and plan view (bottom,).
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cm thick and extended to about 30 cm below the surface. The
feature was not associated with any clear pit. The southern
portion of Feature 8 in N97/E91 has been slightly disturbed.
Feature 10 is located 30 cm southwest of the margin of the
scattered Feature 8 materials and might account for some of
this disturbance. Given the stratigraphic location, this feature
dates to the Late Prehistoric.

Feature 9

Feature 9, discovered during data recovery, was a small cluster
of five sandstone FCRs in N93/E77. The feature was roughly
30 c¢m in diameter (Figure 5-8). These rocks were in the Bw
soil and the upper portion of the Bk1 horizon. They represent a
single layer with no more than a 2 cm variation in the surfaces
where the rocks were resting. No pit was associated with the
rocks. No charcoal or artifacts were assigned to this feature.
The rocks weighed 4.2 kg. Given the stratigraphic location, the
feature probably predates the Late Prehistoric.

Feature 10

Feature 10 was a 40 x 30 cm cluster of sandstone FCR in
the southeastern quadrant of N97/E90 (Figure 5-9). This

feature was entirely within the dark, organically enriched A
horizon (Feature 4) and was 10 to 13 cm thick. Bioturbation
around the rocks of this feature may have obscured potential
association with the uppermost portion of the Bw horizon.
We recovered 271 FCR, weighing 15.3 kg, from this
feature. No associated pit was seen. Sixty-one chipped stone
debitage and a single tool were associated with Feature 10.
Given the stratigraphic position of Feature 10, it dates to the
Late Prehistoric.

Feature 11

Feature 11 was a 20 x 30 cm cluster of small FCR in
the center of N95/E79 at the contact between the lower
Bw and upper Bkl horizons. All rocks in Feature 11
were on a surface with only 3 cm of vertical variation.
Excavation notes suggest that nine rocks, most probably
sandstone, were associated with this feature. However,
no Feature 11 burned rocks were present in the database.
Excavators noted a significant amount of bioturbation.
No pit was associated with the small cluster, and no
artifacts were directly associated with the feature. Given
the soil associations, the feature clearly predates the Late
Prehistoric period.

d12202
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Figure 5-8. Feature 9 excavation.
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Figure 5-9. Feature 10 excavation (top) and plan view (bottom).
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Feature 12

Feature 12 was a 20 x 30 cm area in the lower portion of
the Bw horizon in N96/E81. Consisting of 10 sandstone
rocks, the cluster was roughly 5 cm thick. There was
significant krotovina and modern rodent disturbance
associated with this unit and especially at the elevations
where this feature was found. Feature 12 may not be
cultural, and the rocks have been subjected to post-
depositional movement. No charcoal or artifacts were
associated directly with this feature.

Feature 13

Feature 13 was a 110 x 90 cm dense accumulation of
FCR in the eastern half of N97/E87 (Figure 5-10). Four
hundred and seventy-nine sandstone FCR, weighing 21.6
kg, were associated with Feature 13. The rocks within
Feature 13 were resting on surfaces that varied 29 cm
vertically, and this was the thickest feature encountered in
the CAR excavations. This feature extended throughout
the A horizon and into the uppermost portion of the Bw
horizon. No pit was seen in the field. Associated with
this feature were 157 pieces of chipped stone and several
lithic tools.

Artifacts

Artifacts recovered from testing included over 1,000
pieces of debitage and 17 tools. The tools included several
bifaces and flaked tools, as well as two Scallorn points.
Data recovery produced 30 projectile points, including 24
arrow points and six dart points. Figure 5-11 shows the 24
arrow points recovered from data recovery. All points have
been typed by Dr. Steve Tomka of CAR. Twenty-three of
the points are consistent with the type descriptions for
Scallorn projectile points (Turner and Hester 1999:230).
A single point (Figure 5-11x), though broken, fits the
type description of a side-notched Caracara point (Turner
and Hester 1999:205). Figure 5-12 presents six earlier,
fragmentary dart points obtained during data recovery.
Points a, b, and c are untyped, but may reflect Late
Archaic Pedernales points (Turner and Hester 1999:171—
172). Point d in Figure 5-12 is probably an Early Archaic
Andice stem fragment (Turner and Hester 1999:71-72),
while e is a Late Archaic Ensor form (Turner and Hester
1999:114). Finally, a base of a small, untyped lanceolate
point (Figure 5-12f) was recovered. The base of this point
is ground.

Figure 5-13 presents a sample of the 41 unifacial and
bifacial tools collected during data recovery. Included are
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a well-shaped biface (Figure 5-13a) with a concave notch
and a graver. Several characteristics suggest that this is
not a reworked point. There is a lack of basal thinning,
no grinding at the base, and step fractures are present in
the deepest portion of the notch. The specimen shown in
Figure 5-13b is a fragment of a uniface, while items ¢
and d are probably drills. Finally, items e through j are
examples of other bifacial tools collected during data
recovery efforts.

In addition to the tools and points, nine cores were
recovered during data recovery, along with just over
6,000 pieces of debitage. Most of the debitage is small
and lacks cortex. The tools, cores, and debitage also
seem to reflect a wide range of chert colors. Burned rock
was recovered during both phases of CAR’s work at
41ZV202. During testing, burned rock was not collected,
with the exception of some rock associated with Feature
7. During data recovery, 249.4 kilograms of burned rock
(n=15,357) were collected and returned to the CAR
laboratory. The vast majority of this rock is sandstone.
Finally, 54 modern items were collected during the data
recovery work. These included glass fragments, pieces of
metal, and pieces of plastic.

Bone and Shell

Few faunal remains were encountered during testing and
data recovery excavations at 41ZV202. Sixteen bones
were recovered during testing in March 2003. All of these
came from a section of the long road profile and most
represent intrusive recent coyote remains from a local
eradication program noted during the initial testing in
1981 (see Chapter 3). During data recovery, 80 pieces of
bone were collected. All of this bone is highly fragmented.
Most represent recent rodent bones or small pieces that
require laboratory analyses to establish the potential
identification of elements and whether species or body
size can be determined.

A small amount of mussel shell was recovered during
testing (19 specimens) and about 315 pieces were
recovered during data recovery. Some shell was damaged
from shovel skimming and fragmentation has likely
undercounted the presence of mussel shell. Although
there is an unknown skew in the recovery of bivalve
remains, their relative rarity suggests their inclusion in
these deposits may be natural or the result of minimal
cultural input.

Gastropods were also collected. Eighty specimens came
from testing and roughly 14,350 complete and fragmentary
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Figure 5-10. Feature 13 excavation (top) and plan view (bottom).
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Figure 5-11. Late prehistoric projectile points from 41ZV202. a-w) Scallorn, x) Caracara.
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Figure 5-12. Dart points recovered during data recovery excavations at 41ZV202. a-c) untyped dart points; d) Andice

stem,; e) Ensor point, f) untyped lanceolate dart point.

shells were recovered from screening during data recovery.
Gastropods were collected but not piece plotted during the
data recovery. The remaining relative quantities of gastropods
(almost exclusively Rabdotus) are likely valuable indicators
of stable surfaces.

Other Samples

One hundred sixty-two soil samples were collected from
the 40 block excavation units dug during data recovery.
These samples were collected as combined pollen/
phytolith samples from the anthropically enriched A

horizons and Bw units in all excavation units. They each
consist of approximately 0.5 liters of soil. The majority of
these samples are derived from general excavation levels,
although a large number are also feature associated. An
additional 57 soil samples were obtained during site
testing. In total, 219 soil samples have been collected
from the site. One hundred seventy MS samples were
collected from the site. Sixty of these were obtained
during data recovery, the remainder came from testing.
Ninety-seven piece-plotted charcoal samples were
collected during testing and data recovery excavations.
Finally, all 20,249 calcium carbonate nodules were
retained from the screens.
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Figure 5-13. Selected tools from data recovery excavations at 41ZV202. a) biface with graver; b) uniface fragment;
c-d) drills; e-j) miscellaneous bifaces.
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Raymond Mauldin

The artifacts, features, and other samples summarized
in the previous chapter reflect the data sets available for
consideration. In this chapter, we define the analytical units
that will be used to structure the analysis. While the vast
majority of diagnostic points recovered from testing and
data recovery fall into the Initial Late Prehistoric (Austin)
time period, a small number of earlier point types are present
both from CAR’s work, as well as earlier investigations
(see Chapter 3). In addition, the date ranges of three of the
11 radiocarbon samples predate the beginning of the Late
Prehistoric temporal period. Some of the deposits, then,
reflect earlier use. In addition, 54 items that are historic or
modern in age were recovered during our work. Our goal
in this chapter is to isolate deposits that date to the Initial
Late Prehistoric Austin Interval from these earlier and later
materials. It is data associated with this time period that
provided the context for data recovery efforts at 41Z2V202.

Isolating Initial Late Prehistoric Materials

Much of the work that CAR conducted at 41ZV202 was
focused on the 50-m? portion of the site shown previously in
Figure 4-11. This was the area where both Feature 4 and 5 were
originally identified, and the area where all data recovery work
was conducted. The only controlled excavation not conducted
within this 50-m? area consisted of two 1-x-1-m units located
near the end of Gradall Trench 3 and associated with what
was thought to be a small burned rock feature (Feature 6).
No dates are available for the

Table 6-1. Distribution of Temporally Diagnostic Artifacts by
Level Below Surface for Data Recovery, 41ZV202

Level | Level | Level | Level | Level | Level

1 P 3 4 5 6+ Totals

Modern/ Historic

Artifacts 49 5 0 0 0 0 54

Late Prehistoric

Projectile Points | 2 8 [ 10| 2 0 2 | 24

Archaic
Projectile Points

(0—10 cmbs), with roughly 91% occurring in that level. No
modern artifacts were present below Level 2 (10-20 cmbs).
This material was consistently associated with deposits
identified in the field as disturbed. These disturbed deposits
represent deposition associated with backfilling of the Gradall
trench excavated during testing, as well as recent deposits at
the site. While Late Prehistoric points were present in both
the upper level as well as in deposits below Level 3 (20-30
cmbs), these points were concentrated in Levels 2 and 3, with
75% of the 24 items recovered during data recovery present
in this 20-cm range. Finally, the small number of Archaic
points were concentrated in Level 3 (20-30 cmbs), with 50%
of the six items occurring at this depth.

Figures 6-1, 6-2, and 6-3 present a series of east-west running
profiles of different sections of the site that clearly show that the
upper portions of the deposits, designated “recent sediments,”

excavations conducted around
Feature 6. No diagnostics
were associated with Feature
6. As we have no temporal
information on this area of the
site, the Feature 6 excavation
area will be eliminated from
any subsequent analysis.

Table 6-1 provides summary
information on the depth below
surface of the prehistoric,
temporally diagnostic artifacts
collected during data recovery,
as well as the distribution Y
of the small quantity of
modern materials recovered.
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The modern materials are
primarily present in Level 1

Figure 6-1. Profile of south wall (N98 line), between E92 and E95.
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Figure 6-2. Profile of south wall (N96 line), between E82 and ES86.
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Figure 6-3. Profile of south wall (N93 line), between E77 and ES0.

are consistently present across the area. A consideration of the
profiles in the context of the distributions shown in Table 6-1
further suggests that Level 1 deposits, a level that contained 91%
of the modern items, consistently are within the recent sediment
zone. While the depth below surface for the identified deposits
varies, the A2 and Bw deposits are generally associated with
Levels 2 through 4. Level 5 is sometimes associated with the
lower portion of the Bw, and sometimes associated with the upper
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portion of the underlying Bk soils. Depths below 50 cm appear to
be consistently in the Bk deposits. Most of the prehistoric points,
then, appear to be in deposits identified as A2 and Bw, with a few
diagnostics present in the underlying Bk soils.

Figure 6-4 presents the corrected, calibrated AMS radiocarbon
dates obtained by CAR on charcoal collected from 41Z2V202
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Figure 6-4. Calibrated, corrected radiocarbon dates from 41ZV202. Plots are probability distributions. Blue
dates are from the A2 horizon, red dates are from the Bw horizon, and the purple date is from the Bk horizons.

during testing. The dates have been calibrated and
corrected using OxCAL version 3.9 (Ramsey 2003).
Additional information on the context of these samples
was presented in the previous chapter, and Appendix B
provides additional details. Five of the six charcoal samples
collected from the A2 soil (blue in Figure 6-4), and three
of the four samples collected from the Bw horizon (red),
have a high probability of dating after Apb 900 and before
AD 1200. The single date associated with the underlying
Bk deposits falls in the Late Archaic.

Figures 6-5 and 6-6 consider the distribution of cultural
material within the data recovery excavation area. Figure
6-5 presents the vertical distribution of debitage. Note that
in this, as well as subsequent figures that use this same
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format, counts or weights have been corrected for the
number of excavated levels. The 6-5 graph clearly shows
a single peak, with most of the material concentrated in
Levels 2, 3, and 4 that reflect the A and Bw horizons. There
is a gradual fall-off below Level 3. Figure 6-6 presents a
similar graph for burned rock weight. Here, a strong peak is
present in Level 2 (A2 horizon), with a significant weight of
burned rock also present in Levels 3, 4, and 5. The patterns
in Figures 6-5 and 6-6 demonstrate that cultural material
is highest overall in Levels 2, 3, and 4. These levels also
contain the organically enriched zones designated Features
4 and 5 and thermal Features 7, 8, 10, and 13. The vertical
distribution of larger artifacts is clearly visible in the profile
view in Figure 6-7, which shows point-provenienced items
in the Feature 4 area.
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Figure 6-5. Debitage counts by level for data recovery excavation at 41ZV202.

1 l\_\

Lavals Balow Surface
=

1] 200 400 SO0 BOO TODD 1300 1400 US00 1300 2000
Burned Rock Welaht (0] Per Excavated Lavel

Figure 6-6. Burned rock weights by level for data recovery excavation at 41ZV202.
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Finally, Figure 6-8 presents the weight of calcium carbonate
nodules per excavation level. Carbonate nodules should form
in the Bk deposits (see Appendix A), a depth that roughly
corresponds to 50 cm below surface in this area. Their
presence at higher levels clearly suggests that the nodules are
out of place. The patterning in the figure suggests that Level
1 deposits are not in primary context as the highest calcium
carbonate weights are associated with this initial excavation
level. Nodule weights in Levels 2 through 4 are much lower.
Weight increases in Levels 5 through 7 are consistent with
the suggestion that the Bk deposits, and carbonate nodules,
should be increasingly common below 50 cm because of
pedogenic processes (see Gile et al. 1981).

Based on the distributions of diagnostic artifacts, modern
materials, the density distributions of debitage and burned
rock, soil profiles, patterns in carbonate nodule weights,
and the distribution of the radiocarbon ages, it appears that
the Late Prehistoric material is primarily found in Levels 2
through 5. Level 1 across the excavation appears to contain
materials of questionable context. Deposits below Level 5
have an increasing likelihood of dating prior to the Initial

Late Prehistoric. Levels 2 through 5 also encompass Features
4,5,7,8,9,10, 11, 12 and 13.

Assessing Integrity and Horizontal Distribution
of the Late Prehistoric Materials

The previous section has argued that a 40-cm band (Levels 2
thorough 5) contains Late Prehistoric material at 41Z2V202.
A detailed review of all excavation forms suggests that
within this band, the integrity of additional levels may be
compromised. For example, Figure 6-9 presents a section of
profile that clearly shows extensive bioturbation associated
with squares N94/E81 and N95/E81. A review of these two
units, as well as those in the immediate area, suggests that
these two squares, along with adjacent units N96/E81 and
NO95/E80, have extensive rodent disturbance. While sections
of these squares were identified in the notes as containing
intact deposits, artifacts associated with these four squares
are eliminated from consideration given the potential
problems with their integrity. In addition, Levels 4 and 5
in N95/E79 and Levels 5 in N95/E78 also have extensive
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Figure 6-8. Carbonate nodule weights by level for data recovery excavations at 41ZV202.
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Figure 6-9. Profile of east wall (ES2 line), between N94 and N96.

rodent disturbance recorded. Artifacts associated with these
levels will not be included in the analysis. Note that Feature
11 is located in N95/E78 in Level 5, and Feature 12 is
located in N96/E81. As with the artifacts, we will eliminate
these two features from our analysis.

Note that Feature 9 is associated with the Bw and Bk
deposits. It is unlikely that this feature dates to the Late
Prehistoric period. However, the area around this feature is
not bioturbated, and the feature occurs in Level 5, at the
bottom of the deposits that we have assigned to the Late
Prehistoric. While we include the feature in our analysis, it
may date earlier than the Late Prehistoric.

Having eliminated those squares with extensive bioturbation
from the sample, we now turn to a consideration of spatial
patterning of material to further define the distribution
of Late Prehistoric materials. Figure 6-10 presents the
horizontal distribution of projectile points in Levels 2
through 5. Clearly, a cluster of Late Prehistoric points
exists in the northeastern section of the site, the area
designated as Feature 4. While the Feature 5 area only
has a single Late Prehistoric point, recall that five of the
six radiocarbon dates from this area fall within the Late
Prehistoric. Having eliminated lower levels, only four
dart points are now present in the analytical data set, with
two of these, an Ensor and an Andice point, located in a
single unit (N97/E83E). Given this distribution, the fact
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that no Late Prehistoric points are present in this location,
and the fact that this unit is far from the testing areas that
have radiocarbon dates, we have eliminated this square
from the sample.

Summary

The remaining 132 levels excavated during data recovery
contain a variety of data, including 48 chipped stone tools,
just over 4,380 pieces of debitage, five cores, over 10,000
pieces of burned rock, 61.2 grams of mussel shell, 30 pieces
of bone, 98 charcoal samples, 3497.5 grams of snail shell,
and 124 soil samples. Three features identified during data
recovery (Features 8, 10, and 13) are within the larger
Feature 4 area. The Feature 4 area, located to the east of
the bioturbated units (Figure 6-10), contains both higher
densities of burned rock and debitage relative to the Feature
5 area, located to the west of the turbated units. Feature 9 is
located in this Feature 5 area.

While of a slightly different quality, using the parameters
developed from the data recovery to reassess the testing data
we have an additional 900 pieces of chipped stone, 12 lithic
tools, 19.7 grams of mussel shell, 508.5 grams of snail shell,
and additional soil and charcoal samples. In addition, Feature
7, located in squares N94/E75 and N94/E76 and securely
dated to the Late Prehistoric period, is also included in the
analytical data set.



09

_-_-i- T
T f-.
e -
.--“"_FFE f""f
.,—-"f .,-'-"f
--'--'_-_- _F"ﬂ-'f
_,_;--"_'-_-- = | ¥
.d-'-'-'- -___.—"'- o
T o .—-"'-_--- - e
= T e _'_‘_'_.-'-"'-d- 5 ¥ _i_--'""-'f
il A= - &1
_F'_'__-'""-FP- E'Lﬂ _____.,-""-FF HE k v A g I }c:_. i _d___'_,_-
fd_,-r”' _-d______f Pe B Fal _.*'x"», -"'KL =
— Al a b i
o ) HEE
o S E¥5 -
e A
‘_____..--f fﬂ-"’ E'E-IT i‘ A & n i l." a’___d____,
ot — - A
" e e -
.-"-"-- :I;? -~ A ‘:‘-‘- --"'-F- _,-E"-_--
.,-'-""-- d.-- .—-"--
e ___'_,_,-'- L] iy
= | ; e Efa e |
- "y o 1 . F | . e - ____-t-' =
& 4 b ¥ d___,.,-'-
2 S
PR "
e s
= & ik e
= T
HE3 — —
£72 e i
___,_.-'-" __'_,_.-'-'
_F___,.,-'-"-F .F.I""-F----
i Er s s
_'_'__.‘3' Jaw
e Il
g & parcre Prinds il
o A Dar Aot \
Moty EBdoturtaled Ut X 1
e i

Figure 6-10. Distribution of Late Prehistoric arrow points and earlier dart points, Levels 2-5, at 41ZV202.
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Chapter 7: Theoretical Background

Raymond Mauldin, Jennifer Thompson, and Steve Tomka

As demonstrated in the previous chapter, the testing
and data recovery work conducted by CAR at 41ZV202
produced a variety of data sets that can be assigned to the
Initial Late Prehistoric period. Here, we outline aspects
of the theoretical scheme that will structure the analysis
of that data. At a general level, that interpretive scheme
comes from cultural ecology (see Kirch 1982; Netting
1986; Sutton and Anderson 2004). We view cultural
systems as both adaptive and differentiated. By adaptive,
we mean that cultural systems are continually responding
to changes in their physical and social environment (see
Bettinger 1982). Of particular concern for us are the
responses, including technology, that are involved with
procurement and processing of food, fuel, and raw materials
from their environment. By differentiated, we mean that
people conducted different activities at different times and
locations depending on specific circumstances. As activities
conducted by a group vary in space and through time, the
material remains generated by conducting those activities
will also vary. Consequently, individuals and groups
operating within a cultural system potentially will generate
radically different sets of material at various points on the
landscape. Variations in material culture, both at the level of
individual artifact forms (e.g., projectile points) and at an
assemblage level, primarily reflect adaptive responses (see
Binford 1978, 1983; Gamble 1986).

In our perspective, changes in cultural systems, including
changes in material culture, are principally the result of
changing parameters in the physical and social environment
in which systems operate and to which they must adapt,
rather than reflecting movement of groups with a shared
culture or influences diffused from other groups. This is not to
suggest that diffusion or migration does not occur. However,
we are interested in why groups adopted traits or changed
territories rather than tracing their historical connections
through similarities in artifact form. We suggest that our
understanding of the mechanisms of change, as well as our
methodology for monitoring those mechanisms in the social
realm, is not well developed at the current time. Clearly, social
factors, such as territorial disputes and shifting alliances, can
alter adaptive strategies, especially through altering access to
resource areas. However, in our view, archeology currently
lacks effective methods to monitor these social factors. In
addition, even the best archeological data probably has a
temporal resolution of decades, while most social alliances,
especially in hunters and gatherers, commonly operated
on a much shorter temporal scale and are, for all practical
purposes, archeologically invisible @2,
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We focus here, then, on interactions between aspects of
cultural adaptation and the ecological realm. At this level, we
have better developed methods, though they are certainly not
without problems. Especially critical in that interaction are
strategies and tactics, including the organization of technology
and mobility, which groups used to acquire resources. It is in
this realm, where cultural systems interact with the natural
environment, that humans modify extant adaptive strategies.
In addition, at least some of these interactions operate at long
temporal scales that have the potential to manifest themselves
in the archeological record.

Prey Foraging Models

We can investigate the responses initiated by hunters
and gatherers to various scales of spatial and temporal
fluctuations or change in resources using a cost/benefit
framework developed in evolutionary ecology. Here, we
focus on “prey models” which were developed for a single
predator, sequentially encountering potential prey in a
homogenous environment (Charnov et al. 1976; Emlen
1966; MacArthur and Pianka 1966; Winterhalder 1981). Prey
models (see Stephens and Krebs 1986) frequently quantify
returns (benefits) as energy (kilocalories [Kcal]) obtained
from food (but see Jochim 1975; Sih and Milton 1985; Speth
and Spielmann 1983), and quantify costs as time expended
on searching for, pursuing, capturing, and processing that
food. They assume that foragers will attempt to maximize
average return rates in the context of different cost/benefit
ratios for different prey. Costs are usually broadly framed as
search costs, the amount of time spent looking for resources,
and handling costs, the amount of time required to pursue,
capture, and process foods. Models assume that searching
and handling are mutually exclusive, and that foragers have
perfect knowledge of costs and benefits of all resources under
consideration. The models focus on the question “should 1
pursue that resource, or should I continue to forage?”

Prey models are the simplest foraging models. Several other
models are available, including patch choice models (Charnov
1976), central-place foraging models (Jones and Madsen
1989), models that focus on risk (see Stephens and Krebs
1986), that use other currency for costs and benefits (see Hill
1988; O’Connell and Hawkes 1981), and models that focus
on mating and reproductive success (Hill and Hawkes 1983).
While these alternatives are often more realistic in their
assumptions regarding human foragers, they are significantly
more complicated. The simplicity of prey models require
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fewer assumptions to be made regarding the nature of the
archeological record, but the resulting explanations are
not as comprehensive. Note, however, that human foragers
violate, to some degree, even the simplistic assumptions of
prey models. They often hunt in groups, focus on a specific
prey identified prior to initiating a search, are assisted
by technology, and frequently “maximize” non-energy
related elements. Furthermore, significant methodological
problems plague archeological applications of such models.
Nevertheless, we find the explicit cost/benefit framework
appealing. We use these cost/benefit models to frame
possible explanations for complex human behavior. Models
are, by design, simplifications of a complex reality that
allow researchers to isolate a small number of variables that
may prove critical and develop expectations as to how those
variables should behave under different conditions. Any
results that do not fit those expectations, and we anticipate
that most will not, serve to inform the development of new
research endeavors.

Resource Ranking and Changes in Diet
Breadth

A critical element in prey models involves ranking of prey
alternatives in terms of handling costs and benefits. For
human foragers, this ranking often reflects body size with
larger-bodied animals (e.g., mammoths, bison) being more
profitable (higher returns relative to handling costs) than
smaller-sized animals (e.g., rabbit, deer) and plants. Figure
7-1 presents box plots for a series of return rates gathered from
experimental and ethnographic sources in the Great Basin
of North America and in Australia (see Cane 1987; Kelly
1995; Simms 1987). In the figure, we have grouped animals
by overall body size and plants by approximate seed size.
The large animal class is composed of mule deer, mountain
sheep, and antelope, while the small and medium size class
is composed of jackrabbit, cottontail, squirrel, and gopher.
Clearly, the return rates on large mammals in this example
are extremely high, while those on collecting and processing
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Figure 7-1. Post-encounter return rates (handling cost) by resource class (from Cane 1987; Kelly 1995; Simms 1997).

62




Archeological Testing and Data Recovery at 41ZV202

Chapter Seven: Theoretical Background

small seeds are extremely low. While plants generally rank
below animals, once hunters and gatherers encounter and
decide to “pursue” plants they probably have a high success
rate. Not all pursuits of animals result in a positive outcome
for the pursuer. In fact, ethnographic accounts of hunting
suggest that many pursuits of animals do not result in a
successful kill. For example, Marks (1976:205-209) reports
the number of kills per stalking event for various types of
large mammals by Valley Bisa hunters in Zambia. Using
muskets, Bisa hunter kill rates per stalking event vary from a
low of 2.9% for impala to a high of 26% for buffalo. Success
rates using more traditional technologies, such as bow and
arrow, are probably lower (see Hill and Hawkes 1983:164),
though we lack precise figures. Consequently, Figure 7-1
probably overestimated the return rates on animals because
unsuccessful stalking events would result in no return. A more
realistic ranking strategy would involve the ratio of energy
captured per attack to the handling time per attack. This “prey
profitability” ranking of plants and animals (Stephens and
Krebs 1986:17-23) would result in a reduction of rankings of
animals. Nevertheless, given the return rate disparity shown
in Figure 7-1 it is likely that net energy return (profitability)
of large-body sized animals would exceed returns on smaller
animals and plants.

Search costs, though not taken into account in potential prey
profitability rankings, play a critical role in determining the
actual diet. In a classic prey foraging model, as foragers add
more resource types to their diet, search costs decline because
foragers encounter dietary items more

benefits, is increased. Furthermore, foragers should drop
resources from the diet, reducing their diet breadth, when
doing so would increase overall profitability (Figure 7-2).
Many factors, however, influence the profitability of a food
item including, but not limited to, relative scarcity, climate,
rainfall, and food procurement and processing technologies.

Changes in types, quality, and abundance of resources
result from variations in climate, combined with differences
in elevation, soils, geology, and natural history. Such
environmental factors can produce dramatic differences
in profitability of resources at various temporal scales and
shift which animals and plants are included in the diet (see
Winterhalder 1981). For example, animals in the size range of
mule deer should be highly ranked, and therefore included in
the optimal diet set, in most settings given their overall body
weight. However, as suggested in Figure 7-3, that ranking
may shift seasonally because of shifts in deer nutritional
quality. The post-encounter return rates on deer in the Figure
7-3 case differ by season, with higher returns during the fall
and summer months, and lower returns during winter and
spring. Therefore, the optimal diet shifts seasonally in this
example as it would for other plants and mammals (see Speth
1983: 120-131) in other seasonal environments like Central
and South Texas.

The scarcity and value of the highest ranked resource also
effects the inclusion of all other diet options for a forager.

frequently. There is a cost to incorporating
less profitable resources into a diet. Time

saved in search is offset by the higher
handling cost and/or lower caloric benefits
of lower ranking resources. The inclusion
of a resource must serve the overall
profitability of the diet and will not be
included until the value of higher ranked
resources drops below a certain threshold.
Therefore, the inclusion of a low ranked
resource is dependent on its profitability
relative to that of higher ranked, more
profitable resources ¢,

High
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Foraging models predict a tradeoff,
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then, between handling cost, benefits
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(energy return), and search costs that will
maximize the average return and produce
an optimal diet. These models predict that
foragers will continue to add lower-ranked
resources to the diet, increasing the diet
breadth, so long as the overall profitability
of the diet, seen in terms of total costs to

Pianka 1966).

g — - - - — =

-]

Resource Ranks

Figure 7-2. Optimal diet set as defined in prey models (after MacArthur and
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L]

mesquite, for example, the question
centers on whether foragers should quit
searching and collect/process mesquite,

MUy
-

Food Enengy Yalua (keal)

or continue searching for a higher ranked
resource. The density of the higher ranked
resource is the determining element. In
this example, the exploitation of mesquite
is affected not by the availability of
mesquite, but by the availability of higher
ranked resources (e.g., deer).

In situations where the frequency of
higher ranked items increase, foragers
should drop lower ranked resources from
the diet, thus increasing their average
return (see Kaplan and Hill 1992: 168-
172; Stephens and Krebs 1986:13-37).
However, especially in the case of human

Alflamin L]

Figure 7-3. Seasonal changes in the nutritional quality of mule deer (from Anderson

etal 1972).

Though the value and abundance of lower ranked food
items may fluctuate, their incorporation into a diet will only
occur if the profitability of the highest-level food item drops
significantly. Figure 7-4 shows two examples of yearly
changes in productivity of the plants in

SLnE e

foragers, other responses may also occur
that could result in maximizing the
average return rate (see Hames 1992:
218-220). For example, technological
changes, such as the abandonment of
complex, expensive technologies in favor
of those that are simpler and less costly to
produce and maintain (Torrence 1989:57-
59), or abandonment of specialized search methods, may be
a viable option under some conditions of increasing frequency
of higher ranked resources. Conversely, when higher ranked
items become increasingly less common, human foragers

South Texas (Windberg 1997). These

data demonstrate fluctuations not in the -

nutritional quality of the plants, but in their
yearly productivity by considering the
percentage of prickly pear and mesquite
that produce fruits or seeds over a 10-year
period. These changes in density, which
are probably responding to variability in
climate, will translate into different search
costs. For example, costs associated with
finding mesquite in 1979, 1980, and 1981
when productivity was low would be
considerably greater than the 1982 through
1984 years, when productivity was high.
However, the decision to include or
exclude mesquite is not related to shifts in o
density of mesquite as such, but rather to
shifts in the density of higher ranked prey ]
items. In prey models, shifts in the density
of a resource (e.g., mesquite) will have no
impact on the use of that resource unless
the resource is the highest ranked. This is
because the focus is on the post-encounter
decisions. In the case of encountering

=0
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Windberg 1997).
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Figure 7-4. Yearly fluctuation in mesquite seeds and prickly pear fruit (from
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could switch to technologies that, although more expensive
to produce and maintain, might increase the kill ratio, and
thereby the profitability, of the less frequently encountered
high ranked prey (see Smith 1991: 124-130; Yost and Kelley
1983). Foragers could also shift to search strategies that
increase encounter rates for the high ranked prey.

The mix of possible responses used, beyond simply increasing
or decreasing diet breadth, probably depends on a variety of
elements, including the relative profitability of alternative
resources, as well as the costs and benefits associated with

extant and alternative technologies and search strategies. For
example, Figure 7-5 depicts a simple expansion of the diet
under falling encounter rates for a high return resource. The
top portion of the Figure (A) shows encounter rates (search
costs on Y axis), prey profitability (energy return per attack/
handling costs per attack- X axis), and an optimal diet in
a hypothetical environment. The difference between the
profitability of Resource 4, which is included in the diet, and
Resource 5, which is excluded, is minimal. If a decline in
the encounter rates for the highest ranked resource (Resource
1) occurs in this setting, it is likely that diet expansion will
occur. Such an expansion is shown in Figure 7-5B (bottom)
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Figure 7-5. An example of diet expansion from 4 (4) to 5 (B) resources under conditions of closely ranked prey

profitability and decreasing encounter rates.
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with the inclusion of Resource 5 into the diet. Under these
conditions, we would expect foragers to broaden their diet
to include Resource 5 because its value is not much lower
than Resource 4 and doing so would maximize the average
return rates.

Figure 7-6A (Top) presents roughly the same initial
conditions as in 7-5, but in this scenario, the profitability
of Resource 5 is much lower than Resource 4. So low, in
fact that if it were included it would not maximize overall
return rates of foraging efforts. Therefore, the same drop

in Resource 1 shown in Figure 7-5B would not necessarily
produce the same outcome (see Figure 7-6B). Under
the Figure 7-6B scenario, the overall return rate of the
diet might well be maximized by shifts to more costly
processing methods, changes in killing technologies, or
search strategies that would increase the caloric returns,
increase the success rate of kills, or increase the encounter
rates with Resource 1.

Clearly, diet expansion or contraction is a complex issue.
Expansion or contraction of what resources are in the diet may
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Figure 7-6. An example of the potential impacts of radical differences in prey profitability (resources 4 and 5).
Under these conditions, diet expansion may not occur with decreasing encounter rates (A to B).
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be only one of several alternatives open to human foragers.
In a given situation, other issues may prove to be critical.
For example, the acquisition of several bison, especially by
small groups, would require a series of decisions regarding
both transport issues and processing/storage decisions
that might significantly increase handling costs. These
decisions may, depending on specific circumstances, result
in the abandonment of usable product, and thus a lowering
of caloric benefits if we measure those benefits only by body
size. Other considerations, such as risk of injury or death, will
also play into decisions.

Technological Responses

Shifts in the types of tools (e.g., use of ceramics) or
processing facilities (e.g., features) will primarily influence
handling costs associated with the acquisition of a given
resource, although in some cases they may also influence
kill or capture rates and nutritional returns. We envision
facilities and tools as ranging from generalized to specialized
in form. Specialized tools (e.g., ceramics, hafted lithic tools,
bows and arrows) and features (e.g., burned rock middens)
tend to be more expensive to produce. Formal tools require
more time, are usually more complex, and in some cases
may require specific raw materials that have limited
distributions. As a group, hunters and gatherers frequently
maintain specialized tools and facilities, also increasing
their overall costs (see Binford 1977, 1979). However,
because of their specialized nature, these tools and facilities
tend to be more efficient at accomplishing their designed
task. Generalized tools or facilities, conversely, are less
expensive to produce. They are often expediently made
(e.g., utilized flakes), they tend to have few components,
and they may have more flexible raw material requirements.
In addition, they often have short use-lives and minimum
associated maintenance costs. While less costly and
potentially useful in the performance of a variety of tasks,
generalized tools and facilities will be less efficient at any
given task (0e®,

When seen from this perspective, the decision to employ
a more specialized or a more generalized technological
solution can be considered in the context of the overall costs
associated with tool/feature production and maintenance
relative to the benefits derived from that tool or features.
The adoption of more specialized processing and killing
methods clearly involves increased costs in terms of time
and energy. For our Figure 7-6 Scenario B example, the
increased investment in technology may be offset by the
increased profitability of the overall diet relative to the
profitability of the diet that would be present if, because of
declines in Resource 1, Resource 5 was included without
any other changes.

67

Mobility Responses

Another set of responses concerns shifts in mobility.
Resources, including food, water, and raw material, are
not uniformly distributed in space, nor are they of uniform
quality or density through time. Hunter-gatherers commonly
solve problems created by spatial variation in resources by
mobility strategies that involve positioning and changes in
the composition of the group. Mobility strategies have several
components that can vary, including the frequency of moves,
the distance moved, and the degree to which different types of
organization (e.g., logistically organized task groups, higher
residential mobility) are used. Hunters and gatherers solve
temporal fluctuations in resources, including daily, seasonal,
and year-to-year changes in resource availability and quality,
as well as longer-term changes in resource structure, by
shifts in mobility strategies, technological alterations, shifts
in group size or composition, and through storage strategies
(see Kelly 1995).

As noted above, mobility, in terms of search costs (travel
time), plays a critical role in modeling diet breadth in prey
models. Researchers increasingly discuss hunter-gatherer
mobility systems in terms of “forager” and “collector”
strategies (Binford 1980). Collector strategies have low
residential mobility, relying extensively on task-specific
groups to acquire resources and move those resources back
to residential locations. Binford’s foragers, in contrast,
make frequent, shorter moves of residential camps and
acquire food on a daily basis. Binford (1980; see also Kelly
1995) broadly framed these two strategies as responses to
different environmental conditions, with foragers present
in environments characterized by ubiquitous, low-density
resources, and collectors present in settings with high
temporal and/or spatial disparity in resources. In practice,
these two strategies are frequently present within the same
cultural system, with seasonal or resource-specific shifts in
search strategies possible.

Logistical systems of resource procurement are a more
specialized strategy relative to foraging-based systems.
They are more costly in terms of distances covered, as well
as requiring more planning, preparation, and coordination.
Task groups of hunters and gatherers use logistical strategies
to gather resources in excess of immediate needs, with that
excess returned to residential locations. It is likely, then, that
when logistical strategies are used, their target will tend to
be higher-ranked resources. Low-return resources should
not be exploited at great distances, as the longer travel time
effectively negates any benefits. This is because the distance
at which hunters and gatherers can effectively acquire
resources in bulk is tied to the resources overall return rates
(net calories gained), load-bearing abilities of the participants,
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and distance (e.g., Jones and Madsen 1989; Metcalfe and
Barlow 1992). 1t is likely that the use of a logistical strategy
would increase encounter rates for the targeted resource. In
the Figure 7-6B scenario, if hunters and gatherers used a
more costly logistical strategy but targeted Resource 1, the
increased encounter rates for Resource 1 might offset that
increased cost. Hunters and gatherers should use this strategy
if doing so would increase the overall profitability of the diet
relative to the profitability of the diet that would be present if
they continued to pursue Resource 1 on an encounter basis,
and they included Resource 5 without any other changes.

Summary

Using the cost/benefit framework provided by foraging theory,
we have presented a number of general relationships that
should be applicable to investigating aspects of subsistence,
technology, and mobility in hunters and gatherers. Human
foragers respond to short and long-term shifts in resource
availability in complex ways. Those responses may involve
various mixes or shifts in what resources are included and
excluded from the diet, technological changes that alter
handling costs and capture rates of dictary items, and shifts
in mobility strategies that alter encounter rates. What specific
response hunters and gatherers initiate will depend on extant
adaptations, available alternatives, and the structure of
resources. Changes in the quality and quantity of resources,
such as those noted above (see Figures 7-3, 7-4), further
complicate the development of any detailed response model.
The fluctuations mean that prey profitability and encounter
rates are probably constantly changing. We suggest that a
hierarchy of responses may occur, with foragers potentially
ignoring short-term fluctuations, or making minor alterations
in diets such as the incorporation of alternative resources
that have roughly similar ranks. Seasonal fluctuations in
profitability, like those shown for deer, are likely to result
in seasonal changes in what resources are included in the
diet, along with short-term shifts in technology and mobility
strategies to exploit these different sets of resources (see
Winterhalder 1981). Multiyear, directional changes in climate
(e.g., overall increase in moisture, decrease in temperatures
over several decades, increased rainfall) that may result in
shifts in resource quality, type, and density, are increasingly
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likely to result in significant shifts in what resources are
included in the diet, as well as in the technology and mobility
strategies used to acquire those resources.

In an archeological setting, we are unlikely to be able to
monitor short term, or even yearly shifts in resources,
tactics, or strategies. Even under exceptional conditions, the
temporal scale at which we can define associated activities in
archeological assemblages is on the order of several decades,
and frequently centuries. Events that happen on a daily,
seasonal, or yearly scale are invisible in most archeological
contexts. In an archeological context, these short-term
responses will simply add to the variability seen in adaptive
responses at a location. In addition, note that the archeological
record is not generated at a temporal scale that is analogous
to the ethnographic time-frame where most human foraging
cost/benefit models have been developed or explored (see
Binford 1992; Dunnell 1992; Ebert 1992). An archeological
site is, in most cases, likely the result of a variety of different
activities conducted over different seasons, different years,
and perhaps for radically different purposes. The artifacts and
features at a location have, in addition, been impacted by a
variety of post-depositional processes (e.g., Schiffer 1987).
These factors, combined with different recording methods,
including different site definitional criteria, all but assures
that the archeological “site” is not analogous to ethnographic
or historic descriptions of sites.

However, we argue that the long temporal framework
provided by archeological research does provide a context
for investigating broad-scale changes in a number of
different areas. Multiyear directional changes in resource
structure, such as those that result from climate shifts, shifts
in population density, or shifts in resource structure, operate
at a temporal scale that is well suited for archeological
investigations. Documenting and exploring these multi-year,
directional changes, and human responses to those changes at
a variety of spatial scales, is the overall focus of our research.
We begin to develop this perspective in the subsequent
chapter. Specifically, we suggest that the fluctuations in bison
availability within Texas (see Collins 1995; Dillehay 1974)
provides a context for developing a general model that has
implications for shifts in diet, technology, and mobility.
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Using the cost/benefit framework provided by foraging theory,
we have suggested a number of general relationships that
should be applicable to investigating aspects of subsistence,
technology, and mobility in hunters and gatherers. While
Texas archeologists do not commonly conceptualize
subsistence, technology, and mobility systems in cost/benefit
terms, and while our ability to monitor aspects of these
models in an archeological case are limited, components of
foraging theory provide a coherent set of principals and an
explicit analytical framework for investigating aspects of
Texas archeology. In this chapter, we develop a framework for
investigating South-Central Texas hunter-gather adaptations,
and shifts in those adaptations, into which we can place the
Initial Late Prehistoric material recovered from 41ZV202.

As noted in the previous chapter, the long temporal framework
provided by archeological research provides a context for
investigating human responses to directional changes in
resource structure. We also suggested that in foraging theory,
alterations in the availability of high-ranked resources should
have a significant impact on diet breadth. All else being
equal, low-ranked resources should be added to the diet
when high-ranked resources are unavailable because their
addition would increase the overall return rate. Conversely,
some lower ranked resource should be eliminated from the
diet when high-ranked resources become available as their
elimination would increase the overall return rate ("9,

In Texas, bison would clearly have been a high-ranked
resource. With an overall average weight of about 600 kg
[males range average ca. 850 kg, females average ca. 350
kg (Davis and Schmidly 1997)] bison are by far the largest
animals available in Texas, exceeding the weight of white tail
deer by a factor of 12. As we have suggested that animals
generally rank higher than plant resources, and that return
rates in animals are related to weight, bison should be the
highest ranked resources. As such, fluctuations in that
resource, like the periodic absences suggested by Dillehay
(1974: see also Collins 2004; Huebner 1991), should have
important ramifications for diet breadth, as well as for the
technology and mobility systems of hunters and gatherers in
the state. Here, we review bison presence/absence data for
Initial Late Prehistoric (Austin), as well as the preceding Late
Archaic, and subsequent Terminal Late Prehistoric (Toyah)
periods. We recognize that an expansion or contraction of
diet is a complex issue, and that shifts in diet may be only
one of several alternatives open to human foragers. In a
given situation, issues other than costs and benefits as we
have defined them, such as risk of injury or death, may prove
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critical. Nevertheless, we can suggest that when bison are
increasingly absent, an increasingly wide diet-breadth, with
more dependence on lower-ranked resources such as smaller
animals and plants, will occur. Conversely, when bison return
to the region, we anticipate a dramatic narrowing of the
diet, with a decreased use of lower-ranked plants and small
animals. Given our discussion in the previous chapter, we
also expect that these broad changes in diet breadth should
have impacts on tool assemblages, as well as the scale and the
organization of mobility.

Patterns of Bison Presence/ Absence in Central
and South Texas: Archeological Data

While Dillehay (1974) has assessed bison presence/absence
trends, his seminal work is now over 30 years old and was,
even in 1974, intended as an initial, preliminary study. Over
the past 30 years, many new sites have been excavated
providing new data regarding bison presence/absence trends.
It is, in part, as a response to this new information that Collins
(1995) has revised the diachronic trends in bison presence/
absence in his recent review of Central Texas archeology.
The model proposed by Collins differs from that presented by
Dillehay, who suggests that bison presence ends at roughly
AD 500, with bison returning at roughly ap 1250. Collins
(1995) places the decline at roughly ap 650, and sees the
return of bison at about ap 1300. However, Collins presents
no supporting data for his revisions, so currently it is unclear
exactly what the pattern of bison presence/absence is within
the state during this 1400-year period. Given the importance
of clearly establishing the pattern of bison availability in our
general model, we reviewed the post-1974 archeological
literature within the research area for bison availability. The
objectives of the review were twofold: (1) refine the temporal
trends in bison population densities; and (2) define regional
variability in bison availability. However, before proceeding,
we provide a short review of earlier investigations of bison
in Texas.

Previous Research

While earlier observations exist (e.g., Baerreis and Bryson
1965; Collins 1968; Dibble 1968), Dillehay’s (1974) study
represents the first significant attempt to model shifts in bison
on the Southern Plains. Using published and unpublished data
from about 150 archeological and paleontological sites from
throughout the Southern Plains, he mapped bison presence/
absence over nearly 12,000 years. Time periods were
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assigned by reference to either associated radiocarbon
dates, or, more commonly, through association with
artifacts argued to be temporally diagnostic. Dillehay
(1974) proposed a series of intervals for which he argued
that bison were either present or absent across much of
the region (Dillehay 1974:181). Of specific concern to
the current study are patterns of bison absence in Texas
suggested for the Initial (Austin) Late Prehistoric. Dillehay
(1974:184-185) argued that following a roughly 3000-
year presence (Presence Period II; 2500 BC to ap 500),
bison were “absent” from Texas from ap 500 to 1200-
1300 (Absence Period II; roughly equivalent to the Austin
Phase). Bison returned at around ap 1200-1300 (Presence
Period III), a time coeval with the development of Toyah
material. Dillehay (1974:185-187) suggested that both the
700-year absence of bison, as well as their return in the
later half of the Late Prehistoric Period, were related to
unspecified climate changes.

Following the publication of Dillehay’s model, several
researchers evaluated the suggested patterns of bison
availability in the Late Prehistoric in detail. Results were
mixed. Focusing on North Central Texas, Lynott (1979:98)
found evidence of bison in the Initial Late Prehistoric,
Dillehay’s Absence Period II. Lynott (1979) also argued that
while bison were clearly present in the Toyah Interval, they
probably were never present in large numbers in this section
of Texas. Working in Central and Western Oklahoma, Baugh
(1986) demonstrated that bison were common throughout the
Late Prehistoric. She found that bison were present on 11 of
14 sites (78%) that were dated to between ap 300 and 1100
(Baugh 1986:84-91), a time that encompassed much of the
“Absence Period II” (Dillehay 1974).

More directly relevant to our current investigations, Huebner
(1991) undertook an extensive study of Dillehay’s model
focusing on Central and South Texas, as well as along the
South Texas Coastal Plain, and on the Late Prehistoric Period
(ap 700 to 1550). Huebner (1991:346-351) reviewed the
presence/absence of bison, as well as the temporal placement
of faunal remains, using data from 77 sites. Consistent with
Dillehay’s results, Huebner (1991) found that bison were
common on Late Prehistoric sites dating after ap 1250 and
he found no “definitive” evidence of bison on sites dating
between Ap 700 and 1250 (Huebner 1991:347).

Reconsidering Late Holocene Bison Availability
in Central and South Texas

Huebner’s 1991 study supports Dillehay’s (1974) earlier
observation that bison were present in sites throughout the
region after ap 1300 and others (e.g., Creel 1990) clearly
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document their presence prior to Ap 700. However, support
for the suggested absence of bison in the Initial Late
Prehistoric is variable. Huebner’s (1991) work supports
an absence period. Yet, both Lynott’s (1979) and Baugh’s
studies (1986; see also Greer 1976) demonstrate that bison
were present during this time in North Central Texas and
Oklahoma. To clarify the pattern of bison presence in the
Initial Late Prehistoric, as well as to refine the spatial
distribution of this high-return resource, we focused on a
roughly 150,000-km? area shown in Figure 8-1. The area
overlaps significantly with the earlier study by Huebner
(1991). Those sites listed in Huebner (1991), as well as
those listed by Dillehay (1974) that were within the Figure
8-1 boundary, formed our initial data set of 86 sites. An
additional 28 sites within the region, most of which have
been excavated within the last 15 years, were also reviewed.
In all, we reviewed publications from 114 sites reflecting
181 Late Archaic and Late Prehistoric components. While
we provide a short summary of the selection process here,
Appendix C lists all sites used, provides data on bison
presence or absence, identifies the temporal placement,
assesses the strength of association between bison and the
assigned temporal component, and provides a variety of
additional information.

While we looked for components with radiocarbon dates
as the primary temporal indicator, most assignments were
based on the presence of temporally diagnostic artifacts
such as point styles and ceramics. We arbitrarily split the
relatively long Late Archaic into three blocks (Initial, Middle,
Terminal), hoping to clarify temporal trends, while the Late
Prehistoric was divided along traditional lines, with our
Initial Late Prehistoric equivalent to the Austin Interval, and
the Terminal Late Prehistoric equivalent to the Toyah Interval
(see Appendix C). Table 8-1 presents the temporal ranges of
the five components, along with the diagnostic artifacts used
to assign material to one of these components.

It appears that Dillehay’s original 1974 work used data
from published and unpublished sources. These sources
likely included communications with individual excavators
and reviews of faunal assemblages in collections. When we
reviewed the publications cited as sources for bison presence/
absence in Dillehay (1974), in several cases the cited work
did not contain any discussion of faunal remains. In others,
the publications failed to mention bison as present even
though they were counted as present in the 1974 article. We
encountered similar problems with components present in
Huebner (1991). While bison may well have been present in
such situations, we could not confirm that presence based on
the source cited. For the Appendix C data, we relied only on
faunal data published in primary sources to consider bison
presence or absence.
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Figure 8-1. Region and components investigated for bison presence/absence (see Table 8-2).

In addition, only components in which a researcher had clearly
identified bison were considered as having bison “present.”
Specimens identified as “bison size,” “bovid” or “very large
mammal” were not counted as having bison. The context of the
majority of “bovid,” “bison size,” and “very large mammal”
recoveries, and the lack of alternative mammals in this size range
in the region at this time, suggests that these remains probably
represent bison that simply lacked diagnostic elements. We chose,
however, to select parameters in which we
had strong confidence. The inclusion of these
excluded elements would probably change

elements could significantly increase the number of Late Archaic
components with bison present as these earlier components (e.g.,
Initial Late Archaic) are more likely to have degraded faunal
assemblages, and thereby lack diagnostic elements.

Finally, in cases where bison were identified, we further
assessed the association between bison and either radiocarbon

Table 8-1. Temporal Periods and Associated Diagnostic Artifacts for Central

and South Texas

the details of the patterns presented here by
increasing both the numbers of components

Time Period | Start (bp) | End (bp)

Start (AD/ | End (AD/ |Diagnostic Projectile Point Types
BC) BC) and Other Artifacts

with bison and the NISP counts on those Initial Late
components. We will demonstrate below that Archaic

Pedernales, Bulverde, Kinney,

4450 2500 2500 BC 550 BC Langtry, Val Verde

bison are present on between 20 and 39% of Late | Middle Late

Marcos, Montell, Castroville,

2500 1600 550 BC AD 350 Lange, Marshall, Williams, Shumla

. . Archai
Archaic components, and that contrary to earlier fehare

summaries, bison are present on a moderate | Terminal Late

Archaic

Darl, Ensor, Frio, Fairland, Godley,

1600 1250 AD 350 AD 700 Figueroa, Ellis, Edgewood

number (ca. 40%) of our Initial Late Prehistoric initial Late
components. Finally, bison are present on almost | Prehistoric

1250 700 AD 700 AD 1250 Scallorn, Edwards, Alba

all of our Terminal Late Prehistoric components. | Terminal Late
: . . . . P h .
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dates or temporally diagnostic artifacts (see Appendix
C). When bison were present, we eliminated cases if we
thought, based on the published stratigraphic descriptions
and associations of temporally diagnostic artifacts, that the
deposits were mixed. In cases where bison were absent from
a component, we were primarily concerned with identifying
what temporal periods were represented. Mixing of deposits
was not an issue in these “bison absent” cases.

Following our review and the elimination of problematic
components, we had 141 components from 77 archeological
sites. Site locations are shown in Figure 8-1 with the assigned
numbers in the Figure linked to Table 8-2. That table
provides data for each component by site. Additional details
are provided in Appendix C. When a component is absent
from a site, the cell in Table 8-2 is blank. When a component
is present, but bison are absent, a “0” appears. When bison
are present, but the number of specimens identified as bison
(NISP) are not known, an “X” appears in the cell. Finally,
when we could ascertain NISP for bison from a component,
we list that number in the cell. Overall, there are 18 Initial
Late Archaic components, 20 Middle Late Archaic, and

30 Terminal Late Archaic components listed. For the Late
Prehistoric, 73 components are listed, with 53 of these
assigned to the Terminal Late Prehistoric and 20 dating to the
Initial Late Prehistoric (see also Appendix C).

Table 8-3 provides summaries of the Table 8-2 data. Included
in Table 8-3 is the relative frequency of components with
bison present for each of the five intervals. In the Initial
Late Archaic, about 39% of the components have bison
present. The relative frequency of bison present declines
throughout the Archaic, with about 35% of the Middle Late
Archaic components having bison, and bison being present
on about 20% of the Terminal Late Archaic components.
Perhaps the most interesting aspect of the Table 8-3
summary is that our review does not support the Initial
Late Prehistoric (Austin Phase) absence period proposed by
Dillehay (1974) and supported by Huebner’s (1991) work.
Bison are not only present during this period, but occur with
a frequency (40%) that exceeds all earlier Late Archaic time
periods. Finally, note that there is a significant jump in the
Terminal Late Prehistoric, with bison present on 83% of the
53 components considered.

Table 8-2. Component Level Bison Presence Data (NISP) for Sites Identified in Figure 8-1

Flg-l‘jlre Site Initial Late | Middle Late |Terminal Late| Initial Late |Terminal Late

Reference Trinomial Archaic Archaic Archaic Prehistoric [ Prehistoric Primary Reference
1 41BL104 21 15 17 1 Sorrow et al. 1967
2 41BL85 X Sorrow et al. 1967
3 41BN33 9 23 Henderson 2001
4 41BR420 0 3 Mauldin et al. 2003
5 41CC131 3421 Treece et al. 1993
6 41CC222 X X Lintz et al. 1993
7 41CK30 X Shafer 1969
8 41CK76 4 Shafer 1971
9 41CK79 1 Shafer 1971
10 41CM1 2 X 0 Johnson et al. 1962
1 41CN95 0 938 Treece et al. 1993
12 41FY74 28 Lord 1977
13 41GD21 1 3 Fox 1979
14 41GD4 X Hester and Parker 1970
15 41HIM 0 4 Jelks 1962
16 41HI117 1 1 3 Lynott 1978
17 41H154 0 0 Stephenson 1970
18 41HI55 0 0 0 0 Stephenson 1970
19 41HY202A 32 Ricklis and Collins 1994
20 41HY202B 46 Ricklis and Collins 1994
21 41HY209T 0 1 121 Ricklis and Collins 1994
22 41JW8 45 Black 1986
23 41KM16 5 Johnson 1994
24 41KM69 0 0 1 Thompson et al. 2007
25 41LK201 1 15 Highley 1986
26 41LK67 0 0 0 Brown et al. 1982
27 41MC222 33 Hall et al. 1986
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Table 8-2. Continued...

FISQ-t‘jlre Site Initial Late Middle Late |Terminal Late| Initial Late |Terminal Late

Reference Trinomial Archaic Archaic Archaic Prehistoric [ Prehistoric Primary Reference
28 41MC296 1 5 4 Hall et al. 1986
29 41MC55 X Hall et al. 1986
30 41ML35 0 0 0 Story and Shafer 1965
31 41ML37 0 Story and Shafer 1965
32 41ML39 0 Watt 1965
33 41MM340 0 1 0 Mahoney et al. 2003
34 41MM341 0/0* Gadus et al. 2006
35 41NU221 19 Ricklis 1987
36 41NU37 6 Patterson and Ford 1974
37 41NU4 0 Campbell 1956
38 41RF21 289 Ricklis 1990
39 41RN169 10666 Treece et al. 1993
40 41SP103 3 Ricklis 1987
41 41SP120 2 8 Ricklis 1990
42 41SP160 2 Ricklis 1990
43 41SP167 23 Ricklis 1990
44 41SP168 6 Ricklis 1990
45 41SP170 31 Ricklis 1990
46 41SP43 0 0 Ricklis 1990
47 418820 X Greer and Hester 1973
48 41TG346* 111 Quigg and Peck 1995
49 41TG91 0 143 Creel 1990
50 41TVv42 X 0 X Suhm 1957
51 41TV441 3 Karbula et al. 2001
52 41VT66 60 Huebner 1987
53 41VV161 0 0 Collins 1969
54 41VV162 0 0 0 Alexander 1974
55 41VV167 0 0 Ross 1965
56 41VV186 0 Collins 1969
57 41VvVv187 0 0 Alexander 1970
58 41VV189 0 0 Epstein 1963
59 41VV213 0 0 0 Word and Douglas 1970
60 41VV215 0 0 0 Nunley et al. 1965
61 41VV216 0 0 Nunley et al. 1965
62 41VVv218 2152 Dibble 1968
63 41VV260 0 0 0 Greer 1968
64 41VV74 0 0 Parsons 1965
65 41VvVv82 0 0 0 Nunley et al. 1965
66 41vve7 0 X Collins 1969
67 41WM118 1 1 Eddy 1973
68 41WM130 4 1 1 Bond 1978
69 41WM2 X X Campbell 1947
70 41WM230 0 0 1 0 Prewitt 1974
71 41WM267 0 0 Peter et al. 1982
72 41WM437 X Prewitt 1982
73 41WM56 0 0 0 Peter et al. 1982
74 41WM815 0 Brownlow 2003
75 41WN88 1 Nickels 2000
76 412ZV155 1 2 Inman et al. 1998
77 412V202 0 This Report
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Table 8-3. Component Summary Statistics for Bison Presence Data in Table 8-2

Figure 8-2 through 8-6 show bison

distributional data for each of the five

Bison | Percentage | NISP Data | Total Bison Average : i
Time Period | Components | Present | with Bison | Present NISP Component NISP p.enOdS_ within  the Study area'. .FOI"
= discussion purposes, we have divided
Initial Late 18 7 38.9 4 24 6 A K
Archaic . the study area into four regions. In the
Xlrigrc::CLate 20 7 35 7 2218 316.9 subsequent discussion, we will refer to
= m these areas as the northwest, southwest,
erminal Late .
Archaic 30 6 20 3 22 7.3 northeast, and southeast regions (see
Initial Late Figures 8-2 through 8-6). The northwest
LA 20 8 40 8 23 2.9

Prehistoric cluster encompasses some of the Edwards
;?;Tiigtilril_cate 53 44 83 36 17057 473.8 Plateau and the southern Rolling Plains.

Differences in the number of bison present on sites through
time are also clearly visible in the bison NISP statistics
in Table 8-3. The average bison NISP for the Initial Late
Archaic components is six. This increases to about 317 for
the Middle Late Archaic and then declines to around seven
and three items for the Terminal Late Archaic and the
Initial Late Prehistoric, respectively. For the 36 Terminal
Late Prehistoric components with NISP wvalues, just
over 17,000 bison specimens were recorded, producing
an average of about 475 items per component. This is
a dramatic jump, especially over the average of about
three bison specimens per Initial Late Prehistoric period.
The high Terminal Late Prehistoric average, however,
is somewhat misleading. Seven of the 36 Terminal Late
Prehistoric components with NISP data account for 98%
of the 17,057 pieces of bison (Table 8-2). In addition, note
that 50% of the 36 cases have a bison NISP of less than
10. As a group, Terminal Late Prehistoric components
differ from earlier periods primarily in that there are a
handful of cases with extremely high bison NISP counts.
However, the most frequently occurring value during all
periods, including for the Terminal Late Prehistoric, is a
bison NISP value of 1 (Table 8-2).

Clearly, additional component data will change the relative
frequency patterns shown above. The 181 components initially
investigated within Central and South Texas represented an
extensive, though not exhaustive, search of data recovery and
testing excavations. Patterns for periods with small sample
sizes, such as the Initial Late Archaic, could be significantly
altered by additional components. As we will show below,
it is also the case that not all periods are well represented
spatially across the study area. However, additions to the
component data will not affect the core observation that
given the temporal resolution of the archeological data sets,
bison appear to be consistently present within the study
area over the last 4,000 years. In addition, to the degree that
relative frequency of bison present on archeological sites is
an indicator of availability in the natural environment, bison
are declining throughout the Late Archaic and increasing
throughout the Late Prehistoric.

The southwest cluster is limited primarily
to sites within Val Verde County, many
of which are along the Rio Grand. The southeastern cluster
consists of sites along the Texas Coast, as well as those in
the Gulf Prairies and Marshes and the eastern portion of the
South Texas Plains. Finally, the northwest cluster includes
sites associated with the Edwards Plateau escarpment, as well
as the Blackland Prairie, Post-Oak Savannah, and portions
of the South Texas Plains. This “northeast” cluster includes
sites located outside of the geographical northeast, including
417ZV202. However, our concern is less with the geographic
accuracy of the characterization, and more with isolating
roughly similar elevation and vegetation regimes.

For the Initial Late Archaic (see Figure 8-2), bison are
noticeably absent (shown in red) from nine sites in the
southwestern section (Val Verde County, see Appendix
C) and are present (shown in yellow) in the northeast and
southeast sections of the study area. The data set contains
only a single Initial Late Archaic site in the northwest section
during this time period, and that site contains bison. Bison
are present in three of the four areas (75%) with Initial Late
Archaic sites. The Middle Late Archaic distribution (Figure
8-3) is similar, with bison present on only one of seven sites in
the southwest (14%). A single site, this time lacking bison, is
present in the northwest. Bison are well represented (54.5%)
on the 11 Middle Late Archaic sites in the eastern portion
of the study area. As with the preceding period, three of the
four areas (75%) that have Middle Late Archaic sites have
bison present. In the following Terminal Late Archaic (Figure
8-4), bison are noticeably more restricted, being present in
only one of the four areas (25%) with Terminal Late Archaic
sites. A single Terminal Late Archaic site, lacking bison, is
present in the southwest coastal area. Bison are only present
in the northeast at a rate of 43% (6 of 14 sites). They are
noticeably absent from the southwest, which has 12 sites
with Terminal Late Archaic material, and in the northwest,
where three sites, all of which lack bison during this period,
are present. Figure 8-5 shows the Initial Late Prehistoric
distribution. While there are no Initial Late Prehistoric sites
in the southwestern region, bison are present in all other
areas. In the northwest, bison are present on one of the two
Initial Late Prehistoric sites. In the southeast, they are present
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Figure 8-2. Bison presence (vellow) and absence (rved) on Initial Late Archaic components
(see Tuble 8-2).
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Figure 8-3. Bison presence (yellow) and absence (red) on Middle Late Archaic components
(see Tuble 8-2).
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Figure 8-4. Bison presence (vellow) and absence (red) on Terminal Late Archaic components
(see Tuble 8-2).
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Figure 8-5. Bison presence (vellow) and absence (red) on Initial Late Prehistoric
components (see Table 8-2).
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on two of three sites, and in the northeast, they are present on
five of 15 sites. Finally, Figure 8-6 shows the near ubiquity
of bison on Terminal Late Prehistoric sites. Like the earlier
Initial Late Prehistoric period, all regions with sites present
have bison present.

Summary and Discussion

As noted previously, to develop expectations for shifts in
subsistence, mobility, and technology, we need to be able
to assess patterns of availability in bison, a high ranked
resource. We had anticipated, based on previous research,
that bison would be absent during the Initial Late Prehistoric,
providing a distinct contrast to earlier and later periods.
However, the data presented above suggest that bison were
always available in much of Central and South Texas from
the Initial Late Archaic through the Terminal Late Prehistoric.
Because bison were always present, it is necessary to develop
measures of changing availability of this resource through
time. That is, expectations for subsistence shifts, changes in
mobility, and shifts in technology are dramatically different
under scenarios where bison are increasing in frequency
rather than decreasing in frequency.

Unfortunately, the relative frequency of sites with bison present
during a given time period, distributional data on bison, and

NISP values presented above are not directly informing us
about bison availability in the environment. Disregarding issues
of sampling, analytical consistency, and preservation, for the
patterns discussed above to directly reflect bison availability
in the natural environment, several parameters need to remain
constant. First, hunters and gatherers must encounter bison at
a rate consistent with their true environmental density. They
must pursue bison whenever they are encountered and they
must have a consistent success rate in their pursuit of these
animals. Once they acquire bison, they must use roughly
similar butchering, transport, processing, and discard tactics
(see Dickens and Wiederhold 2003), and occupation lengths for
components must be roughly equivalent between periods. Any
change in any of these parameters will affect the relationship
between bison availability in the natural environment and
the relative frequency of bison on sites, NISP values, and
distributional data.

As several of these elements did not remain constant
over the 3,500 years represented by the Late Archaic and
Late Prehistoric, the patterns documented above are not
an adequate measure of bison abundance. There are, for
example, dramatic shifts in hunting weapons and processing
technology (see Brown et al. 1982: 59-63; Collins 2004;
Dering 2008), and probably in associated hunting tactics.
Population levels certainly shifted over this time, influencing

Figure 8-6. Bison presence (vellow) and absence (red) on Terminal Late Prehistoric
components (see Table §8-2).
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mobility levels (see Johnson and Hard 2008) and levels of
reoccupation. It is likely, in fact, that the magnitude of the
bison NISP shifts between the Initial and Terminal Late
Prehistoric shown above (Table 8-3), and the appearance
of a small number of components with extremely high
NISP bison counts in the Terminal Late Prehistoric (Table
8-2), signals a change in hunting organization, processing,
and transport strategies (see Quigg 1997). Unfortunately,
because faunal assemblages during some periods in Texas
are extensively fragmented, perhaps in association with
grease and marrow extraction, detailed skeletal element
frequencies that might provide clues to organizational or
transport strategies (see e.g., Emerson 1990, 1993; Speth and
Rautman 2003) are seldom available. While we certainly do
not dismiss the patterns shown above, they cannot be used
to directly monitor changes in the availability of bison in the
natural environment. They do not provide a measure that is
independent of the archeological record. Below, we consider
additional data sets, including paleoclimate data summarized
in Chapter 2 and historic accounts of bison within the state,
in order to develop a more independent, though admittedly
indirect, measure of bison availability.

Patterns of Bison Abundance in Central
and South Texas: Paleoclimate Data and
Historic Accounts

In this section, we initially review a variety of
paleoenvironmental data discussed in Chapter 2. Our focus
is on changes in grasslands during the Late Archaic and Late
Prehistoric periods. While the archeological data summarized
above demonstrated that bison were present throughout
the period of interest, our goal in this section is to gather
information on bison abundance and understand factors
that may have influenced shifts in that density in Texas. We
conclude that although bison were present throughout much
of Central and South Texas for all periods of concern here,
there does appear to be fluctuations in their densities, at
least as can be inferred from historic accounts and indirectly
through fluctuations in grasslands M ©),

Paleoclimate Patterns, Grasslands, and Bison
Abundance

Though certainly present in woodland settings, historically
the core range of bison (Bison bison) extended from Alberta,
Canada in the north down to north-central Texas in the south,
a range consistent with the approximate limits of the Great
Plains grassland (McDonald 1981:104). Not surprising given
that distribution, bison are primarily grazers with grasses,
and to a lesser degree sedges, comprising over 90% of
their diet (Coppedge et al. 1998; Peden 1976; Peden et al.
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1974). While other factors (e.g., water availability, levels
of predation, snow depth, extreme heat, etc.) will influence
bison abundance and mobility, there should be a strong
relationship between the quantity and quality of grass and
bison abundance (see Emerson 1990). On the Great Plains,
several factors interact to produce grass of varying density
and quality for bison consumption, including soil types (e.g.,
Epstein et al. 1997), fire frequency, and levels of grazing
pressure (see Knapp et al. 1999). However, different mixes of
temperature and rainfall are the primary determinate of cool
season (C,) and warm season (C,) grass productivity (see
Bamforth 1988; Brown 1993; Epstein et al. 1997; Paruelo
and Lauenroth 1996; Teeri and Stowe 1976). Shifts in forage
availability should be tied to shifts in bison abundance
mediated primarily through shifts in mobility. Other things
being equal, when forage availability or quality decline,
we expect that the scale of bison mobility will increase and
herd size will decrease. When forage availability and quality
increase, bison mobility should be lower and larger group
sizes are probable (see Bailey et al. 1996; Bamforth 1988:
44-52; Coppock et al. 1983; Hanley 1982).

Figure 8-7 contrasts grass pollen percentages and stable
carbon isotope values from sediment over the last 10,000
years. We presented and discussed details of these long-term
paleoenvironmental data sets in Chapter 2 (see Figures 2-6,
2-7, and 2-8). The two stable carbon isotope data sets come
from the Medina River in southern Bexar County and Hall’s
cave in Kerr County. The bog pollen data come from Boriak,
Weakly, and Patschke bogs, located in Lee and Leon counties
(see Chapter 2; Figure 2-6). The fluctuations in grass pollen
percentage are, in effect, tracking fluctuations in C, warm
season grasses as C, grasses within Texas are minimal (see
Epstein et al. 1997; Sims et al 1978; Teeri and Stowe 1976).
The primary contributor to fluctuations in C, isotopic values
in the soils data are also C, grasses.

We are primarily concerned with the shape of the overall
curves in Figure 8-7 rather than the absolute values of the
stable carbon isotopes or the grass pollen percentages. The
absolute values, especially in the case of the stable carbon
isotope data sets, are certainly reflecting local conditions.
However, the general shapes of all four curves are potentially
responding to regional changes in climate. While differing
in detail and having extensive variation, both of the pollen
curves show a general decline in grasslands throughout the
Late Archaic. That decline accelerates in the Late Prehistoric
(Figure 8-7). The two carbon isotope curves are also variable.
However, they both seem to show an increase in grass in the
initial portion of the Late Archaic, with a decline in grass
in the Terminal Late Archaic. That decline accelerates in
the Late Prehistoric, at least in the Medina River sequence
(Figure 8-7). While we need both more detailed and better
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Figure 8-7. Comparison of graphs of bog pollen data and stable carbon isotope variation at selected sites over

the past 10,000 years.

dated paleoclimate data to fully document these patterns, if
these curves are responding to large scale climate trends,
then following the Initial Late Archaic, grasslands, and by
extension bison, seem to have declined through the Terminal
Late Archaic. The decreased frequency of bison suggested
here is consistent with the declining frequency of bison on
archeological sites from these periods (see Table 8-3). During
the Late Prehistoric, the decline in bison densities suggested
by the Figure 8-7 data increases and continues throughout
the historic period. This pattern is not consistent with the
archeological data, which show an increased frequency
of bison presence on components that date to the Initial
Late Prehistoric and a dramatic jump in bison presence on
components dating to the Terminal Late Prehistoric (see
Table 8-3).

Figure 8-8 uses the PDSI tree-ring data discussed in Chapter
2 to further explore the implications of changing climate
patterns in the Late Prehistoric period on bison abundance.
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The drought data stretch back to ap 1000 and the figure plots
values from ap 1000 through 1800 with data grouped at 25
years and the mean value used as the plotting point (see
Figure 2-10). The top line graph presents the PDSI values. A
25 year block dominated by normal moisture patterns would
have values between 0.5 and -0.5. PDSI values that exceed
0.5 indicate periods of increased moisture, while values
below -0.5 indicate periods of increased drought. The bottom
line graph measures year to year variability (see Chapter 2,
Figure 2-10, bottom). Higher values are measuring greater
year to year variability in PDSI during a 25 year segment.

While the short-term nature and high temporal precision of
the Figure 8-8 data are far superior to the data sets used in
Figure 8-7, there are a number of complications in using this
drought data in this context. As noted in Chapter 2, the spatial
scale of these data is not well defined. In addition, unlike the
pollen or stable carbon isotope data sets, the interpretation of
shifts in the PDSI values (Figure 8-8, top) in terms of shifts in
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as a semi-arid landscape, drought
would reduce grasslands. The same
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level of drought at the same location
could, in fact, increase grasslands
under one set of prior conditions and
decrease grasslands under another
set of conditions.

The top line graph in Figure 8-8
shows that while there is substantial
variation in PDSI values between
25 year periods, the beginning of
the sequence (ca. ap 1000-1250)

is generally dry, with three 25 year

sequences (ap 1126-1150; 1201-
1225; 1226-1250) being extremely
dry. Moisture levels increased after
AD 1250, culminating in an extremely

moist period from ap 1476-1500.
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Moisture levels remained close to, or
slightly above normal into the 1800s.
Interpretations associated with these
trends in terms of bison availability
are ambiguous. However, if increased
moisture is associated with increased
forage, then throughout the portion
of the Late Prehistoric for which we

have data, (ap 1000-1550) grasslands
may be improving, suggesting an
expansion of bisonranges. This pattern
is consistent with the archeological
data for the Late Prehistoric, but is at
odds with the long term climate data
(Figure 8-7).

Figure 8-8. PDSI values (top) and variability (bottom) at 25 year intervals from 4p 1000

through 4p 1800 (PDSI grid point 166).

grasslands, and by extension changes in bison availability,
are not clear. Increased PDSI values will produce an
increase in grasslands, and by extension bison, under
some conditions. Researchers working in a number of
grassland settings have shown that late spring and summer
precipitation events produce pulses of warm season
grass that increase both the nutritional value of forage
and the digestibility of grass for herbivores (see Hart et
al. 1983; Razui and Dobrenz 1970; Sala and Lauenroth
1982). In some cases, then, higher PDSI values should
produce increased forage. However, this is not always
going to be the case. For example, a moderate increase in
drought in some vegetation settings, such as woodlands,
may increase grasslands, while in other settings, such
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Finally, reference to Figure 8-8
(bottom) shows two distinct patterns
of variability. Between ap 1000 and
1250, year to year shifts in PDSI
values for a given 25 year period averages 1.55. That is,
at 25 year increments, the summed absolute difference
in PDSI values between one year and the next over the
250 years (ap 1000-1250) averages 1.55. From 1251
through the remainder of the Late Prehistoric, there is a
substantial increase in variability. During the Terminal
Late Prehistoric, the absolute difference jumps to 2.3.
Critically, the high year-to-year variation should have
resulted in dramatic fluctuations in forage production,
possibly producing higher levels of bison mobility and
variable herd sizes during some years and clusters of
bison with reduced mobility during others. While historic
records are spotty, that high variability is reflected in
those records.
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Mobility and Fluctuations of Bison in Historic
Accounts

There are data from historic accounts that suggest that bison
populations fluctuated in Texas along the lines suggested in
Figure 8-8 (bottom), at least during the 16%, 17" and 18"
centuries. Bison sightings during these centuries are highly
variable across the state, as well as through time.

Cabeza de Vaca provides the earliest historic account of bison
in Texas. De Vaca and several comrades spent late 1528 until
sometime in 1535 with indigenous groups located in coastal
and southern Texas (Cabeza de Vaca 1555). Surprisingly De
Vaca (1555) notes only “three or four” sightings of bison. If
accurate, this account suggests that bison were not frequent
during this seven-year period in the southern portion of the
state. Shortly after this account, Spanish forces associated
with De Soto’s expedition entered Texas, probably late in
1541, after wandering through much of the Southeast (see
Duncan 1997; Young and Hoffman 1999). While the length
of time spent within Texas is probably minimal, there is no
mention of bison in the De Soto chronicles. In that same year
(1541), Spanish forces associated with Franciso Vasquez de
Coronado noted bison after several days travel to the east and
north of the Pecos River, in what is probably the panhandle
region of Texas. Numbers of animals noted seem to increase
the longer the journey continued, with high densities of bison
noted to the north of the state (Hammond and Rey 1940;
Winship 1904).

Detailed accounts of bison availability in Texas during the late
1600s come from recent summaries of Spanish expeditions
onto the Edward’s Plateau (see Wade 1998; 2003). One of
the data sets compiled by Wade (1998: Appendix E; Wade
2003:152-157) includes both probable camp locations and
observations on fauna, including bison, made by the Spanish.
The appendix provides detailed route and camp information
on ten expeditions to the Plateau conducted between 1675
and 1767, and information on 246 camps used by these
expeditions (Wade 1998: Appendix E). Overall, these early
expeditions noted bison on only 39 of the 246 camps (ca.
15%). There is also extreme year-to-year variability in bison
observations. In both 1683 and 1691, the Spanish noted bison
on roughly 40% of their camps. Four of the remaining eight
years also note bison as present, though the frequency is
about 10% in one year, and below 5% in the three other years.
Finally, in four of the 10 years, members of these expeditions
did not mention bison.

At roughly the same time frame as some of these Spanish
observations (1685-1687), French forces at Fort Saint Louis
near the Texas coast frequently mention bison, including
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herds that numbered in the thousands (see Parkman 1883:
216-233; Wade 2003:156). In addition, in 1691 “great
numbers” of bison were reported for Bexar, Medina, Wilson,
Guadalupe, and Gonzales counties in southern Texas (see
Weniger 1984:178). In the 1700s and into the early 1800s,
a number of accounts of bison in Texas are available that
suggest the animals were common, especially in the west-
central portion of the state (see Doughty 1983; Folmer 1940;
Newcomb 1961: 85-99, 112-117).

These historic accounts suggest that bison availability within
the state was highly variable through time and across space. It
is probable that at least during some short periods, bison were
completely absent from much of Central and South Texas,
and Wade’s Spanish camp summary data (1998: Appendix
E) suggest significant seasonal shifts in availability when
they were present. Of 36 camp locations occupied during
the winter months of December and January, the Spanish
observed bison at only three locations (8.3%). For the months
of February, March, and April, there are 87 observations, 10
of which note bison (11.5%). There are 105 observations
during the months of May and June, with bison noted in
26 instances (24.8%). Interestingly, while the number of
observations are small (n= 28), the late summer months of
July and August do not have recordings of bison. We have no
fall observations. Bison populations, at least in this portion of
South and Central Texas in the late 1600s and into the 1700s,
probably declined in the late summer, with a gradual increase
in numbers throughout the spring. Peak populations were
present in the early summer months.

A variety of factors could account for these apparent
fluctuations in bison sightings in the historic literature.
Yet, the seasonal and yearly patterns of bison availability
discussed above are consistent both with seasonal patterns
in C, grassland production in Texas as well as the post Ap
1250 PDSI variability patterns shown in Figure 8-8 (bottom).
These mobility based fluctuations in bison numbers are
also consistent with variable forage production, with
higher production occurring in the summer months. These
fluctuations, in turn, should have resulted in varying periods of
availability of bison in time and across space. During years of
low production, or in regions of low production, it is probable
that bison consumed increased quantities of low-quality
forage, increased their overall mobility, and were positioned
on the landscape in smaller sized herds. Conversely, during
years of high production, or in areas of high production, it is
likely that herd size increased, bison diet focused on higher
quality forage, and mobility was reduced (see Bailey et al.
1996; Bamforth 1988: 44-52; Coppock et al. 1983; Senft et
al. 1987). Finally, note that these anticipated responses are
likely to be exacerbated when bison populations are at or near
carrying capacity, a condition that may have been common
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given that Central and South Texas was, in effect, the southern
range of bison distributions (see McDonald 1981:104).

Summary and Implications

With average weights of close to 600 kg, bison would have
been a high-ranked resource in Texas. As such, fluctuations in
the availability of that resource, including periods of absence
from the state (see Dillehay 1974; Huebner 1991), should have
implications for shifts in diet breadth, as well as for changes
in technology and mobility. Our review of bison presence/
absence on Late Archaic and Late Prehistoric archeological
sites from a large area of Central and South Texas showed
that, at least at the temporal scale considered, bison were
never absent during any period. The data showed that bison
were less common on archeological sties through the Late
Archaic and were increasingly present on sites dating to the
Late Prehistoric. However, in order to assume that there is a
consistent relationship between the presence or absence of
bison on an archeological site, and shifts in the availability
of these high return animals in the natural environment, we
must assume that the cultural systems have not changed
significantly through time. At a minimum, hunting technology
and organization, success rates, butchering and processing
methods, discard tactics, and occupation length must remain
roughly equivalent though time. While useful for establishing
the presence of bison at various points in time, we cannot
use these archeological patterns to directly monitor changes
in the availability of bison in the natural environment. That
is, they do not provide a measure that is independent of the
archeological record.

In an effort to develop that independent measure of bison
availability in the natural environment, we used several
different data sets. Our review of several long-term data sets
from different regions of Central and South Texas suggested
that grasslands were probably gradually declining from the
Initial Late Archaic through the Terminal Late Archaic. That
decline seems to have accelerated in the Late Prehistoric
and into the Historic Period. Tree-ring based PDSI values
provide a short-term perspective on both forage production
and variability in that production, at least for the close
of the Initial Late Prehistoric and through the Terminal
Late Prehistoric and Historic periods. While difficult to
unambiguously interpret in terms of grass production, the
PDSI values from just to the north of 41ZV202 do suggest
a dry period at the end of the Initial Late Prehistoric (ca. AD
1000-1250). A period of increased moisture in the Terminal
Late Prehistoric (ap 1250-1550) follows the dry period,
with conditions remaining roughly the same throughout
the following Historic period. Information on variability
in PDSI values suggests that year to year fluctuations in
moisture were minimal during the Initial Late Prehistoric.
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These fluctuations, however, dramatically increased after ap
1250. This dramatically higher moisture variability would
have produced significant differences in forage quantity and
quality from year to year over a given 25-year period.

If the climate and vegetation reconstruction summarized here
are close to accurate, grasslands are, in general, shrinking in
size during much of the Late Archaic and through the Late
Prehistoric period. One outcome of the shrinking grasslands
would have been an increasingly more patchy spatial
distribution of forage across the landscape and reduced
overall forage. While reduced forage over the long term
would reduce the number of bison, this smaller number of
animals would be concentrated in fewer and fewer patches
on the landscape. Late in the sequence, the PDSI data suggest
increased temporal fluctuations (Figure 8-8, Bottom). These
fluctuations should have affected short-term grass production
and, by extension, bison distribution on the landscape.
During some years, some locations would have received high
rainfall throughout the year producing consistent forage.
During other years, rainfall would have been spotty at these
locations, and forage would have been quickly exhausted. As
such, the presence of bison in any one area was increasingly
unpredictable in time. Overall, as grasslands shrunk, the
distribution of bison would have become more predictable in
space, but less predictable in time (see also Kemp 2008). A
short review of historic observations by Spanish and French
explorers suggested that after ap 1550, bison populations
seem to have varied seasonally and yearly. Examples of
significant yearly differences in bison, as well as dramatic
spatial differences in numbers of animals observed within the
same year, are consistent with the high levels of year to year
moisture suggested by the PDSI tree-ring variability late in
the sequence.

The climate data suggest, then, that bison are probably
declining in numbers in the natural environment following
the Initial Late Archaic. That decline accelerated in the Initial
Late Prehistoric and through the Terminal Late Prehistoric.
In the previous chapter, we used aspects of prey models to
suggest that when hunters and gatherers face declines in
high ranked resources, such as bison, they have a number of
possible responses. Whatresponse they initiate should depend,
in part, on the extant resource structure in the environment,
as well as their existing subsistence, mobility, and technology
mix. At present, we do not have sufficient data on past plant
and animal densities, paleoenvironmental conditions, return
rates and changes in those rates given various processing
technologies, and technological costs to allow for specific,
detailed modeling of responses in this case. However, we
can make some general statements regarding responses that
hunters and gatherers might initiate as grasslands declined
and became patchier through time, and as bison populations
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probably followed suit. First, under conditions of declining
high ranked resources, hunters and gatherers should broaden
their diet to include lower-ranked resources with lower
search costs but higher processing costs (e.g., mussels,
nuts, small seeds). They may also develop or implement
new technologies that are more expensive to produce and
maintain (e.g., ceramics rather than baskets) in an attempt
to reduce the processing (handling) time or improve the
nutritional quality of lower-ranked resources in the diet. They
may shift or reorganize their mobility or search strategies,
with specialized task groups targeting shrinking grasslands in
an attempt to increase encounter rates with bison. They may
shift to technologies that are more expensive to produce and
maintain (e.g., bow and arrow), but which may increase the
kill rates of more profitable animals given shifts in animal
density or prey type. They may initiate all of these changes,
as well as several others, in the context of maximizing the
average return rate of their overall diet. We cannot predict,
at present, what mix of responses would occur in a given
situation. However, note that all of these suggested responses
have a common element. They all involve increased costs. It
is in the context of reduced access to high-ranked resources
that increasing investment in these areas makes sense.

For example, Binford (1977, 1978, 1979) reports that among
the Nunamiut, over 70% of the yearly supply of meat is
gathered during two brief periods that correspond to the
spring and fall migrations of highly ranked caribou through
mountain passes. In preparation for those migrations, hunters
invest significant time and effort in acquiring materials,
repairing, stocking and caching gear, and in producing highly
reliable tools that have a low potential for failure during
the hunt. Upfront preparation, positioning of backup gear,
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and the over designing of tools are all costly practices, but
practices that make sense in terms of the risk of food loss if,
for example, a tool failed at a critical point (see discussions
in Bleed 1986; Torrence 1983, 1989). Suppose, however,
that caribou were suddenly available for six months of the
year, rather than two brief periods, or that they were suddenly
available year round. What impacts would that have on this
costly strategy? Would Nunamiut hunters continue to make a
significant investment in over designing tools if caribou were
ubiquitous? Increasing investment under these conditions
seems unlikely. However, if caribou were suddenly available
only once a year during their spring migration, or the
number of animals was significantly reduced, then even
greater investment in costly hunting strategies and tactics
may be expected, along with other higher cost changes.
Hunter gatherers should invest in more costly strategies
under conditions of declining high return resources, as these
resources are encountered less often.

If bison, a high return resource, are declining in density in
Central and South Texas over the time frame considered
here, we expect Texas hunters and gatherers to increasingly
invest in more costly strategies. Those strategies may
include a widening of the diet breadth through the addition
of smaller animals and especially plants through time. They
may include technological changes, with more investment
in specialized tools to increase processing efficiency. They
may include shifts in the way that they organize mobility in
order to increase encounter rates with bison. We will use the
foraging theory cost-benefit framework and the assumption
that bison are declining throughout the Late Archaic and Late
Prehistoric to consider changes in diet breadth, technology,
and mobility in subsequent chapters.
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In the previous two chapters, we argued that one set of
responses to changes in the availability of higher ranked
resources could involve changes in what resources are
included in the diet. If bison densities gradually declined
from the Initial Late Archaic through the Terminal Late
Archaic, we would expect both a gradual expansion of the
diet, with hunters and gatherers adding lower ranked plants
and animals, and intensification on existing dietary items.
That dietary expansion and intensification should accelerate
in the Late Prehistoric period, especially in the Terminal
Late Prehistoric. In this chapter, we assess the utility of
this perspective, at least in terms of diet. We develop ways
to measure changes in the use of plants and animals and
assess temporal patterns for a variety of Late Archaic and
Late Prehistoric components. For faunal remains, we suggest
that two measures, changes in the number of taxa present
in an assemblage and changes in bone fragment weights
placed in size classes, can provide gross measures of faunal
expansion or contraction. Measuring changes in plant use is
more difficult, especially given problems with differential
preservation and sampling. While we cannot measure shifts
in plant taxa directly, we argue that the overall dependence
on plant resources can be estimated by focusing on changes
in the frequency of burned rock features and ground stone
artifacts. We use data from 41ZV202 to assess some of the
underlying assumptions regarding the use of the feature data
as a proxy for plants.

The simplest measure of diet breadth in both floral and faunal
resources is taxa richness. An increase in the number of
species represented signals an increase in diet breadth while
a decrease in number of species present signals a narrowing
of the diet breadth. Unfortunately, such a measure is likely
to be unworkable when we are dealing with archeological
plant resources and may be limited when considering faunal
remains. Preservation conditions will significantly impact
the number of taxa represented in both floral and faunal
resources. This is especially the case with floral resources,
where recovery from open sites is likely to be limited to plant
remains that happen to be burned, as well as hard shell nut
resources (e.g., Dering 2003). The relationship between the
number of plant taxa serendipitously preserved and recovered
from a component and the variety of plant resources used
by hunters and gatherers is unclear. The relationship
between fluctuations in the range of faunal resources used
and their representative preservation and recovery from an
archeological component is also impacted by taphonomic
processes (see Lyman 1984, 1994), and processing and
transport decisions made by prehistoric hunters and gatherers.
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Measuring Shifts in Faunal Dependence

Tomka et al. (2004b) recently used faunal taxa richness to
identify some intriguing trends through time in a number
of selected Central Texas assemblages dating from the
Late Archaic through the Toyah Interval. The results are
encouraging. They suggest that broad shifts in hunter-
gatherer subsistence may be tracked through this simple
measure. Based on our previous discussions, we expect
that during the Initial Late Prehistoric, when bison are
probably at their highest density, diets will be relatively
narrow. They should increase throughout the Middle and
Terminal Archaic and into the Initial Late Prehistoric.
During the Terminal Late Prehistoric, we expect bison to
undergo a significant decline in numbers and, at the same
time, experience increased year to year fluctuations. Diets
should expand significantly at that point. Partly in response
to the available data and analysis constraints, we propose to
use two measures to track changes in diet breadth in faunal
material. These are 1) changes in species or taxa richness
and 2) changes in the percentages of very large, large,
medium/small, and very small body sized prey in bone
fragments within assemblages.

To supplement the faunal analysis of the Initial Late
Prehistoric material at 41ZV202, we reviewed a large number
of archeological reports from the South-Central and Central
Texas regions. Our initial selection criteria focused on finding
sites that appeared to have an isolated Late Archaic and/or
Late Prehistoric component with good integrity. In addition,
sites had to have consistent recovery and screening methods
and had to have collections and records available for study
if needed. In addition, our initial reviews strongly suggested
that different faunal analysts had different classification
schemes, with some analysts willing to make finer-scale
distinctions (e.g., species level) that others were unwilling
or unable to make. As our primary goal was to assess what
animals were present and what changes occurred across
multiple time periods, a consistent classification approach
for comparison was required. Consequently, we grouped
individual species into 25 different classes that are generally
tracking body size. Table 9-1 lists these classes. Ultimately,
we relied on a literature review and selected reanalysis of
22 components on 12 archeological sites. These data were
supplemented by a review of fauna from two Late Archaic
and two Late Prehistoric components at 41KM69. Figure
9-1 presents the location of all sites reviewed for the faunal
portion of this analysis. Barbara Meissner of CAR conducted
all literature reviews and reanalysis. All data are on file
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Table 9-1. Groups of Faunal Material Considered in Analysis

Group cg’;se:" Members/Analytical Groups Selected
1 Artiodactyla |Bison, Bovidae, Bison-Sized, Very Large Mammal
2 Artiodactyla |Deer, Antelope, Sheep/Goat, Deer-Sized
3 Artiodactyla |Peccary
4 Carnivora |Canis, Dog-sized
5 Carnivora |Felidae
6 Carnivora z\/FI{uasctiig:t)e (Skunks, Badgers) and Procyonidae
7 Insectivora |Shrews
8 Lagomorphia |Jackrabbit, Rabbit-Sized
9 Lagomorphia | Cottontail
10 Marsupialia [Opossum
1 Rodentia |Beavers
12 Rodentia | Gophers, Medium-sized Rodents
13 Rodentia  |Mice, Rats, Voles, Small Rodents
14 Rodentia | Squirrel
15 Aves Turkey, Hawks, Eagles, Large birds
16 Aves Other Birds (Ducks, Quail, Medium and Small Birds)
17 Reptilia Snakes, Lizards
18 Testudines | Turtles, Sliders, Tortoise
19 Anura Frogs, Toads
20 Osteichtyes |[Fish
21 Various Mussels, Oysters
22 Various Snails
23 Various Other
24 Artiodactyla |Other, Unclassified
25 Carnivora | Other, Unclassified

at CAR. The analysis of the Late Prehistoric fauna from
417ZV202 is presented in Appendix D.

Assessing increases or decreases in taxa present using the
Table 9-1 body size groups is a relatively straightforward
process. We expect that during periods of bison scarcity or
decline, hunter-gatherer diets will contain a relatively wide
range of fauna, with the addition of small-bodied animals that
have low search time, high handling costs, and lower overall
return rates. When bison are increasing in the region, we
expect that hunter-gatherer diets will be narrow, with smaller
animals being increasingly excluded from the diet.

Unfortunately, because of the intensive processing of skeletal
remains for bone grease or marrow extraction, faunal remains
from many archeological sites in Texas are often dominated
by unidentified fragments. While this class of remains is
frequently thought to have little analytical potential, the
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majority of the fragments can be classified into broad body-
size categories such as very large (i.e., bison), large (e.g.,
deer, antelope), medium/small (e.g., coyote, jackrabbit),
and very small (e.g., rat, mouse). To the degree that these
fragments reflect increased processing of skeletal elements,
either for marrow or bone grease, we expect that the
fragmentation should be common during periods of dietary
stress, as hunters should increasingly use marginal elements
of animals when high return resources are not common (see
Burger et al. 2005; Cannon 2003; Outram 2001). We propose
to use two measures to consider this proposition. The first
is the ratio of very large fragment weights, which probably
reflect bison, to the number of identified specimens within an
assemblage. High ratios suggest that a significant proportion
of faunal remains are being broken relative to those that can
be identified. A second measure is the relative amount of the
fragmented fauna that fall within the very large category.
While very large (i.e., bison) and large (e.g., deer) herbivores
should be the target of marrow and grease extraction during
all periods, this should especially be the case during periods
of stress (Burger et al. 2005; Cannon 2003). During periods
of bison abundance, such as in the Initial Late Prehistoric,
fragmentation because of intentional bone breakage for
marrow extraction and/or grease processing should be less
common. Fragmentation should increase, with a higher
percentage of fragments associated with very large mammals
(i.e., bison) throughout the Late Archaic and into the Initial
Late Prehistoric. The Terminal Late Prehistoric components
should have the highest ratios of fragmentation and the
highest percentage of fragments classified as reflecting bison.

Data Acquisition

Data were gathered through a combination of literature
reviews and re-analysis. Table 9-2 lists all sites and
components reviewed (see Figure 9-1). Also listed in the
table is the overall sample size present for that component,
the number and type of faunal groups represented (see Table
9-1), the location of the collections and site records, and
references for the site or component. We reviewed excavation
notes for each site and assigned components based on
radiocarbon dates and temporally diagnostic artifacts using
the criteria developed previously (see Table 8-1). Meissner
then reviewed each original excavation report and extracted
as much data as possible for the component of interest. In the
vast majority of cases, additional information was gathered
through a review of site records and collections at TARL and
CAR. This was especially the case with older excavations.
Specific problems encountered included the fact that for
some Choke Canyon sites (41LK201 and 41MC296) earlier
researchers had removed bison from the collections. In these
cases, we noted bison as present with a sample size of one,
though in fact several pieces may have been removed. For
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Figure 9-1. 41ZV202 and comparative sites used in fauna and floral investigations.

Table 9-2. Faunal Data Used to Assess Suggested Changes in Diet Breadth

Records/Collection| # of Groups Present Sample
Site Component Location Groups (see Table 9-1) Size Reference/ Reanalysis
41CN95 TLA TARL 5 1,9,13,15,21 124 |Lintz et al. 1993 Treece et al. 1993
41GD21 ILA CAR 9 1,2,9,10,13,15,18,20,24 91 Meissner 2008
1,2,4,8,9,12,13,14,15,16, S )
41HY209T ILP TARL 16 17.18.20 21.22.24 1294 |[Ricklis and Collins 1994
1,2,4,9,13,14,15,16,17,18, S )
41HY209T TLA TARL 14 20.21,22.24 503 [Ricklis and Collins 1994
1,2,3,4,5,6,7,8,9,10,12,13,14, .
41JW8 TLP CAR 23 15.16.17.18,19.20,22.23,24.25 3027 [Steele 1986; Meissner 2008
41KM69 ILP CAR 13 1,2,6,9,10,13,15,16,17,18, 20,23,24 70  |Meissner 2008
41KM69 MLA CAR 3 1,2,24 3 Meissner 2008
41KM69 TLA CAR 1 15 n/a |Meissner 2008
41KM69 TLP CAR 9 1,2,9,13,15,16,18,20,24 30 |Meissner 2008
41LK201 ILA CAR 12 1,2,4,6,8,9,13,15,16,18,20,24 63  |Meissner 2008
1,2,3,4,6,8,9,10,12,13,15, )
41LK201 TLP CAR 20 16.17.18.19,2021,23.24,25 2532 [Meissner 2008
41LK67 ILA CAR 2 21,22 5492 [Meissner 2008
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Table 9-2. Continued...

Records/Collection| # of Groups Present Sample
Site Component Location Groups (see Table 9-1) Size Reference/ Reanalysis
41LK67 TLA CAR 2 21,22 2479 |Meissner 2008
41LK67 TLP CAR 2 21,22 4594 [Meissner 2008
1,2,3,4,6,8,9,13,15,16,17,18,19 .
41MC296 ILP CAR 16 20,24,25 266 |Meissner 2008
1,2,3,8,9,10,13,14,15,16,17,18, .
41MC296 MLA CAR 17 19,20,23.24.25 1485 [Meissner 2008
41MC296 TLP CAR 14 1,2,4,8,9,13,14,15,16,17,18,19, 20,24 | 1244 |Meissner 2008
41MM340 ILA CAR 11 1,2,4,6,8,9,13,18,21,24,25 1299 |Howells et al. 2003; Meissner and
Mahoney 2003
1,2,4,6,8,9,10,11,13,15,16,17, Howells et al. 2003; Meissner and
41MM340 MLA CAR 16 18,20,21,24 1387 Mahoney 2003
41MM340 | TLA CAR 14 |1,2,4,6,89,11,13,15,16,18,21, 24,25 | 1002 |Howells etal. 2003; Meissner and
Mahoney 2003
1,2,4,6,8,9,11,12,13,14,15,17, ]
41MM341 | ILP-AU2 CAR 18 18.20.21.22.24.25 4994 [Gardner 2006a and 2006b; Shaffer 2006
1,2,4,6,8,9,10,11,12,13,14,15, ]
41MM341 ILP-AU1 CAR 18 17.18,20,21,22,24 3351 |Gardner 2006a and 2006b; Shaffer 2006
41TV441 TLP TARL 7 1,2,4,15,18,22,24 37 Karbula et al. 2001
1,2,4,6,8,9,12,13,14,15,16,17,
41WM267 MLA TARL 16 18.20,21.24 1214 |Peters et al. 1982
1,2,4,9,10,12,13,15,16,17,18,
41WM267 TLA TARL 16 19,20,21,24,25 249 |Peters et al. 1982
1,2,3,4,6,8,9,10,13,15,16,17, .
41WN88 TLP CAR 20 18.19.20 21,22.23.24.25 5959 [Nickels 2000
412ZV202 ILP CAR 10 1,4,6,8,9,13,18,21,22,24 635 |Appendix D

sites 41HY209T and 41WM267, the original excavation
reports noted that mussel shell was present, though we
could not locate the shell in collections. In these cases,
we counted mussels as present, though they did not figure
in the overall sample size counts for these components.
In addition, several cases had bird fragments that could
only be characterized as large/very large or small/medium
size. In those instances, we counted birds as present in
the appropriate cell (see Table 9-1, Groups 15, 16), but
the sample sizes did not count in the component totals. A
similar strategy was used for the “Very Large Mammals”
group. If this group, which has a high probability of
reflecting bison, was present in a component, bison was
counted as present (Table 9-1; Group 1), but sample size
was not affected. Finally, in two cases (41JW8; 41 WNS&S)
snails are known to be present, but could not be located in
the collections. Like the mussel data for 41HY209T and
41WM267, snails are recorded as present for these two
sites, but we lack counts so that they do not contribute to
the overall sample size.

Areview of Table 9-2 shows that the three components, all from
site 41L.K67, are represented only by snail and mussel shell.
This has a high probability of reflecting a preservation bias,
and we have eliminated this site from further consideration.
In addition, the Middle Late Archaic component at 41KM69
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is only represented by three identifiable bones and the
Terminal Late Archaic components at this site only has
“large bird” fragments present. We also eliminated both of
these components from further consideration. The eliminated
components are highlighted in bold on Table 9-2.

The remaining 22 components are from 13 sites (see Table 9-2;
Figure 9-1). There are three Initial Late Archaic components,
three Middle Late Archaic components, four Terminal Late
Archaic components, six Initial Late Prehistoric components,
and six Terminal Late Prehistoric components. The size of
the faunal sample identified for a component ranges from a
low of 30 items to a high of 5,959 items, and the number of
groups present (see Table 9-1) ranges from 2 to 23.

Table 9-3 presents mammal fragmentation data by size
class for the 22 components. The table presents the weight,
in grams, of the unidentified mammal fragments classified
into four size groups, as well the total weight of classifiable
mammalian fragments. Note that we also list the non-shell
sample size for fauna. We eliminated mussel and snail shell
counts from the NISP totals as we are primarily interested in
comparing bone fragmentation against bone identifications.
In so doing, we were forced to eliminate the Initial Late
Archaic component at 41GD21 as it had a non-shell NISP
count of zero.
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Table 9-3. Mammal Fragmentation Data by Body Size Groups

Non-shell Sample Size Very Large Large Fragment Medium/Small Very Small Total Fragment
Site Component | (NISP) for Component | Fragment Weight* Weight* Fragment Weight* |Fragment Weight* Weight*
41CN95 TLA 3 88.2 0.64 0 0.05 88.89
41HY209T ILP 167 56.07 124.82 2.39 0.07 183.35
41HY209T TLA 186 30.91 85.76 2.55 0 119.22
41JW8 TLP 3027 2959.75 1787.07 36.27 0 4783.09
41KM69 ILP 70 33.3 73.82 3.24 0.12 110.18
41KM69 TLP 30 1603.55 158.89 0.51 0 1792.95
41LK201 ILA 63 45.16 51.38 2.08 0.82 99.44
41LK201 TLP 2530 1517.77 1309.7 40.29 1.76 2869.52
41MC296 ILP 266 736.08 289.02 51.65 2.62 1079.37
41MC296 MLA 1485 269.73 296.71 44.47 0 610.91
41MC296 TLP 1244 1150.79 435.59 24.38 0.99 1611.75
41MM340 ILA 258 174.93 664.18 9.32 0.01 848.44
41MM340 MLA 240 324.32 752.86 13.28 0 1090.46
41MM340 TLA 255 132.35 648.71 4.37 0 785.43
41MM341 ILP-AU2 807 2.67 86.85 7.62 0.29 97.43
41MM341 ILP-AU1 809 9.34 175.19 11.58 0.14 196.25
41TV441 TLP 33 84.9 20.99 0.68 0 106.57
41WM267 MLA 1214 129.72 176.2 6.91 9.21 322.04
41WM267 TLA 249 30.36 79.93 4.52 3.66 118.47
41WN88 TLP 453 1024.41 546.2 10.01 0.23 1580.85
412V202 ILP 178 14.29 5.58 22.3 0.05 42.22
*All weights in grams.
Faunal Results: Shifts through
Time in the Number of Groups
|

Represented

Figure 9-2 presents box plots ™7 of the
number of taxonomic groups (see Table
9-1) from the Initial Late Archaic through
the Terminal Late Prehistoric using the data
in Table 9-2. We suggested that as bison
are declining throughout this period, there
should be an increase in diet breadth. In the
faunal data, this increase would show up both
as an increase in the number of taxa present
and an increase in the number of low ranked
taxa. This would especially be the case late &
in the sequence. This is because grassland 4
data suggest that in the Terminal Late
Prehistoric, bison are declining in number
and experiencing significant year to year
fluctuations. This high level of fluctuation
should show up as increased variation in
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the number of taxa during the Terminal Late

Prehistoric. Focusing first on the shifts in the Figure 9-2. Number of faunal groups present through time (see Tables 9-1, 9-2).

median values, Figure 9-2 shows that there

is an overall increase in the number of types through time.
Only the three components associated with the Middle
Late Archaic do not follow the overall trend. In addition,
the figure also shows that the maximum number of types
present on any given component also increases through

time, again with the exception of the Middle Late Archaic.
Finally, the greater overall range of faunal groups in the
Terminal Late Prehistoric supports the suggestion that
higher variability between components should be present
late in the sequence.
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The changes shown in Figure 9-2 are generally consistent
with our expectations in that the number of faunal groups
increases through time and is highest in the Terminal Late
Prehistoric. However, while there is a significant increase
in the maximum number of groups on a component in the
Terminal Late Prehistoric, the increase in median values from
the Initial Late Prehistoric to the Terminal Late Prehistoric
is minimal. We had expected this increase to be substantial.
In addition, note that the overall pattern of

and Initial Late Prehistoric components at 41MC296, and
the Terminal Late Archaic occupation at 41WM67, have
slightly higher counts than expected given their sample size.
Two additional components, the Terminal Late Prehistoric
occupation at 41LK201 and especially the Terminal Late
Prehistoric occupation at 41JWS, both have significantly
more types than expected even when controlling for impacts
of varying sample size. While samples sizes do impact the

declining identifiable groups through time
shown in Figure 9-2 is also consistent with

deteriorating preservation of faunal remains. e

Older collections should have greater degrees
of deterioration, both reducing the ease with
which a type can be identified and reducing
the overall sample size. Reference to Table
9-2 also suggests a possible relationship
between the number of groups present and
the overall sample size.

im

Numbar o Types

In order to consider the possible impacts
of sample size on the number of types, we
constructed Figure 9-3, which plots the
number of faunal groups (y-axis) against
the number of identifiable specimens
(x-axis) on a component. The top figure a
clearly shows a strong (Pearson’s R=
0.699), though slightly non-linear,
relationship. As the sample size increases,
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the number of identifiable specimens
also increases. The bottom portion of
Figure 9-3 plots the square of the number
of faunal types present by the number
of identified specimens. We did this to
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lessen the impact of the nonlinearity. The
transformation increases the Pearson’s
correlation coefficient to 0.733. Also
shown in the bottom plot is the 95%
confidence interval for the least-squares
estimate. The majority of cases fall within,
or very close to, that interval, suggesting
that the number of types is not significantly
different from what would be expected
for that sample size. However, several
cases are noticeably above or below the
confidence interval. Having fewer types
than expected for their samples size is
the Initial Late Archaic component at
41MM340, the Terminal Late Archaic
component at 41CN95, 41ZV202 (Initial
Late Prehistoric), and the Terminal Late
Prehistoric  component at 41TV441
(Figure 9-3 Bottom). Three components,
consisting of both the Middle Late Archaic
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Figure 9-3. Top: Number of faunal types by NISP. Bottom: Transformed number of
types by NISP with 95% confidence intervals (see Table 9-2).
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overall patterns, the greater than expected number of types in
these two Terminal Late Prehistoric components is consistent
with a wider diet breadth late in time. Of course, this pattern
would also be expected based only on preservation concerns.
That is, we would expect more types to be recognized at
younger sites.

Finally, we consider the possible addition of low ranked taxa
through time. We have argued that as diet breadth expanded
in response to declining bison availability, hunters

in the Terminal Late Prehistoric, the latest time period
investigated. This expected pattern is the inverse of the
pattern that should be produced by taphonomic processes.

Using the fragmentation data presented previously in Table
9-3, Figure 9-5 plots changes in ratio of fragment weight
relative to non-shell NISP counts. We use the median
values as plotting points because of the small number of
components in the Initial Late Archaic (n=2) and high

and gatherers would differentially add lower ranked
resources to their diet. Reviewing the faunal group size
data in Table 9-1, we identified six classes of resources
that, based primarily on body size, should have low
caloric returns. These are groups 7, 13, 17, 19, 20, and
21. They primarily reflect reptiles, amphibians, shrews,
mice, rats, voles, snails, and fish. While the inclusion
of fish may seem inappropriate, note that none of the
sites considered here are locate near coastal settings
where large bodied fish (e.g., black drum, redfish) are
present. Fish are certainly available in rivers within
the state, but they tend to be smaller in size relative to
those available in costal settings (see Ricklis 1996: 14-
19; TPWD 2009). As shown in Figure 9-4, the average
number of low return groups per component increases
from a low of 1.7 in the Initial Late Archaic, to a high
of 3.7 per component in the Terminal Late Prehistoric.
This is generally consistent with our expectations, and
the overall pattern is similar to that shown for all fauna
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groups in Figure 9-2. There is an unexpectedly high
value in the Middle Late Archaic and only a minor
increase between the Initial Late Prehistoric and the
Terminal Late Prehistoric.

Figure 9-4. Shifts in the average number of low return faunal groups
(see Table 9-1) present through time. Sample size is the average NISP
for low return groups by component.

Faunal Results: Shifts in Mammal
Fragmentation Data

One of the principal interpretive problems in
comparing our expectations for shifts in the number
of taxa with the archeological data is that the
anticipated pattern is one of declining numbers of
taxa with increased time depth. As noted previously,
the pattern of decreasing taxa with increasing time
depth may simply reflect preservation issues rather
than any actual change in the number of different
types of animals included in the diet. One of the
advantages in considering changes in fragmentation
rates is that the expectations of the model do
not pattern with time. If bone fragmentation is
responding to stress such that when dietary stress
increases fragmentation rates should increase, then
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rates should be lowest in the Initial Late Archaic,
the earliest time period considered here, and highest
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Figure 9-5. Shifts in fragmentation ratio through time.
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variability in the values, especially in the Terminal Late
Archaic (min= 1.13, max= 59.8). Examination of Figure
9-5 suggests that the expectations of the model are not
supported. While both the high values in the Terminal
Late Prehistoric and the significant increase between
the Initial and Terminal Late Prehistoric are consistent
with expectations, the Archaic period does not pattern as
expected. If this variable is monitoring levels of stress,
we would expect the lowest ratios to be present in the
Initial Late Prehistoric, and those ratios should increase
through time.

Figure 9-6 considers the second expectation associated
with the Table 9-3 fragmentation data, that higher
percentage of fragments should be associated with very
large mammals (i.c., bison) throughout the Late Archaic
and into the Initial Late Prehistoric. The Terminal Late
Prehistoric components should have the highest percentage
of fragments classified as reflecting bison. The Figure 9-6
pattern is only partially consistent with these expectations.
As expected, there is a significant increase associated with
the Terminal Late Prehistoric relative to all earlier periods,
and relative to the Initial Late Prehistoric. However, the
anticipated pattern for the Archaic of a slow increase from
low percentages of very large mammals in the Initial Late
Archaic through higher values in the Middle and Terminal
Archaic are not supported.

Summary

The faunal data only partially supports our expectations of
widening diet breadth though the Archaic, with dramatic
increases between the Initial and Terminal Late Prehistoric
periods in response to declining bison availability. There is an
overall increase in the number of faunal groups represented
through time, and the increase appears to be associated with
the addition of lower ranked resources. Correcting for sample
size differences, the patterns are still present. However, we
cannot eliminate the possibility that taphonomic processes
account for the shifts through time. Changes in the
fragmentation data do not clarify the issues. Again, they are
only partially consistent with the overall expectations.

Measuring Shifts in Floral Dependence

While the faunal measures considered above appear to
be adequate for tracking changes in the number of animal
resources collected through time, as well as for assessing the
relative contribution of different body-size classes to diets,
gauging the contribution of plant resources is much more
complicated. In part, this is because of poor plant preservation
from open-air sites. In addition, some of the sites used in our
review were excavated before flotation analysis of feature
fill became common practice. Consequently, we cannot rely
on direct measures such as the number of different plant
species present in a site to track temporal

trends. Here, we use the frequency of two
classes or archeological remains, rock-

Tirne Pariod

Figure 9-6. Percentage of fragmentation data composed of very large mammals by

time period.
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Figure 9-7. Ethnographically reported cooking time for plants (top) and meat (bottom). Bars show the

interquartile range (from Wandsnider 1997).
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bulbs range from a minimum of 17 hours to nearly 60 hours.
In contrast, cooking times for meats derived from a majority
of species require a maximum of five hours or less (Figure
9-7, bottom). Only medium body size mammals, such as deer
and antelope, may require 7-10 hours of preparation and
only the preparation of bison may take as much as 20 hours
depending on the size of the package cooked. In general,
small meat packages such as a rack of ribs, meat fillets, and
intestine can be prepared in 1-2 hours.

Cooking facilities such as hearths without rock are adequate
in preparing foods that require short cooking times or are
cooked in containers. However, when lengthier cooking
times are needed, hunters and gatherers often use rock to
increase heat storage and lengthen heat dissipation (see
Thoms 2009). If Wandsnider’s (1997) ethnographic patterns
reflect a general relationship between plant and meat tissue
cooking requirements, we would expect that many plants
would be cooked in rock facilities, especially in the absence
of ceramics. Wandsnider’s (1997) search of the ethnographic
literature revealed a series of case studies that seem to support
aspects of this relationship. Seventy-six percent (55 of 72) of
the features used to cook plants contain heated rocks, while in
the majority of cases (75%), features used to prepare animal
tissue do not contain rocks. Given the ethnographic support
for the relationship between cooking facilities and the cooking
of plant or animal tissue, we propose to use the number of
hearths with rock in a component as a proxy indicator of the
relative importance of plant resources in prehistoric hunter-
gatherer diets.

The feature data from 41ZV202 provides an opportunity to
begin to assess the utility of our suggested association of
burned rock features with plant processing. While only five
intact features are associated with the Initial Late Prehistoric,
we use three different data sets in this assessment. First, we
submitted flotation samples from each of the discrete thermal
features (# 7, 8, 9, 10 and 13) in order to recover carbonized
seeds or other plant parts that could reflect what items were
cooked in the features. Second, we submitted three rocks
from each of these five features for lipid residue analysis.
The analysis of lipids from archeological specimens, first
used by Condamin et al. (1976), has recently been expanded
through the work of Marchbanks (1989), Skibo (1992), Loy
(1994), and Malainey (2000). Lipids are abundant in plants
and animals, and different groups of plants and animals
have fatty acids with different molecular structure. These
varying molecular signatures of fatty acids can be identified
in archeological situations (see also Quigg et al. 2002).
Several broad groups of plant and animal signatures have
been developed based on fatty acid composition, and while
some overlaps exist, lipid analysis can provide an additional
clue to determining if plants or animals were processed in
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rock features at the site. Finally, we consider the total rock
weights present in each of the five features in an effort to
gauge their heating potential (see Black 2003). As we noted
above, the ethnographic patterns suggest that features with
large quantities of rock were used in plant processing.

Dr. Phil Dering of Shumla Archeobotanical Services
conducted the flotation analysis. Appendix E presents the
results from the five features that probably date to the Initial
Late Prehistoric at 41ZV202. Flotation analysis produced
no carbonized seeds or edible plant parts. Dering notes
that low quantities of small pieces of wood charcoal were
present. When samples were large enough for identification,
mesquite was the only wood noted. In addition, indicators of
disturbance, such as roots, fresh seeds, and insect parts, were
common in many of the samples (Appendix E). Unfortunately,
the flotation results produced no information on what types of
resources were processed in these rock features.

Dr. M. Malainey conducted lipid analysis on 15 rocks from the
Initial Late Prehistoric features at 41ZV202. Her results are
presented in Appendix F. Here, we are primarily concerned
with identifying whether or not a given rock was most likely
used to process plants or animals, rather that identifying what
specific animals or plants are represented. Two of the 15
rocks (sample # 6, Feature 8 and # 8, Feature 9) contained
insufficient lipids for analysis, and a third (sample # 5, Feature
8) produced ambiguous signatures. Of the remaining 12
specimens, nine (75%) had fatty acid compositions strongly
consistent with plants. These include all three samples from
Feature 7, the single remaining sample from Feature 8, all
three samples from Feature 10, and two of the three samples
from Feature 13. The two samples from Feature 9 (#7 and
#9) and the remaining sample from Feature 13 (#14) have
signatures that are present in some freshwater fish and snails,
but they also have “long chain fatty acids” indicative of
plants (Appendix F). The results suggest that Features 7, 8,
10, and probably 13 are all involved with plant processing
while Feature 9 may have been associated primarily with
animal processing, though the data are suggestive of some
plant residues as well.

Finally, we turn to a consideration of difference in rock
weight within features. Black (2003) has suggested that the
total weight of rock is a measure of the heating potential of the
feature. While complicated by patterns of reuse and feature
maintenance, the suggestion is that this variable should
pattern with cooking requirements of different classes of
foods (see Black 2003; Ellis 1997). Features used to process
plants should have rock present, and those plants requiring
long term heating should be processed in features with large
quantities of rock. While, as summarized in Chapter 5, we
have no reliable weight data for Feature 7, defined during
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testing, rock weights are available for the remaining four
FCR features. Features 8, 10, and 13, all of which the lipid
data suggest were involved primarily with plant processing,
have an average FCR weight of just over 25 kg of rock, with
a low of 15.3 kg (Feature 10) and a high of 39 kg (Feature
8). In contrast, the FCR weight for Feature 9, with residues
primarily suggestive of animal processing, totals only 4.2 kg.

While the results of the flotation analysis at 41ZV202 are
disappointing, the lipid residue information and pattern in
the overall weight of rock in FCR features at 41ZV202 are
consistent with the ethnographic review that suggests burned
rock features, especially those with larger quantities of rock,
are likely to be used for plant processing. Using the 41ZV202
feature data, in combination with feature data from other
components, we suggest that shifts in feature density are a
useful proxy for shifts in the importance of plant resources
in the diet of Late Archaic and Late Prehistoric populations.

The number of thermal features within a given component
may be responding to a variety of other factors beyond
increases or decreases in the importance of plants. These
should include 1) the size of the excavated area, 2) the level
of reuse, 3) the length of site occupation, 4) the number of
people in the group, and 5) the way that cooking activities
are organized (e.g., communal cooking versus individual
household). We can lessen the impact of some of these on the
proposed proxy. For example, we monitor the size of the area
excavated on a given component and consider the number
of features relative to the area sampled. We also monitor the
size of features (length x width) and look for any shifts that
might signal differences in the way that cooking activities
are organized. From these data, we can produce a measure
of the number of rock features per square meter of excavated
space, as well as a measure of the relative amount of that
space devoted to burned rock features, which will serve to
lessen the impacts of some of these complicating factors.

Our primary interest is in monitoring shifts in the density
of burned rock features through time as a measure of shifts
in plant dependence. However, the number of features can
remain constant, but the intensity with which features are
used could increase. We need to be concerned, then, with
changes in patterns of feature reuse. Rock size data, which
would allow an independent assessment of feature reuse
(see Mauldin et al. 1998), are not reported for most of the
components considered here. We therefore will assume
there are no directional changes in the level of reuse, or
the intensity with which a given feature is used, that would
account for any changes in feature density. This is probably
incorrect. Focusing on rock size and feature density, we have
shown that, at least in some areas of Central Texas, both
the number of features and the intensity with which they
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are used increased through time, especially in the Terminal
Late Prehistoric (see Mauldin et al. 2008; 2009). However,
as we expect bison are declining during the Terminal Late
Prehistoric, use should be more intensive late in time. Any
shifts in feature density observed, then, would be in addition
to the increase in intensity.

The major problem with the approach, however, centers on
correcting for the length of time that features were used. Ideally,
we need to be able to standardize the length of time that a given
feature was used in our comparisons. That is, if new features are
generated at new locations every season during one phase, and
generated at new locations every five years during a second phase,
strict density comparisons will be difficult to interpret in terms of
shifting plant dependence. Shifts at this scale will, essentially, be
invisible at an archeological time scale. Changes in feature use
could be monitored to some degree, if we had multiple radiocarbon
dates available for a given feature. That would at least provide a
maximum time scale of use, though it likely would encompass
several hundred years. However, the vast majority of features
lack any radiocarbon dates that might help narrow the use span.
Temporal assignment for features is primarily through diagnostic
artifacts and is at the component level. All else being equal, if
a given component lasts twice as long as another component,
we would expect twice as many features to be produced.
Consequently, we will standardize comparisons of features at the
component level by considering the number of features per 100
years. This, in effect, assumes that all other elements that would
impact the number of features (e.g., occupation duration, levels of
mobility), are constant. We ultimately use data from 163 features
from 29 components, including the five features on the Initial Late
Prehistoric occupation at 41ZV202.

As a second measure of plant dependence, we will monitor
the frequency of ground stone. Because many plant remains
are ground before consumption, the presence of food
processing ground stone tools (e.g., manos, metates, pestles)
within an assemblage may provide an additional measure
of the importance of plant remains. The use of the number
of ground stone tools as a proxy for plant dependence is
complicated by many of the same factors that we have
discussed for FCR features. Foremost among these are 1) the
size of the excavation, 2) the length of a phase and 3) patterns
of breakage. We can essentially use the same measurements
as we used previously for features to correct for excavation
area and temporal placement. This will produce a measure
of the number of ground stone items per 100 square meters
of excavated space per 100 years of time for a component.
In our review of published data, we attempted to monitor
fragmentation data, but found that most of the time, this
information is not provided in reports. Consequently, we will
assume that breakage is constant through time. Ultimately,
we use 172 ground stone items from 28 components to
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investigate changes in plant dependence through the Late
Archaic and into the Late Prehistoric.

We realize that the association of shifts in the density of
ground stone and in the density of burned rock features
with plant processing is tenuous. Unfortunately, they are
the best measures that we currently have available. Using
these admittedly gross measures of plant dependence, we
expect that if bison population densities decreased in the
study area throughout the Late Archaic and into the Initial
Late Prehistoric, the density and/or area devoted to rock
hearths, as well as the density of ground stone tools, should
increase as a reflection of the inclusion of lower-ranked plant
resources. This should especially be apparent in the Terminal
Late Prehistoric, where grassland data suggest that declines
in bison were accelerating.

Data Acquisition

The same components and sites used previously in considering
faunal changes (see Figure 9-1) form the basis of both the

feature and ground stone data used here to investigate changes
in plant use. Data were gathered primarily from the literature
or from excavation notes on file at CAR. For the feature data,
two additional sites, a Middle Late Archaic component from
41TGI1 (Creel 1990) and a Terminal Late Archaic and an
Initial Late Prehistoric component from 41ME35 (Story and
Shafer 1965) are available. These had been part of the original
faunal data sets, but we eliminated them from consideration
given potential problems with data collection procedures and
reporting. Both sites provide adequate information for the
investigation of shifts in feature density, though we did drop
41TGI1 from the ground stone data base given problems
with collection procedures (see Creel 1990).

We encountered no significant methodological problems with
the acquisition of the feature data. Table 9-4 presents these data
summarized at the component level. For the 29 components
reviewed, we list the site number, the component temporal
designation, the number of rock features for that component,
the number of rock features from which we obtained size
measurements, the total area of the measured rock features in
square meters, the excavated area that was sampled, and the

Table 9-4: Summary of Component Level FCR Feature Data

# Rock # Rock Features | Area of Rock Thermal | Area Excavated
Site Component Features Meas. Features (m?) (m?) References
41GD21 ILA 1 1 0.256 6 Fox 1979
41LK201 ILA 6 5 2.444 13 Highley 1986
41LK67 ILA 6 6 3.741 68 Brown et al. 1982
41MM340 ILA 7 4 3.241 56 Mahoney et al. 2003
41KM69 MLA 13 12 2.24 745 Thompson et al. 2007
41MC296 MLA 3 2 2.704 23 Hall et al. 1986
41MM340 MLA 7 5 2.511 56 Mahoney et al. 2003
41TG91 MLA 2 2 0.4713 36 Creel 1990
41WM267 MLA 3 2 2.623 25 Peters et al. 1982
41CN95 TLA 3 1 0.132 39 Lintz et al. 1993; Treece et al. 1993
41HY209T TLA 0 0 0 19 Ricklis and Collins 1994
41KM69 TLA 7 7 1.78 661 Thompson et al. 2007
41LK67 TLA 1 10 5.632 121 Brown et al. 1982
41ML35 TLA 2 0 nd 30.2 Story and Shaffer 1965
41MM340 TLA 12 6.276 56 Mahoney et al. 2003
41WM267 TLA 2 0 nd 21 Peters et al. 1982
41HY209T ILP 2 2 0.3696 25 Ricklis and Collins 1994
41KM69 ILP 17 17 104.72 738 Thompson et al. 2007
41MC296 ILP 0 0 0 30 Brown et al. 1982
41ML35 ILP 3 0.3797 34.85 Story and Shaffer 1965
412V202 ILP 5 5 2.8041 50 This Report
41MM341 ILP (AU 1+2) 19 14 8.129 210 Gadus et al. 2006
41JwW8 TLP 3 3 3 86 Black 1986
41KM69 TLP 10 9 6.095 714 Thompson et al. 2007
41LK201 TLP 0 0 0 61 Highley 1986
41LK67 TLP 0 0 0 68 Brown et al. 1982
41MC296 TLP 0 0 0 31 Hall et al. 1986
41TV441 TLP 16 12 6.995 42 Karbula et al. 2001
41WN88 TLP 2 2 0.462 15.5 Nickels 2002
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source of the information for the site. In several cases, reports
failed to present length and width data or plan views for all
features. We were often able to estimate this data from report
plan views or notes, if the notes or drawings were stored at
CAR. In addition, it is often the case, especially with larger
features, that only a portion of the feature was excavated. If
it appeared that over % of the feature was excavated, then we
estimated the completed feature size and included it in our
data set. If the feature size could not be estimated, but it was
clearly an FCR feature, or if less than 4 of the feature was

Table 9-5. Individual Feature Data Summarized in Table 9-4

excavated, then we included the feature in the count of FCR
features for that component but did not record it elsewhere
or as a measured featured. These factors account for the
differences in Table 9-4 between the number of rock features
and the number of rock features with size measurements.

Table 9-5 lists the individual FCR features summarized in
Table 9-4. In all, measurement data on 129 FCR features
are presented. The table lists the site number, component

Table 9-5. Continued...

Site Component |Feature #| Shape |Length | Width | Area Site Component |Feature #| Shape |Length | Width | Area
41GD21 ILA 1 circular 0.6 0.55 | 0.26 41LK67 TLA 4 irregular 1.2 0.4 0.5
41LK201 ILA 4 irregular | 0.6 0.3 0.16 41LK67 TLA 6 circular [ 1.75 1.65 | 2.27
41LK201 ILA 5 oval 0.85 0.8 0.54 41LK67 TLA 7 oval 1.2 0.65 | 0.67
41LK201 ILA 7 irregular 1.2 0.35 | 0.47 41LK67 TLA 19 irregular | 0.37 0.28 | 0.08
41LK201 ILA 8 irregular 1.3 0.8 0.87 41LK67 TLA 20 0.55 0.35 | 0.16
41LK201 ILA 9 oval 0.8 0.65 | 0.42 41LK67 TLA 22 0.7 0.3 0.2
41LK67 ILA 8 circular 1.4 1.3 1.43 41LK67 TLA 1A irregular | 0.95 0.7 0.53
41LK67 ILA 24 irregular | 1.04 047 | 045 41LK67 TLA 1B irregular | 0.75 0.6 0.36
41LK67 ILA 25 irregular | 1.35 0.7 0.83 41MM340 TLA 11 oval 1.41 1.1 1.24
41LK67 ILA 26 irregular | 1.07 0.7 0.62 41MM340 TLA 12 irregular | 1.55 125 | 1.54
41LK67 ILA 27 irregular | 0.82 0.55 | 0.37 41MM340 TLA 13 oval 0.92 0.69 | 0.51
41LK67 ILA 28 0.3 0.22 | 0.05 41MM340 TLA 14 circular 0.4 045 | 0.14

41MM340 ILA 36 irregular 1.9 0.9 1.54 41MM340 TLA 15 irregular | 0.65 0.3 0.18
41MM340 ILA 44 circular | 0.41 0.4 0.13 41MM340 TLA 26 irregular | 0.81 0.65 | 0.42
41MM340 ILA 47 oval 1.3 1 1.04 41MM340 TLA 31 irregular 1.1 0.7 0.64
41MM340 ILA 49 irregular | 1.25 0.4 0.54 41MM340 TLA 37 oval 0.65 045 | 0.24
41KM69 MLA 35 circular | 0.55 0.5 0.22 41MM340 TLA 48 oval 1.45 1.2 1.38
41KM69 MLA 36 irregular | 0.4 0.6 0.2 41HY209-T ILP 11 oval 0.5 0.32 | 0.13
41KM69 MLA 42 0.75 0.5 0.31 41HY209-T ILP 12 irregular | 0.6 0.5 0.24
41KM69 MLA 43 0.49 0.35 | 0.14 41KM69 ILP 1 circular 11 10.7 | 92.46
41KM69 MLA 50 oval 0.6 0.42 0.2 41KM69 ILP 5 circular 0.6 0.6 0.28
41KM69 MLA 55 0.53 0.24 | 0.12 41KM69 ILP 39 circular | 0.41 0.37 | 0.12
41KM69 MLA 80 oval 0.54 0.32 | 0.15 41KM69 ILP 45 oval 0.58 0.72 | 0.33
41KM69 MLA 88 oval 0.6 0.35 | 0.18 41KM69 ILP 46 irregular | 0.95 0.55 | 0.44
41KM69 MLA 89 oval 0.4 0.5 0.16 41KM69 ILP 47 circular [ 0.55 0.6 0.26
41KM69 MLA 97 oval 0.75 0.5 0.31 41KM69 ILP 53 oval 0.97 0.4 0.37
41KM69 MLA 98 circular 0.6 0.6 0.28 41KM69 ILP 54 0.14 0.23 | 0.03
41KM69 MLA 99 circular 0.3 0.3 0.07 41KM69 ILP 81 3 4 9.62
41MC296 MLA 1 oval 2.2 1.4 2.54 41KM69 ILP 83 oval 0.4 0.3 0.1
41MC296 MLA 3 oval 0.5 0.4 0.16 41KM69 ILP 84 irregular | 0.36 0.32 | 0.09
41MM340 MLA 5 circular 0.6 0.52 | 0.25 41KM69 ILP 85 circular [ 0.25 0.3 0.06
41MM340 MLA 16 irregular | 0.89 0.49 | 0.37 41KM69 ILP 86 circular 0.5 045 | 0.18
41MM340 MLA 23 irregular | 1.55 0.9 1.18 41KM69 ILP 93 circular 0.7 0.7 0.38
41MM340 MLA 27 circular 0.5 0.45 | 0.18 41ML35 ILP 1 0.533 | 0.427 | 0.18
41MM340 MLA 41 circular | 0.85 0.8 0.54 41ML35 ILP 2 0.579 | 0.427 | 0.2
41TGI1 MLA 16 circular 0.6 0.6 0.28 41MM341 ILP 13 irregular | 0.8 0.6 0.38
41TGI1 MLA 18 circular 0.53 0.45 | 0.19 41MM341 ILP 14 irregular | 1.02 0.7 0.58
41WM267 MLA 4 irregular 1.4 0.95 | 1.08 41MM341 ILP 15 circular 0.4 042 | 0.13
41WM267 MLA 11 irregular | 1.75 1.05 1.54 41MM341 ILP 18 irregular 1.3 0.8 0.87
41CN95 TLA 5 irregular | 0.53 0.29 | 0.13 41MM341 ILP 28 irregular | 0.44 0.3 0.11
41KM69 TLA 40 circular 0.44 0.5 0.17 41MM341 ILP 36 circular 0.5 0.55 | 0.22
41KM69 TLA 48 oval 1.25 0.93 | 0.93 41MM341 ILP 39 oval 0.86 0.62 | 0.43
41KM69 TLA 49 circular | 0.42 0.41 0.14 41MM341 ILP 45 irregular | 0.62 048 | 0.24
41KM69 TLA 87 irregular | 0.36 0.34 0.1 41MM341 ILP 48 circular [ 0.61 0.58 | 0.28
41KM69 TLA 94 oval 0.45 0.35 | 0.13 41MM341 ILP 49b oval 1.65 0.65 | 1.04
41KM69 TLA 95 circular 0.5 0.55 | 0.22 41MM341 ILP 50-1 oval 1.35 0.95 | 1.04
41KM69 TLA 96 circular 0.4 0.4 0.13 41MM341 ILP 50-2 circular 1.2 1.2 1.13
41LK67 TLA 2 oval 0.9 0.75 | 0.53 41MM341 ILP 50-3 oval 1.15 0.95 | 0.87
41LK67 TLA 3 oval 0.7 0.58 | 0.32 41MM341 ILP 50-5 circular 1.5 1.5 1.77
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Table 9-5. Continued...

Site Component |Feature #| Shape |Length | Width | Area
412V202 ILP 7 oval 0.85 0.45 | 0.33
41ZV202 ILP 8 oval 1.45 1.05 | 1.23
41ZV202 ILP 9 oval 0.38 0.32 0.1
41ZV202 ILP 10 oval 0.75 0.55 | 0.33
41ZV202 ILP 13 oval 1.2 0.84 | 0.82

41JW8 TLP 4 oval 0.46 0.5 0.18

41JW8 TLP 6 oval 0.8 1.3 0.87

41JW8 TLP 8 irregular | 1.45 1.2 1.38
41KM69 TLP 3 oval 0.67 0.57 0.3
41KM69 TLP 10 irregular | 0.87 0.69 | 0.48
41KM69 TLP 57 0.5 0.3 0.13
41KM69 TLP 58 circular 0.5 045 | 0.18
41KM69 TLP 59 2.5 2 3.98
41KM69 TLP 79 circular | 0.75 0.8 0.47
41KM69 TLP 82 circular 0.18 0.18 | 0.03
41KM69 TLP 91 irregular | 0.88 0.8 0.55
41KM69 TLP 92 oval 0.2 0.3 0.05
41TV441 TLP 1 circular 0.6 0.5 0.24
41TV441 TLP 2 oval 2.1 1.3 2.27
41TV441 TLP 3 irregular 1 0.6 0.5
41TV441 TLP 4 irregular 0.8 0.5 0.33
41TV441 TLP 11 circular 1 0.9 0.71
41TV441 TLP 12 oval 0.85 0.5 0.36
41TV441 TLP 13 circular 0.5 0.5 0.2
41TV441 TLP 14 circular | 0.85 0.8 0.53
41TV441 TLP 15 circular | 0.75 0.75 | 0.44
41TV441 TLP 16 circular 1 1 0.79
41TV441 TLP 18 irregular | 0.87 0.5 0.37
41TV441 TLP 24 circular 0.6 0.55 | 0.26
41WN88 TLP 2 circular | 0.48 045 | 0.17
41WN88 TLP 4 oval 0.78 0.44 | 0.29

designation, feature number as designated in the original
report, feature shape, length and width in meters, and area in
square meters. In several cases, only the feature length and
width measurements were given and no plan drawing could
be located. In these cases shape data are missing. Plan view
shapes were partitioned into three major forms. Circular
features had roughly similar length and width measurements,
and consistent shapes. The designation of an oval shape
was given to features described in reports as oval, ovoid, or
roughly circular. Irregular features were amorphous in form.
We had originally attempted to record profile information,
but it was often the case that no staining was associated with
the features, so no profile shape could be determined. We
therefore dropped profile shape. References for the original
reports are in Table 9-4.

Note that most of the features listed in the Table 9-5 are
relatively small hearths. We classified only a single feature,
Feature 1 at 41KM69, as a burned rock midden. Burned rock
middens were present on some of the other sites reviewed,
and they were counted as a burned rock feature in Table
9-4. However, it is seldom the case that an entire midden is
excavated. Thompson et al. (2007) accomplished this task at
41KM69 with the help of a Gradall. In most cases, however,
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middens were only tested, and we were not certain of their
size. These features were not included in Table 9-5. Of course,
the presence of only a single feature during the Initial Late
Prehistoric with an area of over 92 m? is also problematic
and will skew the mean during this period. We therefore will
eliminate this feature, at least when we consider changes
through time in feature size.

Table 9-6 provides summary data, at the component level,
for ground stone. The Table lists the site number, component
designation, the location of the collections (CAR/TARL), the
number of ground stone items associated with the component,
and the number of complete and fragmentary ground stone
items. We had no significant problems acquiring the number
of ground stone items, either through the report or through
an examination of the notes and/or artifacts stored at CAR.
While we did not check the TARL collections, there were, in
several cases, discrepancies between the number of ground
stone listed in the report and what was curated at CAR. This
may be a function of re-assessment of the artifact status,
differential assignment of items (e.g., different functional
classifications) by the curatorial staff, or discard. Regardless
of why the discrepancies exist, in those cases where there
were differences we used the description of the number of
ground stone items provided in the original report. We had
attempted to assess whether a given item was complete of

Table 9-6. Ground Stone Data at the Component Level

Location of | # of Ground | Complete/
Site # Component [ Collection | Stone Iltems | Fragment
41GD21 ILA CAR 2 *
41LK201 ILA CAR 11 *
41LK67 ILA CAR 3 Oto3
41MM340 ILA CAR 0 0
41HY209T ILP TARL 0 0
41KM69 ILP CAR 0 0
41MC296 ILP CAR 27 *
41ML35 ILP TARL 0 0
41MM341 ILP (AU 1+2) CAR 7 0of7
41ZV202 ILP CAR 0 0
41KM69 MLA CAR 0 0
41MC296 MLA CAR 27 *
41MM340 MLA CAR 2 1t01
41WM267 MLA TARL 4 *
41CN95 TLA TARL 0 0
41HY209T TLA TARL 0 0
41KM69 TLA CAR 0 0
41LK67 TLA CAR 2 Oto2
41ML35 TLA TARL 1 Oto1
41MM340 TLA CAR 2 1to1
41WM267 TLA TARL 0 0
41JW8 TLP CAR 17 0to 17
41KM69 TLP CAR 0 0
41LK201 TLP CAR 14 *
41LK67 TLP CAR 0 0
41MC296 TLP CAR 25 *
41TV441 TLP TARL 20 1to 19
41WN88 TLP CAR 7 0to7
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fragmentary, but while most reports provided summary
information at the site level for breakage patterns in ground
stone, in most cases this information was not available at the
component level. In cases where the material was stored at
CAR, we reviewed the collections. However, as noted above,
there were often discrepancies between the reports and the
curational inventory. When the complete/fragment data are
problematic, this is indicated by an asterisk in Table 9-6.
We can say that only three of the 61 items that we could get
fragmentation information on were complete. Given this low
number, there is simply not sufficient data to allow a review
of any temporal trends in breakage patterns. Finally, note that
ground stone is not common. Twelve of the 28 components
lacked ground stone.

Floral Results: Shifts through time in Burned
Rock Features

The primary variable of interest is the density of burned rock
features through time. If, as we have argued, bison abundance
falls throughout the Late Archaic and into the Initial Late
Prehistoric, with a significant decline in the Terminal Late
Prehistoric, then we would expect that hunters and gatherers
would increasingly incorporated lower ranked plant resources
into their diet. We cannot measure shifts in the number of
plant types directly because of problems with preservation
and sampling. However, we can monitor shifts in the number
of burned rock features. Because burned rock features are
disproportionately associated with plant processing, the
density of burned rock features should track the importance
of plant resources in the diet, through not n